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V

Like other modern industrialized societies, Germany has evolved into a knowledge-based 
economy in which the roles of education and educational institutions have become key 
factors in all phases of the life course. More than ever before, education has become a 
lifelong process in which individuals continue to learn throughout their lives in formal, 
nonformal, and informal environments. As a result, their educational careers and compe-
tencies and how these unfold in relation to family, educational institutions, workplaces, 
and private life activities are a topic of major national interest. Although understanding 
what is happening over the life course requires longitudinal data, most empirical evi-
dence in German educational research is still cross-sectional and therefore only a kind of 
snapshot of different individuals at particular points in their educational careers. Succes-
sive snapshots from different individuals in a series of cross-sectional surveys certainly 
highlight the changes in the structure as a whole. Yet, they do not show the changing 
(and sometimes) unchanging experiences of individuals as their educational careers pro-
gress. Panel data, with information on many individuals measured on several occasions 
spread over time, can be used to describe these patterns of change over the life course. 
They are especially able to trace the magnitude and regularity of change across groups 
defined by different characteristics or by exposure to different individual life-course 
experiences.

Thus, there is an increasing demand for high-quality longitudinal educational research 
in Germany. In particular, there is a clear need to work on improving the analytical and 
methodological tools needed to understand educational pathways through the life course 
and how they lead to different outcomes. The National Educational Panel Study (NEPS) 
for Germany has been designed to meet these challenges. It is collecting longitudinal 
data on educational processes and individual competence development across the entire 
life span from early childhood to late adulthood. Preparing the NEPS proposal was a 
long-term and time-consuming process extending over many years. The resulting NEPS 
dataset is the outcome of a close collaboration between scientists and research institu-
tions in a network of excellence all over Germany. Members of this consortium come 
from major research institutions and are experts in various disciplines (psychology, 
educational science, sociology, economics, demography, migration studies, statistics, 
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survey methods, etc.). They have been collaborating in order to pool the expertise, expe-
rience, and efforts needed to deliver the best longitudinal data on educational processes 
in Germany. In 2007 and 2008, the first NEPS proposals were evaluated scientifically 
by two panels of leading international experts in the field of education organized by the 
Deutsche Forschungsgemeinschaft (German Research Foundation, DFG). Thanks to 
the enthusiastic recommendations of these international reviewers, the Bundesministe-
rium für Bildung und Forschung (Federal Ministry of Education and Research, BMBF) 
decided to finance the NEPS with an exceptionally large grant. We would like to thank 
the BMBF for its initiative in launching the NEPS and the financial support it granted us 
throughout the initial years. At the beginning, the NEPS was hosted by the Institut für 
bildungswissenschaftliche Längsschnittforschung (Institute for Longitudinal Educational 
Research, INBIL) at the University of Bamberg.

In 2014, after yet another favorable evaluation, the Leibniz-Institut für Bildungsver-
läufe e. V. (Leibniz Institute for Educational Trajectories, LIfBi) was founded in Bam-
berg. The LIfBi took over the leading role of hosting, conducting, and disseminating 
NEPS. We would like to thank the German Federal Government and the German Federal 
States for their financial support of the LIfBi. As a member of the Leibniz Association, 
the LIfBi is an independent research institution set up specifically to provide a research 
infrastructure facility of supraregional importance and national scientific interest.

This volume begins in Chaps. 1 and 2 with a more general description of NEPS and 
the role of education as a lifelong process. NEPS is based on six key theoretical dimen-
sions. The first three of these dimensions are based on the observation that individuals’ 
educational trajectories over the life course are the result of a dynamic interplay of (1) 
educational decision making, (2) learning processes within different educational con-
texts, and (3) individual competence development. The central assumptions of NEPS 
are therefore that (1) decisions (by parents, students, adults, teachers, etc.) determine 
whether and to what extent individuals participate in specific educationally relevant 
social and institutional contexts; (2) these contexts promote or impede learning pro-
cesses; and (3) these contexts impact on individual’s competence development – and 
this, in turn, establishes the conditions for educational decision making in the next step 
of the life course. By focusing on these three key theoretical dimensions and their time-
dependent interaction mechanisms, which generate change and development in educa-
tion over the life course, NEPS has established a powerful foundation for theoretically 
grounded explanations and evidence-based research in the educational sciences. A fourth 
theoretical dimension has been added during the last years that is focusing on the role of 
motivation and personality as regulative forces across the life course.

In addition, there are many indications that the educational outcomes of migrants’ 
children differ substantially from those of their peers from native families. These dif-
ferences are likely to persist across the whole life course and follow very specific theo-
retical mechanisms. Therefore, a fifth theoretical dimension of NEPS is addressing the 
specifics of the educational careers of migrants and their descendants. It is focusing on 
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the two largest groups of migrants in Germany at the beginning of the 2010s: Turks and 
ethnic Germans from the former Soviet Union (Spätaussiedler).

Finally, a sixth important theoretical dimension of NEPS concerns returns to edu-
cation. NEPS is focusing on not only economic but also noneconomic returns to edu-
cational qualifications such as income, job opportunities, job careers, health, reduced 
crime, increased political participation, family formation, fertility behavior, and homog-
amy. Alongside these “objective” kinds of returns, it is also assessing individuals’ subjec-
tive well-being.

These six theoretical dimensions are also labeled “pillars” in NEPS, because they 
integrate the multicohort sequence design of NEPS in terms of content, theory, and 
methods. These theoretical dimensions or pillars are described in Chaps. 4–9.

When starting a panel study, its methodological design is a major issue. To deliver relevant 
information on major educational stages and the transitions between these stages as quickly 
as possible, NEPS is implementing a multicohort sequence design based on eight crucial edu-
cational stages in the life course: Stage 1: From Birth to Early Child Education and Care; 
Stage 2: From Kindergarten to Elementary School; Stage 3: From Elementary School to 
Lower Secondary School; Stage 4: From Lower to Upper Secondary School; Stage 5: From 
Upper Secondary School to Higher Education, Vocational Training, or the Labor Market; 
Stage 6: From Vocational Training to the Labor Market; Stage 7: From Higher Education to 
the Labor Market; and Stage 8: Adult Education and Lifelong Learning. Panel sweeps of the 
cohorts included in the NEPS are being conducted at least once a year. The surveys include 
competence tests and interviews with target persons and – at least for the younger cohorts – 
also interviews with parents and educators. These educational stages and their consequences 
for NEPS are discussed in detail in Chaps. 11–17.

The multicohort sequence design is following up six starting cohorts over time. The 
first is the “adult” cohort in which fieldwork already started in 2009. Four further cohorts 
(Kindergarten, 5th-grade students, 9th-grade students, college students) started in fall 
2010. Fieldwork on the sixth “infant” cohort, which traces early child development, early 
entry into child care facilities (nursery, Kindergarten, etc.), and entrance into the school 
system, started in 2012. This later start was due to the extended time needed to prepare 
the specific instruments for this cohort (video studies, etc.).

The specific methodological problems of NEPS are addressed by a group of methodol-
ogists and statisticians. Sampling issues and methodological challenges are described in 
Chaps. 3. Because different instruments have to be linked across several stages, there is a 
special need to disentangle setting and mode effects. This is described in Chaps. 10.

The aim of the NEPS project is to deliver the best data on educational trajectories and 
competence development to the scientific community, and to do this as quickly as pos-
sible. Before dissemination, NEPS data is documented in a user-friendly way and sub-
jected to strict quality controls. In addition, the project has to make sure that datasets 
comply with Germany’s strict personal data privacy requirements. Data from each wave 
are made available within 18 months of the completion of fieldwork. They are released 
through the Research Data Center of the LIfBi (accredited by the Rat für Sozial- und 
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Wirtschaftsdaten, German Data Forum, RatSWD) in three modes: (1) Scientific Use 
Files that can be downloaded from the NEPS website, (2) modern remote access technol-
ogy (RemoteNEPS), and (3) on-site access at the LIfBi. The Research Data Center of 
the LIfBi provides support for users of longitudinal data. In particular, it is running regu-
lar training courses on how to use the NEPS database and conduct longitudinal analyses 
with NEPS data. There is also a NEPS help desk for data users. Data protection issues 
and the Research Data Center are described in Chaps. 18 and 19.

This volume is a revised and updated version of the Special Issue on “Education as a 
Lifelong Process” in the Zeitschrift für Erziehungswissenschaft. It informs data users on 
significant changes since the first edition in 2011. The updated volume does not contain 
any planning for NEPS activities in the coming years.

In the name of the entire NEPS consortium, we would like to take this opportunity to 
thank the BMBF for its marvelous support in initiating and developing the NEPS and for 
making such an exceptional investment in the infrastructure of the social sciences. We also 
thank all those partners taking part in the transition from the NEPS as a project at the Uni-
versity of Bamberg to an independent institute within the Leibniz Association. By name, 
we shall mention only the BMBF and the Bayerisches Staatsministerium für Wissenschaft 
und Kunst (Bavarian State Ministry of Science and the Arts), but we emphasize that this in 
no way denies the important contributions of other partners. We are also grateful for the 
strong support of the Kultusministerkonferenz (Standing Conference of the Ministers of 
Education and Cultural Affairs of the Federal States in Germany, KMK) and the 16 Bun-
desländer (Federal States) in gaining access to schools and institutes of higher education. 
We thank the members of the Scientific Board as well as the Board of Trustees of the 
LIfBi for their advice and expert support. We also wish to express our great appreciation 
to the DFG for organizing the proposal review processes in a way that ensured the highest 
academic standards, to the international experts and proposal reviewers for their evalua-
tion and advice, and to the Wissenschaftsrat (German Council of Science and Humanities, 
WR) for conducting the evaluation that led to the establishment of the LIfBi. We would 
also like thank the DFG for funding the Priority Programme “Education as a Lifelong Pro-
cess” that allowed researchers from many different disciplines to start utilizing NEPS data 
immediately. Finally, we would like to thank Jutta von Maurice, who served as the third 
editor in the first edition. Due to time constraints, she unfortunately has not been able to 
work on this new revised volume. Last but not least, we would like to thank Petra Ries and 
Martina Alsfasser for their coordination of the revisions to the chapters in the new edition 
of the book, Jonathan Harrow for his rigorous proofreading and language editing of the 
manuscripts, and Joachim M. Seemüller for the final formatting of the typescript.

Hans-Peter Blossfeld
(First principal investigator of the NEPS)

Hans-Günther Roßbach
(Second principal investigator of the NEPS  

and founding director of the LIfBi)
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Abstract
The German National Educational Panel Study (NEPS) was set up to study the 
 acquisition of education, to assess the consequences of education for life courses, and 
to describe central education processes and trajectories across the entire life span. It is 
organized as a network of excellence linking together researchers from different disci-
plines with the life-course perspective serving as its preeminent theoretical characte-
ristic. Although focusing on eight stages ranging over the entire life span, it ensures 
longitudinal integration through its theoretical orientation toward six major dimensi-
ons (“pillars”): competence development, learning environments, social inequalities 
and educational decisions, educational processes of migrants, returns to education, 
as well as motivation and personality. Methodologically, NEPS follows a multico-
hort sequence design starting with a total number of more than 60,000 target persons 
from six cohorts (early childhood, Kindergarten children, 5th graders, 9th graders, 
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 first-year college students, and adults who, in most cases, had already left the educa-
tional system). Different instruments including questionnaires and competence tests 
are being administered in all six cohorts. Each new wave of the panel study is being 
made available to the scientific community as quickly as possible.

Keywords
Education · Panel study · Interdisciplinary research · Life-course perspective 
Multicohort sequence design

1.1  Project Overview

In modern knowledge societies, education has not just become the key factor for econo-
mic growth and prosperity. It has also become decisive for coping with the challenges 
of a rapidly changing globalized world. Moreover, education is an important precondi-
tion for active participation as responsible citizens in a democratic society. However, the 
Programme for International Student Assessment (PISA), initiated by the Organization 
for Economic Co-operation and Development (OECD), has shown that major proporti-
ons of Germany’s students are insufficiently prepared to meet these challenges at the end 
of their compulsory school attendance. Furthermore, analyses of PISA data have also 
repeatedly confirmed a strong correlation between social origins and competencies in 
Germany (most recently in the sixth round of the PISA assessments 2015 with a focus 
on science, OECD 2016). Despite all educational reforms, equal opportunity still seems 
to be a distant goal, even though the importance of education has tended to increase rat-
her than to decline in recent decades—not only for positioning on the labor market but 
also for chances in individual and social life such as obtaining a partner on the marriage 
 market.

Educational institutions deal with young people’s acquisition of knowledge, skills, and 
competencies. Other important issues are attitudes, values, and norms. However, the edu-
cational system also assesses student performance, documenting it in grades, certificates, 
and degrees. These assessments may well determine potential access to specific education 
tracks such as the transition to a Gymnasium (upper secondary school offering university 
entrance qualification) or admission to a university, and they are also very important for 
job placement in many sectors of the labor market. In this way, schools and training insti-
tutes contribute to increasing or decreasing an individual’s chances in later life.

Research and policy have stressed the need to broaden the view beyond school, voca-
tional education and training, and university. First, we need to take a closer look at the 
time before compulsory education, at the first years of life. Several findings indicate that 
promoting children from less privileged families in preschool institutions has long las-
ting positive consequences that can still be found even at the age of 40 (Heckman and 
Masterov 2007). The other issue concerns lifelong learning. For members of modern 
information and service economies, learning does not end by obtaining a final qualifi-
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cation in the general or vocational education system. They are obliged to acquire new 
knowledge and new competencies continuously throughout their lives. This is why the 
Programme for the International Assessment of Adult Competencies (PIAAC) focuses on 
the qualifications of the working-age population (OECD 2004).

The technological and organizational transformation of the economy is not just 
increasingly reducing the need for routine work. It is also leading to a rapid growth in 
jobs in the service sector and in highly qualified positions requiring complex social and 
communicative competencies. This upgrading of the job structure raises the demand for 
highly qualified people and enhances the value of education and training both on the 
labor market and in society. In addition, globalization is leading to a strong acceleration 
of social and economic change in modern societies, and this increasingly requires more 
flexibility and adaptability both at work and in society. The ability to acquire new know-
ledge and to take on new tasks has become an important precondition for both finding 
new jobs and acting as responsible citizens. This makes it necessary to ask how educa-
tion and training processes in childhood and adolescence relate to such an ability and 
willingness to acquire new competencies over the life course. How do learning processes 
need to be designed so that they will encourage and enable children, adolescents, and 
adults to carry on educating themselves throughout their lives?

Germany is also going through fundamental demographic changes. These changes 
include a declining birth rate, a drop in the number of students, an aging population due 
to higher life expectancy, and a growing proportion of people with a migration back-
ground. Such demographic changes create new challenges for the educational system 
and the organization of education across the life span.

To gain new insights into the process of educational acquisition and its returns, 
we need high-quality data collected with theory-driven test and survey instruments. 
Cross-national achievement assessments such as PISA, the Third International Mathema-
tics and Science Study (TIMSS), or the international Progress in Reading Literacy Study 
(PIRLS) have delivered very important findings on the distribution of competencies 
among students in elementary and secondary schools. However, one single survey—just 
like one single snapshot with a camera—delivers only a detailed picture of the situation 
at one specific point in time. Even though successive snapshots obtained from a series of 
cross-sectional surveys highlight changes in the structure as a whole, they do not show 
the changing (and sometimes) unchanging experiences of individual students as their 
educational careers progress.

There is widespread consensus that panel data and the methodological advantages it 
provides are essential for a rigorous approach to the types of questions that drive and are 
central to life-course-oriented educational research (Halaby 2004). In particular, panel data 
improves the possibilities of describing trajectories of growth and development over the 
life course and of studying the patterns of causal relationships over longer time spans. The 
strengths of panel data become particularly evident when compared with the commonly col-
lected cross-sectional data (see Chap. 2, this volume). In contrast to cross-national student 
assessments, we stick to a longitudinal view, tracing individuals over longer spans of time.
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1.2  Review of Existing Longitudinal Studies on Education

Before starting a new large panel study, we needed to intensively review the available 
longitudinal studies conducted in Germany and abroad (for details see Blossfeld and 
Schneider 2011). In Germany, there are two genuine nationwide panel studies with 
education-relevant data: the Socio-economic Panel Study (SOEP) and the Panel Ana-
lysis of Intimate Relationships and Family Dynamics (pairfam). These studies do not 
include detailed data on educational contexts outside the family or on the development 
of domain-specific competencies, even though some measures of cognitive competencies 
and personality traits have been included in the SOEP in recent years, and pairfam will 
focus on parenting and child achievement.

Some German longitudinal studies address educational issues, including repeated 
measurements of competencies. But only limited conclusions can be drawn from these. 
They either confine themselves to a certain region or concentrate primarily on either one 
stage of education or a specific transition within the educational career (for details see 
Blossfeld and Schneider 2011). With short-term studies, it is impossible to understand 
how the competencies of individuals develop over the life course; how these competen-
cies interact with educational decisions at various critical transitions in the individuals’ 
careers; and how these competencies are influenced by the family and by the way tea-
ching and learning processes are arranged in Kindergarten, school, professional educa-
tion, and university. Furthermore, these studies do not cast light on how competencies 
relate to the achievement of educational qualifications, and which competencies are 
responsible for being successful on the labor market and in private and social life. Thus, 
there is a strong demand for high-quality longitudinal educational research in Germany. 
In particular, there is a great need for both analytical and methodological progress that 
will enable us to understand educational pathways throughout the life course and how 
they lead to different outcomes. In sum, a large National Educational Panel Study cover-
ing the whole life course is what was needed.

1.3  Organization and Funding

NEPS was set up 2009 in order to study the acquisition of education in Germany, to 
assess the consequences of education for life courses, and to describe central educational 
processes and trajectories across the entire life span. The guiding principles of NEPS are 
to ask how competencies unfold over the life course; if and how they influence—toge-
ther with so-called noncognitive variables such as motivation and personality—educa-
tional careers at various critical transitions; and how and to what extent competencies 
are influenced in turn by learning opportunities—not only those within the family and 
the peer group but also those resulting from the way teaching and learning processes are 
shaped in Kindergarten, school, higher education, vocational education and training, and 
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adult education. NEPS should also help to understand which competencies are decisive 
for gaining educational qualifications, for lifelong learning, and for a successful personal 
and social life.

To achieve this aim, NEPS was established and organized as an interdisciplinary 
endeavor. It integrates theories and findings from disciplines such as educational science, 
educational psychology, developmental psychology, the sociology of education, the eco-
nomics of education, labor market and vocational research, poverty research, research 
on childhood and adolescence, family studies, gender studies, migration studies, demo-
graphy, cultural studies, survey research, and research on diagnostics and test theory. To 
implement this integration, an interdisciplinary consortium of research institutes, groups 
of researchers, and renowned researchers was set up that links the available experiences 
and competencies in longitudinal research to be found at various locations in Germany 
and forms an effective network of excellence.

Although the NEPS network has been quite stable over the intervening years, some 
changes have occurred. Currently, in January 2018, the following institutes are involved 
particularly strongly because of their highly relevant expertise: the Federal Institute for 
Vocational Education and Training (Bundesinstitut für Berufsbildung, BIBB) in Bonn; 
the German Institute for International Educational Research (Deutsches Institut für Inter-
nationale Pädagogische Forschung, DIPF) in Frankfurt; the German Youth Institute 
(Deutsches Jugendinstitut, DJI) in Munich; the German Centre for Higher Education 
Research and Science Studies (Deutsches Zentrum für Hochschul- und Wissenschafts-
forschung, DZHW) in Hanover; the European Forum for Migration Studies (Europäi-
sches Forum für Migrationsstudien, efms) in Bamberg; the Institute for Employment 
Research (Institut für Arbeitsmarkt- und Berufsforschung, IAB) in Nuremberg; the State 
Institute for Family Research (Staatsinstitut für Familienforschung, ifb) in Bamberg; the 
Institute for Economic Research (Institut für Wirtschaftsforschung, ifo) in Munich; the 
State Institute of Early Childhood Research (Staatsinstitut für Frühpädagogik, IFP) in 
Munich; the Institute for School Development Research (Institut für Schulentwicklungs-
forschung, IFS) at the TU Dortmund; the Leibniz Institute for Science and Mathematics 
Education (Leibniz-Institut für die Pädagogik der Naturwissenschaften und Mathema-
tik, IPN) in Kiel; the Institute for Educational Quality Improvement (Institut zur Quali-
tätsentwicklung im Bildungswesen, IQB) in Berlin; the Max Planck Institute for Human 
Development (Max-Planck-Institut für Bildungsforschung, MPIB) in Berlin; the Social 
Science Research Center Berlin (Wissenschaftszentrum Berlin für Sozialforschung, 
WZB) in Berlin; and the Center for European Economic Research (Zentrum für Euro-
päische Wirtschaftsforschung, ZEW) in Mannheim. In addition, the consortium also 
includes renowned colleagues holding chairs at universities in Bamberg, Berlin (Freie 
Universität and Humboldt Universität), Bochum (Ruhr-Universität), Erlangen-Nu-
remberg, Gießen, Leipzig, Mannheim, Munich (Ludwig-Maximilians-Universität and 
Technische Universität), Siegen, and Tübingen. Figure 1.1 presents the geographical dis-
tribution of the participating institutes and universities in Germany.
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The history of NEPS is marked by several organizational milestones. After prepara-
tory work, the NEPS consortium applied for funding through the Federal Ministry of 
Education and Research (Bundesministerium für Bildung und Forschung, BMBF). The 
BMBF commissioned the German Research Foundation (DFG) in 2007 and 2008 to 

Fig. 1.1  Geographical distribution of institutes and universities participating in NEPS (November 
2018). Source Own image
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organize review processes for the proposal to establish NEPS. The international experts 
strongly recommended financing this project. The first funding period lasted from 2009 
till 2013 with NEPS being housed in the Institute for Longitudinal Educational Research 
(Institut für bildungswissenschaftliche Längsschnittforschung Bamberg, INBIL) at the 
University of Bamberg. Because education and science are considered to be the most 
important resources in today’s society, NEPS was integrated into the Framework Pro-
gramme for the Promotion of Empirical Education Research (BMBF 2008).

In 2012, the DFG started an 8-year Priority Program “Education as a Lifelong Pro-
cess” focusing on substantive analyses utilizing the NEPS database, on research linking 
and analyzing NEPS data together with other national and/or international datasets in 
order to conduct theory-driven (comparative) analyses, and on projects addressing 
methodological issues relevant to NEPS.

After successful work during the first years, both state and federal government sup-
ported the process of changing organizational structures: Instead of a third-party project 
within the University of Bamberg, NEPS was integrated into the Leibniz Institute for 
Educational Trajectories (LIfBi)—an independent research-based infrastructure facility 
under the umbrella of the Leibniz Association. Within this structure, NEPS will receive 
sustained BMBF and federal government funding as long as regular scientific evaluations 
confirm its value to science and society.

1.4  Dimensions and Stages: The Framing Concept

An instrument designed to capture educational processes must be not only methodolo-
gically sound but also based on a strong theoretical paradigm focusing on the following 
six dimensions: competence development in different domains, the importance of vari-
ous learning environments in a diachronic and synchronic perspective, social inequality 
and educational decisions over the life course, the specific situation of migrants and their 
descendants, returns to education across different life domains, and the role of motivatio-
nal aspects and personality variables.

The life-course perspective is crucial within NEPS. This orientation has prompted a 
decisive shift in how educational researchers approach issues of schooling, skills, com-
petence, and attainment. In particular, it redirects attention toward the process of edu-
cational and competence development, and it links changing social structure to the 
unfolding of human lives. It also serves as a bridge between psychological and socio-
logical perspectives and between individual development and social structure. Thus, the 
life course provides an excellent framework for studying education at the nexus of social 
pathways, developmental trajectories, and social change (Baltes et al. 1999; Diewald and 
Mayer 2009; Elder and Giele 2009; Elder et al. 2003; see also Chap. 2, this volume).

At the same time, the longitudinal integration of the educational stages of NEPS is 
ensured by the six following theoretical dimensions called “pillars”: 
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• Competence Development Across the Life Course
 The role of the competence dimension is to formulate developmental models to trace 

competencies across the different educational stages and over the entire life course. 
The following competencies are being assessed within NEPS: (a) domain-general 
cognitive functions; (b) domain-specific cognitive competencies with a special focus 
on German-language competencies, mathematical literacy, and scientific literacy; (c) 
metacompetencies and social competencies, including information and communica-
tion technologies literacy (ICT), metacognition, self-regulation, and social compe-
tencies; and finally, (d) stage-specific (curriculum- or job related) competencies and 
outcome measures. One central task has been to develop test instruments for the lon-
gitudinal measurement of these competencies (see Chap. 4, this volume).

• Education Processes in Life-Course-Specific Learning Environments
 The emphasis on educational processes and competence development over the life 

course requires a perspective that does not just take the processes occurring within 
a learning environment into account but also examines the transitions between suc-
cessive and temporally parallel learning environments in the educational biography. 
This requires the analysis of different conditions within the relevant learning environ-
ments along with how these conditions impact on competence development and edu-
cational processes. Learning environments can be formal (e.g., school, apprenticeship, 
university) or nonformal/informal (e.g., training on the job, courses offered by sport 
associations, music schools, and the child and youth services, as well as learning from 
peers and the media). There is also a particularly strong focus on the family as an 
important learning environment (see Chap. 5, this volume).

• Social Inequality and Educational Decisions in the Life Course
 This dimension is examining how far and why educational decisions such as school 

enrollment, the choice of a secondary school track, choice of a profession, choice of 
a study course, continuing education, or participation in further training vary across 
socioeconomic groups and gender. These differences in educational decisions can 
even be found when levels of competence are comparable. This makes it necessary to 
explain the importance of class-specific educational aspirations, motivations, expecta-
tions of success, and assessments of costs (vocational training, choice of study course; 
see Chap. 6, this volume).

• Educational Acquisition With Migration Background in the Life Course
 Ethnic or national origins, migration biographies, and their contextualization (rela-

tions to the country of origin, integration in ethnic communities and networks) have 
an impact on competence development and educational decisions that goes beyond 
the mechanisms of social inequality. As a result, they are being assessed separately. 
There is a particular focus on two groups: migrants with a Turkish background and 
ethnic German immigrants from the former Soviet Union. The migration dimension 
is also addressing the methodological issue of designing appropriate survey instru-
ments to study migrants who are unable to participate in German-language surveys 
(see Chap. 7, this volume).
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• Returns to Education in the Life Course
 In a narrow sense, the concept of (economic) returns to education addresses income, 

employment, as well as labor market and career opportunities. However, NEPS also 
includes returns to education in a broader sense covering such topics as political par-
ticipation, social commitment, physical and mental health, opportunities for seeking a 
partner, fertility behavior, and subjective well-being (see Chap. 8, this volume).

• Motivational Concepts and Personality Aspects Across the Life Course
 This dimension focuses on so-called noncognitive variables and their effect on com-

petence development and educational trajectories across the life course. Variables 
include, for example, achievement motivation, general and topic-related interests, the 
self-concept, the Big Five, and social behavior (see Chap. 9, this volume).

In line with the structure of the German education system, NEPS divides educational 
careers into the following eight stages:

• Stage 1: From Birth to Early Child Care (see Chap. 11, this volume)
• Stage 2: From Kindergarten to Elementary School (see Chap. 12, this volume)
• Stage 3: From Elementary School to Lower Secondary School (see Chap. 12, this 

volume)
• Stage 4: From Lower to Upper Secondary School (see Chap. 13, this volume)
• Stage 5: From Upper Secondary School to Higher Education, Vocational Training, 

and the Labor Market (see Chaps. 14 and 15, this volume)
• Stage 6: From Vocational Training to the Labor Market (see Chap. 15, this volume)
• Stage 7: From Higher Education to the Labor Market (see Chap. 16, this volume)
• Stage 8: Adult Education and Lifelong Learning (see Chap. 17, this volume)

The six theoretical dimensions (“pillars”) can be combined with these stages and transiti-
ons in the educational system to form a two-dimensional matrix.

As mentioned above, the dimensions ensure the theoretical and methodological integ-
ration of the various stages in the life course. The advantage of this model is that it en-
ables all studies of single stages and transitions in the educational system such as school 
entry or the transition to the labor market to be carried out within a unified mold. The 
general framing concept of the six central dimensions (“pillars”) links all stages together 
longitudinally.

1.5  Main Research Questions

Based on the theoretical priorities set by the six central dimensions (“pillars”), NEPS 
is designed to contribute to finding mid- and long-term answers to numerous questions. 
These include, for example:
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• What are the decisive determinants for the acquisition of competencies and educatio-
nal decisions in the single educational stages?

• What role do educational institutions as well as nonformal/informal learning environ-
ments (e.g., family, peers, youth services, cultural provisions, or new media) play in 
the acquisition of competencies and in educational decisions?

• How does competence acquisition relate to social and economic conditions (e.g., 
socioeconomic living conditions, regional contexts, migration background, gen-
der-specific characteristics, and cultural traditions)? What is the role of primary and 
secondary effects within different educational decisions?

• Are there “metacompetencies” such as learning strategies and self-regulation that are 
particularly important for a successful career in the educational system and on the 
labor market? Which role do so-called noncognitive variables such as motivation and 
personality play in competence development and educational processes?

• How can ethnic inequalities in education be explained? Which resources can foster 
educational advancement within different groups of migrants?

• Which competencies are particularly crucial for success in vocational education and 
training, in higher education, and on the labor market? Are the reading, mathematical, 
and problem-solving competencies assessed in international academic achievement 
studies really those competencies that determine success in vocational education and 
training, higher education, and work careers? Once competencies have been acquired, 
how far and how quickly do they become lost again after general school education has 
been left behind?

• How do acquired knowledge, trained skills, and competencies relate to the educatio-
nal certificates acquired?

• What are the economic, social, and health-related returns to acquired competencies 
and to certificates?

• How far do adults take part in education? What are the opportunities and barriers to 
adult education and learning processes in later life?

1.6  Multicohort Sequence Design

The previously mentioned overview of longitudinal studies based on different designs, 
especially the overview on designs used for educational studies outside of Germany, 
made several things clear. Birth cohort studies take too much time to acquire a “com-
plete” picture of the educational career. Indeed, it would take nearly 20 years to study 
children’s development and transitions until the end of secondary school level. Another 
important point is that any generalization of findings based on a single cohort can be 
limited. A lot of research based on the German Life History Study has shown how the 
educational, professional, and family careers of different birth cohorts can differ accor-
ding to historical and economic circumstances. Also in the case of the school-to-work 
transition, which is a sensitive phase in educational careers, it can be observed that 
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panels in England and Wales, the United States, and Australia repeatedly draw new start-
ing cohorts (for details, see Blossfeld and Schneider 2011).

It is more efficient to concentrate on important sequences in the educational career. 
Samples must be drawn for every relevant sequence. Such a multicohort sequence design 
quickly provides relevant information. However, this has to be followed by drawing new 
starting cohorts and carrying out refreshments. This enables us to observe historical 
changes and evaluate not only major educational reforms at different transition points 
such as school, university, or the labor market, but also differences within competence 
development at comparable education stages. Such a design is comparable to that of 
the US National Center for Education Statistics. In contrast, however, we have to pay 
additional attention to lower secondary school and adults and ensure that we follow up 
persons for as long as possible.

Because of this, NEPS followed a multicohort sequence design right from the begin-
ning (see Fig. 1.2). To obtain relevant data as quickly as possible, we started off with six 

23
22
21
20
19
18
17
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1

8. GR
9. GR

10. GR10. GR
9. GR

12. GR
11. GR

13. GR
12. GR

13. GR

11. GRVOC
VOC

VOC
VOC

VOC
VOC

VOC
VOC1. AY 1. AY

1. YJ 1. YJ2. AY
2. YJ 3. AY

3. YJ 4. AY
4. YJ 5. AY

5. YJ

1. AY
2. AY

3. AY
BA

5. AY
MA

1.YJ 
2.YJ 

3. YJ
4.YJ 

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1. Y

2. Y
3. Y

4. Y
KIG

KIG
1. GR

2. GR

KIG
KIG

1. GR
2. GR

3. GR
4. GR

5. GR
6. GR

5. GR
6. GR

7. GR
8. GR

7. GR

Age

74
73
72
71
70
69
68
67
66
65
64

50

21

65

24

67

26

68

27

64

23

66

25

69

28

70

29

71

30

72

31

73

32

74

33

Kindergarten (KIG)

Early Childhood (1. – 4. Y)

Elementary School

Lower Secondary School 

Upper Secondary School 

Further Education and
Tertiary Education

YJ: Years in the Job
VOC: Vocational Training
AY: Academic Year
BA: Bachelor
MA: Master
GR: Grade
KIG: Kindergarten
Y: Early Childhood

(Years)

Refreshing

Refreshing

Refreshing

Years

Fig. 1.2  The NEPS multicohort sequence design. Source Own image



12 H.-P. Blossfeld et al.

separate cohorts. The first kind of cohort is defined by a specific point in the educational 
system. This reflects the major transitions into, within, and out of the general education 
and vocational training system. The second kind of cohort is age-based; members range 
from newborns to adults. Whereas all newborns enter formal care settings and educatio-
nal institutions, some adults might take part sooner or later in some type of (further) edu-
cation, whereas others might not. Members of all starting cohorts are being surveyed and 
tested over longer spans of time.

Four cohorts were recruited in fall/winter 2010. The first one started with 4-year-
old children attending Kindergarten almost 2 years before entering elementary school. 
The Kindergarten sample was expanded 2 years later in Grade 1 of elementary school 
to include the cohort children’s classmates as well as further schools and students. The 
second cohort targeted 5th graders immediately after entering the tracked secondary school 
system in most German federal states; this cohort was expanded in Grade 7. The third 
cohort included 9th graders who were almost at the end of compulsory education when 
being sampled. They split into one group heading toward vocational education and trai-
ning, which is often offered in a firm-based way in Germany, and another group continuing 
general education in upper secondary schools. A fourth group consisted of new entrants 
to higher education. Finally, there were two other cohorts that were recruited at different 
starting points. The fifth cohort was a representative sample of 23- to 64-year-olds, irre-
spective of their current participation in education or the labor market. Because NEPS was 
able to integrate the large-scale ALWA study (Arbeiten und Lernen im Wandel) conduc-
ted by the Institute for Employment Research (IAB) of the German Federal Employment 
Agency in 2007 (Kleinert et al. 2008), data collection for the adult cohort already started 
in 2009. Both data from 2007 and the members of the ALWA sample were integrated into 
NEPS. A refreshment of the sample was implemented in Wave 3 in 2011. The sixth cohort 
is documenting and analyzing early childhood development and the entry to institutions for 
early childhood care (day nursery, Kindergarten, etc.) and started in 2012.

The NEPS design enabled us to quickly obtain findings on all central transitions in the 
education trajectory. At the same time, NEPS is also able to assess competence trajec-
tories and educational careers across longer phases in people’s lives. Therefore, the six 
subsamples are also being followed up beyond the first critical transitions.

To document and analyze historical changes in the way people pass through these 
stages (e.g., enlargement of early education and care, reforms in the school system, 
changes in further education), new starting cohorts are also being recruited in later years 
(creating a succession of cohorts).

1.7  Sampling and Data Collection

Sampling procedures frequently distinguish between individual and cluster sampling. 
In an individual sample, each individual has the same probability of being recruited. In 
cluster sampling, a unit on a higher lever (e.g., school class, firm) is drawn, and then 
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either all or some members of the selected units are tested or surveyed. This sampling 
strategy not only permits the assessment of institutional and compositional context fea-
tures but also reduces the costs of carrying out competence tests and surveys. We drew 
cluster samples in Kindergartens, schools, and (applied or theoretically oriented) insti-
tutes of higher education. This means, for example, that as many students of one class 
as possible were recruited for NEPS (for more detailed information, see Chap. 3, this 
volume).

In subsequent years, all participants have been followed up even if they are no longer 
in the same group or class, studying the same subject, or attending different universities. 
This makes it possible to extend documentation to cover the educational pathways of 
students who have to repeat a school year, change the type of school they attend or their 
study course, or even drop out of school or higher education. It permits, for example, 
analyses of the educational careers of at-risk students. In addition, all students heading 
toward vocational education and training are being followed up individually after leaving 
general education. Because they disperse across so many alternative institutions, assess-
ments in institutions would simply require too much time and effort.

It is not possible to start with institution-based samples in the newborn and adult 
cohorts. In these subsamples, there is either no common context or, regarding the adults, 
the situation is at least as complex as that for students in the vocational education and 
training systems. As a result, individual samples were recruited. When possible, context 
features have been added to the individual data from secondary data sources.

The six starting cohorts contained a total number of more than 60,000 participants. 
All participants are being surveyed regularly over an extended period of time. Their com-
petencies are also being assessed at set intervals.

Table 1.1 shows the sample sizes of the starting cohorts at the first measurement wave 
(see also Chap. 3, this volume). Extensions of the sample by design were made at seve-
ral points (e.g., in the year of elementary school admission, to include the classmates of 
children who had been observed longitudinally plus an additional sample of 1st graders). 
Surveys in the field of early childhood, Kindergarten, and school also assess persons 
from the children’s and students’ immediate surroundings. To obtain detailed reports on, 
for example, the family environment, one parent is interviewed regularly. Furthermore, 
Kindergarten staff and principals as well as class teachers, selected subject teachers, and 
school directors are asked to complete written surveys at regular intervals.

Since 2009, data collection has been organized by the Data Processing and Research 
Center of the International Association for the Evaluation of Educational Achievement 
(IEA-DPC) and by the Institute for Applied Social Sciences (infas). Close cooperation 
between these institutes and the NEPS consortium ensures the implementation of 
high-quality data collection procedures.
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1.8  Data Access and Expectations

The NEPS database is an infrastructural facility for science, and all data are made avail-
able to the scientific community as promptly as possible after data collection sweeps. 
The data collected for NEPS are subjected to immediate and strict quality controls 
before being processed and documented in a user-friendly way (for data dissemination, 
see Chap. 19, this volume). While complying strictly with personal data privacy requi-
rements (see Chap. 18, this volume), this grants researchers in Germany and other 
countries the opportunity to analyze the data as exhaustively as possible and thereby con-
tributes to the greatest possible progress in education research. NEPS also offers trai-
nings on the use of the database. The aim is to prepare data from all starting cohorts so 
quickly that they become available in an anonymous form for both national and inter-
national scientists 18 months after the end of fieldwork.

NEPS delivers the first nationally representative database with a multilevel structure 
that provides longitudinal information on individual education careers and competence 
development while simultaneously documenting information on the family, peers, the 
education institutes attended, the training centers and workplaces, and general living 
conditions. With its rich potential for analyses in various disciplines (demography, eco-
nomics, education science, psychology, sociology, etc.), the data makes it possible not 
only to test discipline-specific theories more effectively but also to formulate integrative 
approaches toward interdisciplinary theories in educational science. In particular, the 

Table 1.1  NEPS sample sizes

Starting cohorts Sampling Sample size Participants

Early childhood Individual sample 3,431 Child, mother, educator, 
childminder

Kindergarten Institutional sample 3,007
+refreshment
6,342
in 1st grade

Child, parents, educator, 
principal

5th Grade Institutional sample 6,112
+refreshment
2,205
in 7th grade

Students, parents, teacher, 
principal

9th Grade Institutional sample 16,425 Students, parents, teacher, 
principal

College Institutional sample 17,910 College students

Adult education and lifelong 
learning

Individual sample 13,576
+refreshment
5,208
in 2011

Adults
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data generate new knowledge about competence development in the life course; the role 
of education institutions, families, and peers in the acquisition of education; the causes 
of socially unequal education decisions; the acquisition of education in migrants; as well 
as the consequences of competencies, certificates, and educational paths for (later) pri-
vate and occupational paths through life.

NEPS not only delivers innovative impulses for basic research but also provides a 
major information source for policymakers. In particular, it is an important additional 
source of data for national education reporting, and it strengthens our knowledge of edu-
cation over the life course and in developmental processes and trajectories. Especially 
by implementing cohort successions, it also becomes possible to study political reforms 
and their effects on, for example, the acquisition of competencies or equal opportunity in 
the educational system. In sum, we expect that NEPS will constantly improve analysis 
conditions for empirical education research in Germany, make a major contribution to 
promoting the careers of young scientists, and lead to a notable improvement in the inter-
national standing of German education research.
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Abstract
In modern societies, education has become a lifelong process. This has made the prin-
ciples of life-course research of utmost significance in empirical education research. 
As stated by Glen H. Elder, these can be described as: (1) focusing on long-term 
educational processes over the individual lifespan; (2) considering individual educa-
tional pathways within their institutional and social embeddedness (e.g., within not 
only  formal educational institutions but also nonformal/informal contexts such as the 
family, peer groups, and other social networks); (3) analyzing decision-making pro-
cesses in education linked to the idea of agency and the idea of plan-making, crea-
tive, and self-determining actors; (4) investigating the time structure and timing of 
educational events and transitions and the consequences they have for the subsequent 
educational pathways and educational chances; and (5) conceptually differentiating 
age, cohort, and period effects. This chapter discusses the importance of these five 
 principles for the conception, design, and possibilities for analysis of the German 
National Educational Panel Study (NEPS). In the context of these principles, we for-
mulate methodological advantages of longitudinal data on educational processes that 
can be attained within the idea of NEPS. In particular, panel data improve the oppor-
tunities to describe trajectories of growth and development over the life course and to 
study the patterns of causal relationships over longer time spans.
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2.1  Education as a Lifelong Process: Five Theoretical  
Principles

The preeminent theoretical orientation of the National Educational Panel Study (NEPS) 
takes a life-course perspective. This has prompted a decisive shift away from how educa-
tional researchers have traditionally approached issues of schooling, skills, competence, and 
attainment. In particular, it redirects attention toward the processes of education and compe-
tence development and links the changing social structure to the unfolding of human lives. 
It also serves as a bridge between psychological and sociological perspectives and between 
individual development and social structure. Thus, the life course provides an excellent  
framework for studying education at the nexus of social pathways, developmental trajec-
tories, and social change. (Elder et al. 2004) have summarized the following five general 
principles of life-course research (see also Elder and Giele 2009; see, for the perspective of 
lifespan developmental psychology, Baltes 1990; Baltes et al. 1980).

2.1.1  The Principle of Lifespan Development

The first principle emphasizes the importance of focusing on long-term individual 
development over the lifespan. Developmental psychologists often work with the noti-
ons of stages, progressions, growth, and evolution (Dannefer 1984; Lewontin 2000). The 
resulting emphasis is on systematic pathways of development (change) over time. With 
regard to competence development, there are two major relevant issues that, nonetheless, 
possess different regularities and mechanisms (OECD 1999): (a) the question how com-
petencies develop (cumulatively) over the life course; and (b) the question how stable are 
differences among individuals over time once they have passed the formative phase of 
early experiences.

Sociological life-course approaches, while incorporating these individual differences 
and notions of law-like development such as aging, emphasize variability and exogenous 
influences on the course of development over time that cannot be predicted by focusing 
solely on enduring individual traits or ontogenetic past experiences. As a result, impor-
tant aspects of educational careers are time-varying educational contexts that foster or 
hinder learning and educational progress. The sociological life-course perspective there-
fore focuses on the emergent properties over the life course based on structural experien-
ces (Sampson and Laub 2004).

For sociologists, education as a lifelong process is to a large extent age-differentiated, 
because age and time often formally influence movement through educational  institutions 
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during childhood, adolescence, and early adulthood (Settersten 2004). In Germany, ele-
mentary and lower secondary educational institutions are strictly age-graded. Educational 
curricula require the completion of a specific number of hours; courses must be tackled in 
a specific sequence; and time limits are set for obtaining certificates. However,  Germany 
does have a more informal age structuring after the end of compulsory schooling in voca-
tional, tertiary, and further education in which the degree of formal time structuring is not 
as exacting. Therefore, it is important to examine how individuals regulate their develop-
ment in the face of “nonnormative” demands of formal institutions after compulsory 
school, because individuals must then adopt a more active role to compensate for the lack 
of structure.

The movement of individuals through the educational system is a central object 
of NEPS, both as a phenomenon to be explained and as a determinant of subsequent 
economic and noneconomic outcomes throughout the life course. The concept of the 
career can be used to refer to an individual’s sequence of roles. Kerckhoff et al. (1996) 
have proposed treating the concept of educational career as being synonymous with 
educational trajectory. The conceptual tool of trajectory encompasses both sequen-
ces of different qualitative states and continuous increases or decreases in quantita-
tive characteristics such as competence development or skill trajectory. Careers can 
be distinguished from career lines, a sequence of educational positions common to the 
experience of many individuals (Spenner et al. 1982). Educational career lines often 
depend strongly on structural features of the educational systems, and thus draw atten-
tion to the ways in which opportunity structures shape the educational careers of indivi-
duals (Spilerman 1977). Educational career lines can be viewed as a flow chart in which 
previous decisions and experiences can influence subsequent decisions and experiences, 
and various pathways can have different consequences in terms of competence develop-
ment. The term pathway is defined here as being identical to career line. There is also a 
need to detect single and multiple risks associated with these pathways.

The educational systems of modern societies intentionally sort students into differing 
positions whether within schools, between schools, or both. Natriello (1994) discusses 
tracking, ability grouping, age grouping, and interest grouping as the most common wit-
hin-school stratification mechanisms in modern societies. These mechanisms structure 
educational career lines by opening up some doors and closing others. NEPS promises a 
rich account of educational trajectories, largely because students’ positions are measured 
at multiple points over time. NEPS thereby traces trajectories of individuals from early 
childhood to Kindergarten, to elementary school, to lower and upper secondary school, 
to postsecondary schooling (which includes vocational education and training, university 
education, further education, and on-the-job training), to entry into the labor market, to 
later job careers, and into new activities after retirement.

Life-course research shows that the events and states of earlier educational stages 
often have consequences for later educational processes and outcomes (Mayer and 
Tuma 1990). Dannefer (1987) introduced the so-called Matthew effect into the literature 
on the life course. The Matthew effect means that initial educational inequalities become 
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magnified over the lifespan. Thus, there seems to be a logic in educational careers that 
the “already educated get even more education” and the “poorly educated get poo-
rer.” The Matthew effect is sometimes also referred to as the cumulative disadvantage/
advantage hypothesis (O’Rand and Henretta 1999). It offers a cumulative explanation 
of how intracohort inequality is engendered in the life course. This effect seems to be 
particularly important in the case of further education. The literature also reveals the 
hypotheses of “status maintenance” and “status leveling.” The first hypothesis contends 
that initial educational inequalities are carried along as individuals move through the 
life course (Pallas 2002). The second one points to the possibility of a narrowing of the 
inequality gap (O’Rand and Henretta 1999). Educational research has paid relatively 
little attention to the challenges of describing and explaining long-term educational tra-
jectories, because longitudinal data have rarely been available over longer time spans.

Finally, the life-course perspective implies that educational careers should not be 
studied in isolation from events in other domains of life at the level of the individual, 
because most life domains are interdependent in complex ways (Mayer and Tuma 1990). 
For example, young people often combine their participation in schooling with other 
activities such as working; others, in contrast, leave and reenter the school system mul-
tiple times.

2.1.2  The Principle of Linked Lives

The second principle of life-course research concerns the interdependence of lives over 
time, especially in the family where individuals are linked across generations by bonds 
of kinship and processes of intergenerational transmission (Moen and Hernandez 2009). 
NEPS examines long-term relationships between parents and children and how these 
relationships influence the educational careers of children, adolescents, and adults over 
the life course. NEPS also covers the role of social networks such as peers, because an 
individual’s beliefs and decisions are molded in interactions with others. Finally, NEPS 
can analyze the role of an adult’s own family change (single, living in consensual or mari-
tal unions, the birth of a child, etc.) on her or his participation in further education over 
the life course.

In contrast to an age-based perspective emphasizing aging and educational careers, 
a kin-based perspective on the life course focuses on families and the ways societies 
reproduce themselves across generations. Modern educational research merges these two 
models. For example, Mare (1980) has conceptualized educational attainment as move-
ment through an ordered sequence of educational transitions. He argues that educational 
attainment can be modeled as a set of ordered school continuation probabilities depic-
ting the probability of attaining a given level of schooling as being conditional on having 
completed the level immediately preceding it. These conditional probabilities are then 
modeled as a function of individuals’ social backgrounds and birth cohort membership. 
Mare’s logistic regression estimates reveal that within cohorts, social background is very 
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important at the beginning of the educational career, but its effects on educational tran-
sitions decline from earlier to later transitions. Shavit and Blossfeld (1993) used Mare’s 
model in their comparative study, and found similar declining effects of family back-
ground on successive educational transitions over the life course for a broad selection of 
modern societies.

Cameron and Heckman (1998) have criticized Mare’s model on at least two grounds: 
First, they demonstrated that the empirical pattern of declining social background effects 
across successive educational transitions depends on arbitrary assumptions about the 
nature of the selection bias stemming from unobserved heterogeneity in the data. NEPS 
can add empirical evidence to this discussion, because it measures variables such as 
domain-general and domain-specific cognitive competencies. Cameron and Heckman 
(1998) have also suggested that individuals do not just concentrate on the next respective 
educational transition in their educational decision making, but choose the ultimate level 
of schooling that maximizes their net returns to schooling, and that all of the succes-
sive transitions are governed by this more long-term view. Finally, Breen and Jonsson 
(2000) have raised the criticism that Mare’s (1980) binary sequence decision model fails 
to represent the more differentiated pathways of European educational systems. NEPS is 
able to address these issues and provide better empirical evidence with which to decide 
between these competing models.

The life-course perspective of “linked lives” also refers to important relationships 
outside the family. These include the interactional influences of institutions such as 
Kindergarten and school, neighborhoods, and peers. Kindergarten and school are the 
first educational organizations that children experience, and they constitute a large part 
of most children’s lives. They are the school setting in which knowledge and competen-
cies are constantly tested, evaluated, and compared with other students, and in which 
children develop a sense of their intellectual efficacy. Research has demonstrated that 
conceptions of self-efficacy formed early in life tend to become self-fulfilling prophecies 
by either encouraging or discouraging students from taking risks and undertaking new 
and challenging tasks (Marsh et al. 2006). Schools also provide favorable circumstances 
for the emergence of peer groups. Bandura (1997) observed that, because of similarities 
in age and experiences, peers provide the most relevant reference group in late childhood 
and adolescence. Interacting with these peers has a wide range of consequences for chil-
dren’s self-concept and self-efficacy.

2.1.3  The Principle of Agency

The third principle guiding NEPS concerns agency in human development and the idea 
that planfulness and intention can affect life-course processes and outcomes. From a 
psychologist’s perspective, the self is at the core of human agency. Bandura’s (1982) 
sociocognitive theory of self-efficacy views individuals not simply as reactive creatures 
shaped by external events, but as being agentic, self-regulating, creative, and proactive. 
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Self-efficacy refers to the perception of oneself as a causal agent in one’s environment. 
Such beliefs are a major basis of action and interaction over the life course. Individu-
als are active agents in the construction of their lives and make choices within the cons-
traints of institutional and sociohistorical structures.

In sociology, the idea of agency is closely related to the so-called theories of metho-
dological individualism and rational action theory—that is, theories that the macrole-
vel aggregates of educational inequality have to be reconstructed via the educational and 
occupational choices that individuals make under certain constraints in the life course. 
This is a point that Breen and Goldthorpe (1997) as well as Erikson and Jonsson (1996) 
have addressed very clearly. These authors try to understand why class differentials in 
educational participation rates persist even in the face of educational expansion. Drawing 
on rational action theory, they have developed models of educational decisions. These 
micro–macro models provide important conceptual tools for understanding how indivi-
duals might incorporate the risk of failure along with beliefs about what kind of choices 
are possible when performing a rational calculation of costs and benefits.

2.1.4  The Principle of Timing of Events and Transitions

The fourth principle of the life-course perspective emphasizes that developmental conse-
quences of life transitions, events, and behavioral patterns vary according to their timing 
in a person’s life. It recognizes that the impact of life events is contingent on when they 
occur in an individual’s life. There is a need to detect single and multiple risks associated 
with these pathways. For example, Blossfeld (1990) has shown that the institutions of the 
educational system in Germany produce “vulnerable” and “less vulnerable” phases in the 
educational career. These phases result from the educational system’s use of age as an 
organizing principle, and the fact that the educational system consists of different types 
of institutions. Educational transition decisions are hard to revise once they have been 
made in Germany. The most “vulnerable” phases in an educational career in Germany 
are (a) timing of entry into the school system; (b) the period of transition to secondary 
school (the Hauptschule, the Realschule, or the Gymnasium); (c) the period of transition 
from secondary school to vocational education and training, university, or the employ-
ment system; and (d) the periods of transition within the different types of vocational 
education and training.

2.1.5  The Principle of Time and Place

The fifth principle of time and place states that the educational careers of individuals 
are embedded and shaped by the very specific historical times and places they expe-
rience in their life courses. During the last decades, life-course research has demonstra-
ted the necessity of nesting individual lives in social and historical contexts. Life-course 
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researchers often refer to a set of mechanisms such as the age-period–cohort model of 
social change. The age effect in this model means that individuals change as they get 
older due to some combination of biological, psychological, or social mechanisms. The 
period effect means that—independent of their specific phases in the life course—all 
individuals are influenced by the same contemporary historical conditions in similar 
ways. Finally, the cohort effect refers to a persisting change across successive (birth) 
cohorts as specific groups of individuals experience different historical conditions at 
certain critical periods or transitions in the life course (e.g., changing transition rules 
that create increasing/decreasing opportunities at crucial educational transitions, or 
changing labor market conditions at the time of entry into the vocational education and 
training system). The cohort sequential design of NEPS, which follows repeated cohorts 
over longer time spans of their lives, delivers an appropriate way to identify age, period, 
and cohort effects (Schaie 1996). In addition, modern multilevel modeling techniques 
allow researchers to specify the complexities of time and environments more accurately 
for educational processes.

2.2  Methodological Advantages of Longitudinal Data 
on Educational Processes

Nowadays, there is widespread consensus that if researchers want to rigorously address 
the types of questions that drive and are central to life-course-oriented educational 
research, it is essential to use panel data with the methodological advantages they pro-
vide (Halaby 2004). In particular, panel data increase the opportunities for describing 
trajectories of growth and development over the life course and studying the patterns of 
causal relationships over longer time spans. The strengths of panel data are particularly 
evident when compared with the commonly collected cross-sectional data (Blossfeld 
2009).

2.2.1  Charting Trajectories of Change and Development  
on the Individual Level

In Germany, most empirical evidence in educational research is still cross-sectional 
(e.g., the Programme for International Student Assessment, PISA) and therefore only a 
snapshot of different students at a particular point in their educational careers. Succes-
sive snapshots in a series of cross-sectional surveys highlight the changes in the struc-
ture as a whole. However, they do not show the changing (and sometimes unchanging) 
experiences of individual students as their educational careers progress. Coleman (1981) 
has stressed that one must be very cautious when using single cross-sectional observati-
ons, because the data often suggest that the process under study is characterized by sta-
bility. However, when we study educational careers, change and development seem to 
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be the rule rather than the exception. For example, an educational career consists of the 
sequence and timing of participation in certain age-graded and institutionally structured 
educational processes. Panel data, with information on many individuals measured on 
several occasions spread over time, can be used to describe these patterns of change over 
the life course. They are especially able to trace the magnitude and regularity of change 
across groups defined by different characteristics or by exposure to different life-course 
experiences. Even if there should be stability in some measures on the individual level, 
only temporal data can be used to demonstrate whether this stability actually does exist 
(Tuma and Hannan 1984).

The notions of development and educational career also suggest a focus on the 
dependencies among the successive states occupied by an individual over time. Educa-
tional careers and developmental processes are often cumulative in nature (Mayer and 
Müller 1986; O’Rand 2009). One example is the Matthew effect discussed above that 
describes cumulative disadvantage/advantage processes. There are also complex layers 
of selectivity in educational careers (Cameron and Heckman 1998), which means that 
there is a strong likelihood that only quite specific individuals will enter specific schools 
or parts of the educational system over time. Thus, educational research has to take into 
account the details of educational histories as an indispensable factor in understanding 
the present time. In general, cross-sectional data are not very suitable for achieving 
this goal, because most such datasets provide only sparse retrospective information. In 
addition, if performance is assessed only at one single point in time, as is the case in the 
PISA study, it is not clear whether and to what extent these observed competencies are 
indeed relevant for the individual’s future success in the educational system or on the 
labor market. A prospective panel study such as the NEPS that follows up individuals 
over longer periods of time can help to answer this kind of question.

Educational careers in Germany are often structured by transitions linked in career 
lines. Every transition implies that one needs at least two observations—one on the ori-
ginal state (at time t) and the other on the destination state (at time t +1)—to describe 
the flows of individuals at various branching points of the educational system. Educatio-
nal transitions therefore cannot be studied with cross-sectional data. Panel data offer an 
excellent opportunity to analyze these transition processes in educational careers over the 
life course.

In sum, NEPS facilitates the description of the long-term development of education as 
a lifetime process on three dimensions: competence development, educational environ-
ments, and educational decision making. NEPS also makes it possible to study diffe-
rences between various target groups such as natives and individuals with a migration 
background. In particular, NEPS is oversampling Turkish migrants and ethnic Germans 
from the former Soviet Union (Spätaussiedler). Finally, it considers important forms of 
economic (i.e., job career, employment, income) and noneconomic returns to education 
(health, family formation, reduced crime, political and social participation, and subjec-
tive well-being) and links them to the various educational pathways.
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2.2.2  Studying Causal Processes

The goal of seeking scientifically based evidence for causal relationships in educational 
research raises methodological design questions such as which inference model is appro-
priate to specify the relationship between cause and effect and which data and statistical 
procedures can be used to determine the strength of that relationship (Schneider et al. 
2007). Over the last three decades, two different models of causal inference have domi-
nated the work of practitioners in educational research: (a) causation as robust depen-
dence and (b) causation as consequential manipulation. Recently, Cox (1990, 1992) has 
proposed a third understanding of causation as generative process, and this seems to be 
particularly relevant for a more systematic and theoretically grounded life-course per-
spective.

The “causation as robust dependence” approach—which, in multiple regression, is 
known as the “control-variable” approach (Blalock 1970)—is often applied in cross-sec-
tional studies. The advocates of this approach call X a “genuine” cause of Y insofar 
as the dependence of Y on X cannot be eliminated by introducing additional variables 
into the statistical analysis. Thus, in this approach, causation is established essentially 
through the elimination of spurious (or noncausal) influences. Although this approach 
has dominated the social sciences for several decades, nowadays, it is clearly considered 
to be too limited. In particular, when cross-sectional data are used, a major problem is 
that these data cannot establish the time order of cause and effect variables. Therefore, 
the researcher has to make strong assumptions about the direction of causality. Second, 
because scientists rarely know all the causes of observed effects or how they relate to 
one another, it is impossible to be sure that all other important variables actually have 
been controlled (Shadish et al. 2002). Based on this model, a variable X can therefore 
never be regarded as having causal significance for Y in anything more than a provisional 
sense (Goldthorpe 2001).

The second understanding of causation as consequential manipulation seems to have 
emerged as a reaction to the limitations of causation as robust dependence. Instead of 
“establishing the causes of effects,” Holland (1986, 1988) and Rubin (1974, 1978, 1980) 
are concerned with “establishing the effects of causes.” They make clear that it is more to 
the point to take causes simply as given, and to concentrate on the question of how their 
effects can be measured securely. According to this approach, causes can be only those 
factors that could serve as treatments or interventions in well-designed controlled experi-
ments or quasi-experiments.

However, in the educational sciences, the situation in which causal inferences have to 
be drawn is often complex and complicated. In many situations, randomization is prac-
tically or ethically unacceptable. In addition, strict experimental controls are often hard 
to apply. Thus, well-designed randomized controlled experiments or quasi-experiments 
can be applied only rarely by life-course researchers, and most causal inference must be 
based on nonexperimental observations of social processes.
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2.2.3  NEPS Can Take Advantage of “Natural Experiments”

Of course, a panel design such as NEPS can take advantage of “natural experiments” 
in the educational system. In Germany, responsibility for general and vocational schools 
and universities lies in the hands of the various federal state (Bundesländer) govern-
ments. Thus, policy implementations of reforms in the educational system often vary 
between Bundesländer. For example, if the opportunity for parents to decide about their 
children’s type of school at the end of elementary school has been abolished in some 
Bundesländer, one can observe whether the relationship between parents’ socioeconomic 
position and school choice varies between before versus after this reform and between 
reforming versus nonreforming states (difference-in-difference analysis). Therefore, the 
impact of educational reforms can be studied as a kind of “natural treatment effect,” and 
evidence from different timepoints can serve to improve the evaluation or planning of 
policies that intervene in the process in order to promote beneficial outcomes or prevent 
adverse ones.

2.2.4  Techniques to Approximate Randomized Controlled 
Experiments Using Observational Data

Because observational data are often highly selective, Rubin (1980) and Holland (1986, 
1988) have recommended that social scientists should make the process of unit assi-
gnment itself a prime concern of inquiry in their empirical work. A whole battery of 
statistical techniques has been developed to help to approximate randomized control-
led experiments with observational data (Schneider et al. 2007). These methods include 
fixed-effects models (i.e., the adjustment for fixed, unobserved individual characteristics), 
instrumental variables (i.e., a method to correct for omitted variables bias due to unob-
served characteristics), propensity score matching (an approach in which individuals are 
matched on the basis of their observed aggregate characteristics), and regression discon-
tinuity designs (in which samples and comparisons between groups are restricted to indi-
viduals who fall just above or just below a specific cutoff point and, at the same time, are 
likely to be similar on a set of unobserved variables).

The panel design of NEPS is particularly strong in dealing with the threats of unit 
heterogeneity and temporal instability (Allison 1994; Halaby 2004; Hsiao 1986; Maddala 
1987). Unit heterogeneity means that the units compared are different and, hence, hete-
rogeneous with respect to stable unobserved properties that may confound the attribution 
of effect to the causal variable. Because, in panel studies, the same units are observed at 
different times, many unobserved properties remain stable and, hence, can be ruled out 
as explanations of change in the response variable by so-called “fixed-effects” or “dif-
ference-in-difference” estimators. Temporal instability means that over time, changes in 
unobserved exogenous variables offer alternative explanations for researchers interested 
in assessing how changes in explanatory variables bring about changes in a response 
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variable. Temporal stability that comes with observing different units at the same time 
can be exploited to deal with temporal instability in unobserved influences that threaten 
inferences from longitudinal data. In addition to these unobserved heterogeneity models, 
the effects of time-varying and time-invariant explanatory variables on the time trajectory 
of a response variable can be estimated in growth models (McArdle and Epstein 1987; 
Willet and Sayer 1994). A major attraction of multilevel (Goldstein 1995) and hierar-
chical models (see Snijders and Bosker 1999) is the very flexible estimation of growth 
trajectories that life-course researchers might well find useful.

2.2.5  Causation as Generative Process

A serious issue for the social scientist arises from the insistence of the exponents of the 
causation-as-consequential-manipulation approach that causes must be manipulable (by 
an experimenter or intervener—at least in principle) (e.g., Holland 1986). The idea is 
that once the treatment or intervention is introduced, it will quasi-automatically lead to 
an outcome. The units of analysis in the social sciences—the individuals—are therefore 
assumed to be passive subjects whose behavior is explained only by causal factors, and 
their “objectives, knowledge, reasoning and decisions have no further relevance” (Gold-
thorpe 2001, p. 8). This understanding of causation clearly reduces the testability of 
relevant theories and models in the social sciences. In particular, it does not seem to be 
compatible with the microfoundation of modern sociological theory in which actors are 
considered to have agency, individuals have objectives and knowledge, and, when faced 
with a choice between different courses of action, they make decisions. Thus, the causa-
tion-as-consequential-manipulation approach has a limited bearing for social scientists 
who have moved on conceptually from so-called factor-based to so-called actor-based 
models (Macy 1991; Macy and Willer 2002).

These issues lead us to the third understanding of causation as generative process. 
According to Cox (1990, 1992), one crucial precondition for claiming a causal link is 
for there to be an elaboration of an underlying generative process that exists in time and 
space. A causal association between X and Y must be considered as being produced by 
a process and being created by some (substantive) mechanism. A major shortcoming of 
the approaches of causation as robust dependence and causation as consequential mani-
pulation is that no explicit notion of an underlying generative process is present in these 
models. Thus, causation as generative process seems to be a necessary expansion of 
these two understandings of causation.

According to causation as generative process, it is important to realize that the role 
of time in causal explanations does not just lie in specifying a temporal order in which 
the effect follows the cause in time. It additionally implies that there is a temporal inter-
val between the causal event and the effect event. That is, it takes some finite amount of 
time for the cause to produce a detectable effect. For example, when a student enters a 
new school, it will take some time before any effect at all can be observed on her or his 
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 competence level. This time interval may be very short or very long, but can never be 
zero or infinite (Kelly and McGrath 1988). In some causal relationships, effects occur 
almost instantaneously. In other cases, effects imply lengthy time lags between the cau-
sal event and the appearance of an effect that must be specified and modeled in an appro-
priate causal analysis. In current cross-sectional analyses in educational research, this 
interval between causal and effect events is simply left unconsidered and unspecified. 
Only temporal data allows the researcher to address and model such temporal lags.

In addition to the question regarding the length of the lag between the timing of the 
cause and the beginning of the unfolding of the effect, there might also be different pat-
terns by which the causal effect develops over time. It is rarely the case that the effect 
is time-constant. For example, the development of students’ competencies in a new 
school environment is likely to increase nonlinearly over time. However, if the causal 
effect increases or decreases monotonically or linearly over time, oscillates in cycles, 
or shows any other complicated time-related pattern, then the strength of the observed 
(cross-sectional) effect is dependent on the timing of the observation. That is, if only 
a cross-sectional observation is used, there is a great danger of misspecification. Only 
time-related data allow the identification of time-related effect patterns in educational 
careers and their association with other important life-course conditions (family back-
ground, income, institutional structure of the educational system, school environment, 
peer groups, regional context, health, marital status, etc.).

2.2.6  Studying Educational Processes Within Contexts

Contemporary educational theories in sociology, economics, or psychology emphasize 
individual change and its institutional and historical contexts. Context effects exist at 
different aggregation levels and refer to situations in which changes in the group con-
text themselves influence the dependent variable. Understanding change in educational 
pathways therefore requires not only time-related data at the individual level but also 
time-related context information. This information tells us about the growth and decline 
of personal components under different environmental conditions. Temporal data are 
much better suited than cross-sectional data to identify such influences at different aggre-
gation levels.

Contexts as causal forces are best studied with longitudinal data. Educational research 
has to specify in detail the causal mechanisms that link educational contexts (family, 
peers, community, workplaces, schools, and universities) with educational outcomes over 
the life course (an early example is the classic study by Coleman et al. 1966). In Bron-
fenbrenner’s ecology of human development, it is the individual’s day-to-day routines 
and activities, “the objectives to which he responds or the people with whom he interacts 
on the face-to-face basis” (Bronfenbrenner 1979, p. 7) that have a direct influence on 
her or his development. Few studies have sought to disentangle the simultaneous effects 
of contextual and individual factors with longitudinal data. However,  developmental 
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 outcomes are likely to be a result of the interaction between individuals and their 
environment (Magnusson and Törestad 1992). One can suppose that the impact of the 
context is stronger at the point in time when a particular developing characteristic under-
goes its most rapid development (e.g., Earls and Carlson 1995). As a result of increasing 
agency through childhood and adolescence, it is further likely that individuals become 
generally more active and selective in relation to their learning environments, and the-
refore gradually enhance their potential to influence their own course of educational 
development. The strengths of the impact of context on the individual educational career 
may therefore be dependent on the phase of the life course. More recent developments in 
multilevel statistical methods allow the inclusion of more systematic social observations 
of contexts as well as individual histories of contexts.

Based on cross-sectional analysis, it is sometimes believed that the effects of context 
on educational outcomes are weak in terms of the proportion of variance “explained.” 
However, from a longitudinal point of view, there are several reasons why this inference 
based on cross-sectional evidence could be false (Wikström and Sampson 2003): First, 
cross-sectional variance components are only descriptive statistics that reflect observed 
distributions at a certain point in time rather than a causal effect. Second, what appears 
as an individual characteristic (e.g., competence level) at one point in time may, at least 
partly, be an outcome of earlier context influences (e.g., school type) on the development 
of the particular characteristic. One can argue that the context in which the individual 
grows up is more or less likely to have influenced the development of all individual cha-
racteristics relevant for educational outcomes. It is therefore important to trace not only 
the individual characteristics over time but also the changes in educational contexts. 
Third, in comparison with measures of individual characteristics, context measures are 
generally crude and less well developed. NEPS contributes to improving this situation.

2.2.7  Studying the Effects of Age Versus Stage

Finally, longitudinal studies are able to show whether competence development is related 
more to age or to the respective stage in the educational system; that is, to ask whether 
the competence level of a student is explained by the fact that she or he has a certain age 
(say age 15) or is attending a certain grade (say 9th grade) in school. The relationship 
between age and the stages in the educational system may also change over the educa-
tional career and over historical time. However, cohort effects can be detected in NEPS 
only if successive cohorts are observed over a longer period. For example, cohort effects 
could be derived from the size of a birth cohort of students competing for a place at the 
Gymnasium or in the vocational education and training system, or they may be caused by 
specific educational reforms (the amalgamation of Hauptschule and Realschule). Some 
effects can also impact on all students over a certain period of time. This would be the 
case if the publication of the results of a large-scale student assessment study leads (tem-
porarily) to greater efforts on behalf of students and teachers at all stages of education.
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In summary, given the rising importance of education as a lifelong process embracing 
all life domains, there is a huge demand for panel data and high-quality longitudinal edu-
cational research in Germany. In particular, there is a clear need for both analytical and 
methodological progress in order to understand educational decisions, the role of edu-
cational contexts connected to various pathways and competence development through 
the life course, and how these work together to produce different outcomes. Educatio-
nal participation and processes are embedded in various life-course-specific formal, and 
nonformal/informal learning environments, and they are influenced by specific historical 
times. Available multipurpose panel studies such as, for example, the German Socio-Eco-
nomic Panel Study (SOEP) and the German Family Panel have severe limitations for the 
study of education as an on-going process. In particular, they provide only small numbers 
of observations for specific groups of individuals at various educational branching points, 
they do not measure competence development over the life course, they lack informa-
tion covering the educational decision process, and they provide only a partial cover of 
various educational environments. NEPS as a nationally representative theme-specific 
research instrument makes a big step forward in this direction, because it places educa-
tion over the life course at the center of the panel. It creates a sound scientific evidence 
base with which a broad range of basic and applied questions can be addressed in the 
field of education that also allow us to inform policymaking. In particular, NEPS can 
significantly improve the database for the biennial National Educational Report commis-
sioned jointly by the Standing Conference of the Ministers of Education and Cultural 
Affairs of the Bundesländer in the Federal Republic of Germany (KMK) and the Federal 
Ministry of Education and Research (BMBF).

Finally, key variables are defined and measured in a way that makes it easy to link 
NEPS to other relevant datasets. Examples of such datasets include the educational data-
bases of the Official Statistical Office, process-produced employment data of the Federal 
Employment Agency, the Socio-Economic Panel Study (SOEP), or the various natio-
nal and international assessment studies such as the Third International Mathematics 
and Science Study (TIMSS), the Progress in International Literacy Study (PIRLS), the 
Programme for International Student Assessment (PISA), the Programme for the Inter-
national Assessment of Adult Competencies (PIAAC), or the Adult Literacy and Life-
skills Survey (ALL). Harmonization of measurements is also sought with regard to the 
models of student competencies as specified in the national educational standards develo-
ped by the Institute for Development of Quality in the Training System (IQB) in Berlin.

2.3  Conclusion

NEPS takes a life-course perspective and refers to the five principles formulated by Glen 
H. Elder et al. (2004). With its specially developed longitudinal design (see Chap. 1, this 
volume), NEPS is able to describe individual growth and development from birth to reti-
rement on a very detailed level, thereby providing a huge research potential for scientists 
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working in the different disciplines with an interest in education as a lifelong process. 
We have now come a long way from the traditional approach, and we are beginning to 
see that NEPS is able to make its own considerable contribution to the methodological 
and theoretical debate about educational processes and competence development over 
the life course.
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Abstract
The German National Educational Panel Study (NEPS) was set up to provide an 
empirical basis for longitudinal analyses of individuals’ educational careers and com-
petencies and how they unfold over the life course in relation to family, formal edu-
cational institutions, and private life. Educational developments and decisions over 
the life span are being tracked in six starting cohorts as a foundation for character-
izing and analyzing educational processes. These six starting cohorts include new-
borns, Kindergarten children, secondary school children (5th and 9th grade), first-year 
undergraduate students, and adults. Because access to the target population in  several 
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starting cohorts was gained via educational institutions such as Kindergartens and 
schools, multistage sampling approaches were implemented that reflect the clustered 
structure of the target populations. Samples in individual contexts, such as those in 
the adult and newborn cohorts, were established via register-based stratified cluster 
approaches. This chapter briefly reviews the designs of the implemented sampling 
strategies for each established starting cohort and provides information on the levels 
of attrition in the panel development.

Keywords
Panel study · Multistage sampling · Explicit and implicit stratification · Nonresponse

3.1  Introduction

To provide an empirical basis for the paradigms and theories discussed in a multidiscipli-
nary context within educational and life-course research, the National Educational Panel 
Study (NEPS) established six starting cohorts of newborns, Kindergarten children, sec-
ondary school children (5th and 9th grade), students, and adults to implement the multico-
hort sequence design (see Chap. 1, this volume). Whereas the starting cohorts of children 
in Kindergartens, children in secondary schools, and students at universities cover impor-
tant episodes in the German educational system, the sample of newborns allows us to 
analyze educational developments before entering formal educational institutions. The 
implementation of the multicohort sequence approach designed to span all important epi-
sodes in educational life was then completed with a sample of adults who had already 
left the formal educational institutions. These six cohort samples were designed to ensure 
that every individual in the corresponding target population had a chance to be part of 
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the study. The surveying of the six cohorts started in periods allowing for investigation 
and recording of important educational transitions and decisions from the very beginning 
of the panel study. In detail, these educational decisions and transitions were as follows: 
entering Kindergarten, enrollment in elementary school, transition to secondary schools 
and vocational tracks, and transition to higher tertiary education. Because individual com-
petence tests conducted in all studies are costly and time-consuming, samples were based 
as far as possible on clusters of individuals. It is easier and more cost-efficient to con-
duct competence tests in larger organizational units such as Kindergarten groups or school 
classes. In addition, such clusters also allow for multilevel analyses of educational pro-
cesses. Thus, whenever possible, an institutionally based random sample using clusters of 
Kindergartens, schools, or fields of study at universities was preferred. Hence, the cohorts 
starting in the institutional context of Kindergartens, schools, and universities were based 
on a multistage sampling approach using as primary sampling units the Kindergarten, the 
school, or the field of study. Since the initial survey, all respondents have been followed 
up as far as possible in their institutional contexts. Participants leaving the institutional 
contexts prevailing at the beginning of the panel study are being followed up individually 
or in their new institutional contexts. Examples are children entering elementary school 
earlier or later than average school enrollment, students repeating a grade, or students 
changing their school type during the lower secondary level. Whereas all participants are 
being surveyed on a yearly basis, testing is conducted typically at larger intervals only. 
However, from a sampling and longitudinal weighting perspective, individuals remain 
related to their starting cohorts and samples. To trace the later educational experiences and 
careers of persons who have either not yet entered or already left the educational system, 
sampling of individuals is register-based. Since the start of the NEPS, the six panel cohort 
samples have developed and educational transitions have occurred. The corresponding 
development of the starting cohorts will be discussed and highlighted here by analyzing 
panel attrition with discrete time event history models.

The chapter proceeds as follows: Sect. 3.2 provides detailed definitions of the pop-
ulations and intended sample sizes underlying the samples. Section 3.3 presents some 
methodological background on the sampling strategies applied including their theoretical 
properties. Detailed information on the implemented schemes for the main and the addi-
tional samples is discussed in Sect. 3.4. Information on the development of panel cohorts 
is provided in Sect. 3.5 and conclusions are given in Sect. 3.6.

3.2  Definitions of Target Populations and the Actual Initial 
Sample Sizes

3.2.1  NEPS Starting Cohort 1 (Newborns)

The target population of NEPS Starting Cohort 1 covers all children born in Ger-
many between January and June 2012. Panel participants are being tested individually 
and interviews are conducted with their mothers. Within the first wave, 3,481 six- to 
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 eight-month-old children and their mothers participated, of whom 3,431 provided con-
sent to carry on participating in the panel.

3.2.2  NEPS Starting Cohort 2 (Kindergarten and Elementary 
School Children)

Target persons are children at about the age of 4 years attending German Kindergartens 
in the 2010/2011 school year who were expected to begin schooling in the 2012/2013 
school year. Because the time period covered by school years varies across federal states 
with the beginning of the school year ranging from August to September, the age of the 
surveyed children differed across federal states. Furthermore, Kindergartens are defined 
as institutions in which children are taken care of for the whole day or a part of it. In 
these institutions, children are being cared for and educated on a regular basis by full- or 
part-time working staff with an operating license according to §45, Volume VIII of the 
German Social Code Book or an equivalent license. Special needs day care centers are 
not considered. Kindergartens are funded by public, nongovernmental, or private bodies. 
Note that children receiving day care as regularized by §43, Volume VIII of the German 
Social Code Book (Tagesmütter) are excluded. Overall, panel consent was provided by 
3,007 children and their parents before the first survey. The elementary school children 
population was defined as all children attending 1st grade in state-approved or officially 
recognized elementary schools in Germany in the 2012/2013 school year. Panel consent 
was provided by 6,342 children and their parents.

3.2.3  NEPS Starting Cohorts 3 and 4 (Secondary School Children—
5th and 9th Grade)

Target persons for these starting cohorts are all children in Germany attending second-
ary school in 5th or 9th grade in the 2010/2011 school year. Access to these populations 
was gained via the corresponding institutions. The set of secondary schools included all 
officially recognized and state-approved educational institutions in Germany providing 
schooling for 5th or 9th grade students. Overall, 6,112 children provided panel consent 
in Starting Cohort 3 and 5,778 participated in the first survey wave. A total of 16,425 
children provided panel consent in Starting Cohort 4 and 16,106 participated in the first 
survey wave. The number of 9th-grade students was higher to make it sufficiently large 
to follow up students switching to a vocational track after 9th grade with large enough 
sample sizes to allow precise empirical analyses. The survey of children is being com-
plemented by parental interviews and information provided by teachers and principals. 
Within these two starting cohorts, an oversampling of special needs children was also 
incorporated (for details, see Aßmann et al. 2011).
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3.2.4  NEPS Starting Cohort 5 (First-Year Undergraduate Students)

The population of first-year students is all students (German and non-German) enrolled 
for the first time in officially recognized and state-approved institutions of higher edu-
cation in Germany aiming toward a bachelor’s degree, a state examination (Staatsexa-
men) in medicine, law studies, pharmacy and teaching, or a diploma or master’s degree 
in Catholic or Evangelical theology in the 2010/2011 academic year. A special focus was 
on students with a nontraditional admission certificate (see for more details, Chap. 16, 
this volume). Students attending universities, universities of technology, or universities 
of applied sciences run by federal ministries or federal states for members of their public 
services were excluded. Within the first survey wave, 17,910 students participated in the 
first telephone interview that established the panel cohort.

3.2.5  NEPS Starting Cohort 6 (Adults)

The target population consists of all people living in private households in Germany 
belonging to the birth cohorts from 1944 to 1986. Access to this target population was 
gained via three channels. The first channel was the sample of the survey “Arbeiten 
und Lernen im Wandel” (ALWA) conducted by the Institute for Employment Research 
(IAB) in 2009 (see Antoni et al. 2010). This survey covers the birth cohorts ranging from 
1955 to 1986. In the first NEPS survey wave of the adult cohort, this core sample was 
refreshed and an additional (augmentation) sample was drawn for the early births cohorts 
of 1944 to 1954. In summary, 11,649 adults were surveyed in first NEPS survey. Starting 
Cohort 6 was augmented by a refreshment sample in 2013/14 providing a further 5,208 
participants.

3.3  Methodological Background

3.3.1  Stratified Multistage Sampling Based on Explicit and Implicit 
Stratification

Probability sampling is an essential prerequisite for conducting educational surveys. A 
sampling design with sample size n is called simple random sampling if every combi-
nation of n units from the population is equally likely to be chosen. In most cases, it is 
neither possible nor desirable to draw a simple random sample. Because the main goal 
of any survey is to gain estimates that are as precise as possible, sampling designs that 
differ from simple random sampling might increase their precision. On the other hand, 
simple random sampling might be infeasible when no sampling frame including all 
population units is available. In the context of sampling school children, simple random 
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sampling is unfeasible, because no listing of all school children is available, and it is also 
undesirable, because other designs (e.g., stratified sampling) are more efficient.

Stratified sampling means that the target population is partitioned into subpopulations 
(called strata), and then samples are drawn independently from each stratum. There are 
several possible strategies for allocating the total sample size to the different strata. If the 
sample sizes are proportional to the population sizes within each stratum, this is called 
proportional allocation and results in equal sampling rates across strata (and usually in 
more precise estimates for characteristics of the whole population). Because the preci-
sion of estimates for subpopulations depends mainly on the sample size within these sub-
populations, varying sampling rates across strata might be a reasonable way to increase 
the precision of estimates for special groups (using higher sampling rates among certain 
strata is called oversampling). Thus, stratified sampling has two main advantages: It gen-
erally leads to more precise estimates of the whole population, and it allows the use of 
different sampling rates in different strata to control the precision of subgroup estimates.

In cluster sampling, a sample (possibly stratified) is drawn in such a way that clusters 
of units are selected at once. In one-stage cluster sampling, every unit in each selected 
cluster is surveyed. Usually, however, only a sample of units within each selected clus-
ter will be drawn; this is called two-stage sampling or (if subclusters are drawn within 
the first-stage clusters) multistage sampling. Cluster sampling is likely to reduce the 
precision of estimates compared to simple random sampling (with equal sample size), 
because units within clusters tend to be more similar than units in different clusters. 
This is often outweighed, however, by the advantages of cluster sampling: First, in some 
applications, lists of clusters are the only available sampling frame (for surveys of school 
children, lists of schools are available, but complete lists of all children are not). Second, 
cluster sampling is usually much cheaper than individual-based sampling (e.g., testing 
children within the same school can be done more quickly and more cheaply than testing 
the same number of children in different schools). Third, cluster sampling is appropriate 
to measure context effects. For all three reasons, NEPS uses multistage cluster sampling 
when applicable.

Stratification and cluster sampling may be combined, resulting in stratified multistage 
cluster samples. Within each stratum, units or clusters might be sampled with designs 
that differ from simple random sampling. Often, the sampling frame is ordered by some 
variables, and then a systematic sample is drawn. The precision of the resulting estimates 
is similar to the results of stratification with proportional allocation, and therefore this 
procedure is called implicit stratification in contrast to explicit stratification as described 
above (implicit stratification is usually done within explicit strata).

Unbiased estimation of population characteristics based on a sample is possible only 
if every unit in the target population has a nonzero probability of being part of the sam-
ple (these probabilities are called inclusion probabilities). The inclusion probabilities 
depend on the way the sample is selected. In simple random sampling and also in sys-
tematic sampling, every unit in the sample has the same inclusion probability; the same 
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is true for stratified simple random sampling with proportional allocation of sample size. 
Differential sampling rates among strata result in unequal inclusion probabilities. In mul-
tistage cluster sampling, first-stage clusters are often selected with inclusion probabili-
ties that are proportional to some measure of cluster size; this is called pps (“probability 
proportional to size”) sampling. For a thorough treatment of the theory and the pros and 
cons of different sampling designs, see, for example, Cochran (1977), Lohr (2009), or 
Särndal et al. (2003).

The use of stratified multistage approaches with pps sampling is common for edu-
cational surveys given the nested and hierarchical structure of educational systems. For 
example, within the Trends in International Mathematics and Science Study (TIMSS), 
schools were drawn with a probability proportional to student enrollment at the first 
stage. At the second stage, classes (as clusters of students) were then selected with equal 
probability (see Joncas 2008). For the Programme of International Student Assessment 
(PISA), schools were drawn by pps sampling with the measure of size being related to 
the number of target students in each school (OECD 2009). The National Educational 
Longitudinal Survey of 1988 (NELS:88) applied a two-stage design with schools at the 
first stage and students within schools at the second stage. The inclusion probabilities for 
the first stage units were proportional to their estimated 8th-grade enrollment, and stu-
dents were selected with equal probabilities in the second stage (Thurgood et al. 2003). 
A further example is the IQB-Bildungstrend analyzing competencies of 4th graders (see 
Rjosk et al. 2017). Based on an explicit stratification according to school type and fed-
eral state, schools were sampled with probabilities proportional to competence variation 
at the stratum level observed in former surveys. Typically, all of these studies use explicit 
stratification; the TIMSS and PISA studies also adopted implicit stratification.

Regardless of the chosen sampling design (given positive inclusion probabilities for 
every population unit), the Horvitz–Thompson estimator calculates an unbiased estimate 
for the population total tY of any variable Y, using the sample values y1, . . . , yn:

πi is the inclusion probability of sample unit i (in multistage samples, πi is the prod-
uct of the (conditional) inclusion probabilities at each stage); the inverse of πi is called 
the sampling or design weight wi of unit i (the intuition behind this is that sample unit i 
“represents” wi elements of the population). Thus, the estimate for the population total 
is the sum of the sample values weighted by the sampling weights. Using the sampling 
weights, estimates for other population characteristics (e.g., means, quantiles, correla-
tions) may be constructed as well. There are also more advanced estimators taking non-
response into account or incorporating auxiliary information (see, e.g., Särndal et al. 
2003). It is also important to note that the variance of the Horvitz–Thompson estimator 
(and thus the precision of the estimates) depends not only on πi but also on the specific 
sampling design.

t̂Y ,HT =
∑n

i=1

yi

πi

∑n

i=1
wiyi;



42 C. Aßmann et al.

3.3.2  Indirect Sampling

In general, sampling designs as described in the previous section are based on a complete 
list (sampling frame) of all units (or clusters of units) representing the target population. 
For different reasons, it may be the case that a sampling frame is not available, thus hin-
dering a direct application of established sampling strategies. In this situation, Lavallée 
(2007) suggests using a different approach called indirect sampling. In NEPS, indirect 
sampling was used when constructing the Kindergarten sample.

Suppose there exists a population UA with an available sampling frame, and this popu-
lation is somehow “linked” to the target population UB. A natural idea is then to draw a 
sample sA from population UA and subsequently choose all elements from UB that are 
linked to elements in sA and define them as the sample sB from UB. Although the calcula-
tion of inclusion probabilities for units in sB is usually difficult or unfeasible under this 
setting, it is nevertheless possible to construct an unbiased estimator for population totals 
of UB.

To formally describe the connection between the two populations, let θab ≥ 0 repre-
sent the link between α ∈ A and b ∈ B (if θab = 0, no link exists between α and b). In our 
application, UB is the population of Kindergartens, UA is the population of elementary 
schools, and θab may be defined as the number of children moving from Kindergarten b 
to elementary school α in some reference year. In general, how best to define the links 
θab depends on the application at hand.

For every b ∈ B, let θ+b :=
∑

a∈UA
θab be the sum of all links from UA to b. We 

assume that θ+b > 0 for all b ∈ B, that is, there exists a link to every b ∈ B; otherwise 
unbiased estimation for UB is impossible.

The key observation is that the total of any variable Y in population UB might be writ-
ten as follows: 

with ỹa :=
∑

b∈UB

θab
θ+b

yb.

Thus, the total of some variable Y in population UB can be written as the total of the 
corresponding variable Ỹ  in population UA. Because inclusion probabilities for sA are 
known, the Horvitz–Thompson estimator may be used for an unbiased estimation t

Ỹ
 and 

thus also tY The (unbiased) indirect sampling estimator for the total of Y in UB is defined 
as

ty =
�

b∈UB

yb =
�

b∈B









yb ·
�

a∈UA

θab

θ+b

� �� �

=1









=
�

a∈UA

�

b∈UB

θab

θ+b

yb =
�

a∈UA
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ỹa

πa

=
∑

a∈sA

∑

b∈UB

θab

θ+b

yb

πa

=
∑

b∈sB

wbsyb



433 Sampling Designs of the National Educational Panel Study …

with weights wbs =
∑

a∈sA

θab
πa·θ+b

 for b ∈ SB These weights are sample-dependent, and, 
in general, they differ from the inverse inclusion probabilities (although they are equal in 
expectation).

If the elements of UB are actually clusters of individuals, all units within cluster b get 
the same sampling weight wbs. In this case, it is also possible to add another subsam-
pling stage within the clusters in sb and then change the sampling weights accordingly 
(two-stage indirect sampling; see Lavallée 2007 for details). Indirect sampling has been 
applied in different surveys such as the Survey of Labour and Income Dynamics (SLID) 
and the Project to Improve Provincial Economic Statistic (PIPES)—both conducted by 
Statistics Canada. However, NEPS is the first application of indirect sampling techniques 
in the context of educational surveys (for further details, see Kiesl 2010; Steinhauer et al. 
2015).

3.4  Sampling Strategies

3.4.1  Starting Cohort 1: Newborns

The sampling of newborns was conducted as a stratified cluster sampling. Clusters were 
defined as municipalities in which sampling was stratified according to regional classi-
fication criteria such as federal states and counties. Sampled municipalities were then 
asked to provide the register-based address information on the defined target population.

3.4.2  Starting Cohort 2: Kindergarten and Elementary School 
Children

The sampling of Kindergarten and elementary school children was designed to provide 
random samples for each of the two underlying populations. Surveying of elementary 
school children started in 2012 when most of the sampled Kindergarten children moved 
to elementary schools. The design of the two samples was therefore coordinated in such 
a way that parts of the Kindergarten sample would show up in the elementary school 
sample. The idea behind such an overlap yielding institutional context information for 
school children already surveyed in Kindergartens was to extend the range of research 
questions that can be addressed in longitudinal analyses.

Because Kindergartens and elementary schools are connected in that children trans-
fer from one to the other, an indirect sampling approach using this link information was 
defined when establishing both samples. The first stage for establishing a sample of Kin-
dergarten children simultaneously also provided a sample of schools allowing access 
to elementary school children. Given that the survey of Kindergarten children started 
2 years earlier, the elementary school children sample increased the total number of 
available cases of the then approximately 6-year-old Kindergarten children. The measure 
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of size for pps sampling of elementary schools was defined as the number of children 
attending 1st grade based on the available frame information referring to the 2008/2009 
school year. Furthermore, sampling was based on an implicit stratification of schools 
according to federal states, regional classification, and organizing institution. All children 
attending 1st grade in the sampled schools were surveyed. Because schools facilitate to 
gain access to Kindergartens via indirect sampling, the defined measure of size increased 
the probability that each school would be linked to at least one Kindergarten, thus pro-
viding access to the population of Kindergarten children.

Based on the sample of elementary schools as the first sampling stage of the imple-
mented indirect sampling approach for surveying Kindergarten children, the second 
stage was administered as follows: Sampled schools were asked to list all Kindergarten 
institutions from which children had entered these schools in the 2009/2010 school year. 
From these lists of Kindergartens, Kindergarten sampling was performed proportional to 
the number of transferring children. Based on a small-scale simulation study using data 
on Bavarian Kindergartens, proportional sampling was chosen in order to enlarge the rate 
of children surveyed in the context of Kindergartens and schools, thereby extending the 
range of possibilities for longitudinal analyses. Note that this procedure provides access 
only to the population of Kindergarten children in institutions already established in 
2009/2010. Given the selection probabilities for schools at the first stage and Kindergar-
tens at the second stage, the resulting indirect sampling weights were then additionally 
based on the number of children transferring from Kindergartens to elementary schools 
and the total number of children per Kindergarten entering schools in the 2009/2010 
school year. Overall, the sampling approach provided an overlap of 557 children.

3.4.3  Starting Cohorts 3 and 4: 5th- and 9th-Grade Secondary 
School Children

Sampling children within an institutional context provides important information on the 
institutional background, thereby increasing the range of questions that can be analyzed 
with the survey. Furthermore, as an important aspect for a longitudinal survey, tracking 
of children is easier and also reduces administrative survey costs.

The large variety of federal-state-specific school systems is a challenge for sampling 
5th- and 9th-grade children. Because educational policy is the responsibility of each sin-
gle federal state, many different school types engaging in different transitions between 
elementary and secondary schooling institutions make up the set of institutions providing 
access to the target population. For the purpose of sampling, the population of schools 
was therefore stratified by school type. Based on the available frame information on 
the 2009/2010 school year, a total of six school type strata were defined. The first stra-
tum comprised all Gymnasia; the second stratum, all Hauptschulen; the third stratum, 
all Realschulen; the fourth, all Gesamtschulen; and the fifth, included all schools offer-
ing all tracks of secondary education except the academic track (Schulen mit  mehreren 
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Bildungsgängen). Finally, the sixth explicit stratum comprised all schools providing 
schooling to 5th-grade but not to 9th-grade students. In addition to explicit stratifica-
tion according to school types, an implicit stratification based on the same variables as 
for sampling elementary schools (i.e., federal states, regional classification, and organ-
izing institution) was adapted for sampling secondary schools. The definition of these 
six explicit strata made it possible to cover two important aspects: The first related to 
establishing the sample of 9th-grade children as the starting point for a longitudinal sur-
vey of young adults entering vocational tracks within the next years. To ensure sufficient 
sample sizes for statistical analyses within this heterogeneous population stemming to a 
large extent from Hauptschulen and Gesamtschulen, an oversampling of children attend-
ing these school types was incorporated. The second aspect covered by the explicit strati-
fication was the possibility of reaching the 5th- and 9th-grade population via the same set 
of schools, thereby reducing administrative survey costs for schools by establishing the 
access point to the longitudinal study of the population of 5th-grade children, but also 
representing all children attending 5th-grade classes in Germany. Given the first-stage 
sample of schools, at the second stage, two school classes within each school were sam-
pled when at least three classes were present; otherwise, all classes were surveyed.

A measure of size for sampling schools was defined that yields a variation in design 
weights within strata that was as low as possible. Given the sampling of two classes 
within schools, a reasonable measure of size for sampling schools is proportional to 

Nclasses, i

min(Nclasses,i ; 2)
, resulting, in combination with a simple random sampling of (at most) two 

classes within schools, in roughly equal design weights within each stratum. Unfortu-
nately, some variance of the weights cannot be avoided completely. Because sampling of 
schools is based on a frame provided by the statistical offices of the federal states based 
on information available in the 2008/2009 school year, the current situation in schools 
was not mirrored to a full extent in the available school information. Hence, for some 
selected schools, the number of classes listed for the 7th grade differed from the number 
of 9th-grade classes actually surveyed in the 2010/2011 school year due to fluctuations in 
student enrollment. Using available frame information within a simulation study on the 
development of the number of classes referring to a particular schooling cohort, a meas-
ure of size proportional to the number of classes in the 7th grade in the 2008/2009 school 
year showed substantially less variation in design weights than alternative measures of 
size based on other characteristics such as average class size. Moreover, currently imple-
mented school reforms that often cause a change in the school type are not fully reflected 
within the available school frame. Given a change of school type occurs for a sampled 
school, but classes in 5th or 9th grade are still available, participation of the school in the 
survey is continued.

A further issue was how to handle institutional refusals to participate within the sur-
vey. Schools might have refused to participate in order to avoid a further workload aris-
ing from participating in other studies. Because the resulting sample size reduction on 
the level of students should be compensated in order to ensure sample sizes large enough 
to analyze subpopulation differences, replacement schools were defined in advance 
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according to a matching rule. The matching rule defined replacement schools as schools 
from the same explicit and similar implicit stratum as the original school. Although 
the use of replacement schools did not eliminate the risk of bias due to nonresponse, 
employing implicit and explicit stratification increased the chances that any school’s 
replacement would have similar characteristics.

3.4.4  Starting Cohort 5: First-Year Undergraduate Students

Sampling first-year undergraduate students with ordinary admission certificates is 
achieved via a stratified cluster sampling approach. Note that as well as surveying these 
students, the intention was also to use postal recruitment to survey all first-year students 
with a nontraditional admission certificate (for details, see Chap. 16, this volume). For 
sampling purposes, a cluster was defined as a field of study to be attended at a higher 
educational institution. Within each cluster, all students were to be surveyed. To achieve 
high response rates, all sampled students were approached using two different contact 
modes: first, they were all contacted by mail. Second, field workers attended central first-
year courses to ask for participation. In a pilot study, this twofold recruitment process 
yielded both higher participation rates and a higher panel attendance. The student cohort 
was set up to incorporate an oversampling of students attending teaching tracks and stu-
dents attending private higher educational institutions (i.e., private universities and pri-
vate universities of applied sciences). This objective was addressed by setting up a first 
stratification level that grouped clusters according to their educational institutions. This 
first stratification level defined four strata: Stratum h1 comprised the clusters linked to 
teaching tracks; Stratum h2, all fields of study to be attended via public universities; stra-
tum h3 all fields of study offered via public universities of applied sciences; and stratum 
h3, all study tracks offered by private universities or private universities of applied sci-
ences. This level of stratification allowed an oversampling of students in teaching tracks 
and attending private higher educational institutions using different sampling rates of 
clusters in the various strata.

However, given the heterogeneous distribution of students across the officially listed 
fields of study, sampling within the defined strata would have resulted in a large variation 
in the range of fields of study within the sample. Hence, a further level of stratification 
was introduced that defined strata by groups of related fields of study. This stratifica-
tion was accompanied by an exclusion of clusters with less than 30 enrolled students in 
2008/2009. In summary, the 60 officially listed fields of study were grouped into several 
study groups per first-stage stratum. Hence, Strata s1 to s3 grouped fields of study in Stra-
tum h1; Strata s4 to s19, in first-stage Stratum h2; Strata s20, . . . , s26, in Stratum h3; and s27 
to s29, in Stratum h4. To reproduce the distribution of students across the fields of study 
and ensure homogeneous inclusion probabilities within Strata h1 to h4, an appropriate 
allocation of the number of clusters to be drawn within each stratum was specified.
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This allocation was also necessary to incorporate the planned oversampling. In par-
ticular the number of clusters chi sampled within Stratum hi was calculated according to

by dividing planned sample Phi Stratum hi by average cluster size measured in terms of 
the number of first-year students Nk in 2008/2009 for each cluster. This resulted in 54 
clusters to be sampled for Stratum h1 and 73 clusters for Stratum h4. For Strata h2 and h3, 
in which no oversampling was adopted, a total of n23 = 348 clusters to be sampled were 
found to be sufficient to generate the planned gross sample sizes with clusters being allo-
cated proportionally to the number of overall clusters in both strata resulting in 203 clus-
ters to be sampled in Stratum h2 and 145 clusters in Stratum h3. For each of the substrata, 
the number of clusters to be sampled from strata hi, i = 1, . . . , 4 was allocated according 
to

in which KSj denotes the number of clusters in Stratum sj and Khj the number of clusters 
in first-stage Stratum hj.

The following strategy was defined to handle institutional nonparticipation. Because 
the refusal of a university to participate would lead to the loss of the fields of study sam-
pled at that specific university, only institutions were eligible for replacement that would 
make it possible to maintain the original sample composition with regard to the sampled 
departments and fields of study. For every combination of sampled fields of study at a 
particular higher educational institution, all institutions offering the same combination 
of fields of study within the frame were listed irrespective of whether the institutions 
had already been sampled or not. Institutions not sampled were given preferential con-
sideration in the choice of replacement colleges. Given that multiple possible replace-
ment institutions offer the combination of fields of study to be replaced, the replacement 
institution was defined as the one with the smallest difference in numbers of enrolled 
students compared to the nonparticipating institution.

3.4.5  Starting Cohort 6: Adults

Given the three channels (ALWA, refreshment, augmentation) providing access to the 
defined target population, a stratified two-stage cluster sampling approach was imple-
mented for each sample connected to a particular channel. The 12,429 German munici-
palities existing in 2008 were defined as primary sampling units. Stratification according 
to federal states and a classification of urbanization (BIK scale) were incorporated. 

chi =
Phi

1
Khi

∑ Khj

k=1
Nk

csj = chj
Ksj

Khj

,
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 Sampling of primary sampling units was achieved via sampling of artificial units called 
sample points. Sample points were defined as regional entities in which the same number 
of target persons were gathered, with one or more sample points being assigned to each 
municipality depending on its size. This made it possible to draw multiples of these sam-
pling points from single municipalities. This procedure clusters multiple sample points 
at the level of municipalities. The number of sample points as artificial primary sampling 
units to be sampled within each explicit stratum was allocated proportional to the num-
ber of target persons. Sampling of persons as secondary sampling units was performed 
via systematic sampling.

3.5  Panel Development

The development of the six NEPS starting cohorts is detailed in Zinn et al. (2018). This 
part of the chapter summarizes the progress in the six panel cohorts by reporting the 
number of participants per wave. Furthermore, it briefly presents findings on panel attri-
tion. Details on the initial nonresponse processes occurring when the panel cohorts in the 
institutional contexts were set up can be found in Steinhauer et al. (2015). With regard 
to the individual contexts, more details on initial nonresponse can be found in Würbach 
(2017) and Würbach et al. (2016) for Starting Cohort 1; Zinn et al. (2017) for Starting 
Cohort 5; and Hammon et al. (2016) for Starting Cohort 6. Further details on wave-spe-
cific analyses are documented in the corresponding technical reports accompanying the 
Scientific Use Files (SUFs) (see www.neps-data.de and Chap. 19, this volume).

3.5.1  Starting Cohort 1: Newborns

The initial number of panel participants in NEPS Starting Cohort 1 (SC1) dropped from 
3,431 to 3,281 at the beginning of Wave 3; and to 3,143 at the beginning of Wave 4. 
However, the participation rate has been consistently high with 2,862 valid interviews 
(83.4%) in Wave 2, 2,609 valid interviews (79.5%) in Wave 3, and 2,478 valid interviews 
(78.8%) in Wave 4. The number of temporary dropouts has remained reasonably stable 
across panel waves. The number of final dropouts rose steeply between Waves 4 and 5. 
Due to continuous nonparticipation over a period of 2 years, 143 of the 541 temporary 
dropouts in Wave 4 were regarded as attrition from the panel survey. For a more detailed 
presentation of the panel progress, see Zinn et al. (2018).

Table 9 in Zinn et al. (2018) reports the results from analyzing panel attrition in SC1. 
Figures are for all targets that are still part of the panel in relation to the panel sample 
at the start for all waves on which data have been published so far in SUFs (Waves 1 
to 4). As can be seen, the propensity to drop out from the panel sample is influenced 
by the characteristics of the participating parent. These characteristics are: educational 
attainment, employment status, migration background, and marital status. Unemployed 

http://www.neps-data.de
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parents as well as parents with a migration background exhibit a significantly increased 
propensity to drop out from the panel compared to those who are employed or have no 
migration background. However, parents with a higher educational level have a remark-
ably lower propensity to become a final dropout. It must be noted, however, that miss-
ing information on marital status is also strongly associated with attrition. Wave-specific 
analyses can be found in Würbach et al. (2016) and the technical reports complementing 
the corresponding SUF (e.g., for the current SUF, Würbach 2017).

3.5.2  Starting Cohort 2: Kindergarten and Elementary School 
Children

At the beginning of Wave 2, NEPS Starting Cohort 2 (SC2) had 2,996 panel participants 
left (from 3,007 at the start). However, due to the augmentation sample of 1st-grade stu-
dents, the panel cohort increased to 9,337 before Wave 3. Attrition from the panel was 
quite small up to Wave 6, with 9,331 Kindergarten children still in the panel in Wave 4; 
9,282, in Wave 5; and 9,044, in Wave 6. The attrition rate peaked clearly after Wave 6. 
This could be attributed partially to the summation of parent withdrawals in previous 
studies. Until Wave 6, the affected target persons could be surveyed and tested despite 
any parental withdrawal. However, in Wave 7, all school children transitioned to the indi-
vidual field, and surveying had to continue in the family home, which was inconceiv-
able for children with parent withdrawal. For this reason, 526 target persons had to be 
dropped from the panel sample. In SC2, the participation rate is also quite high although 
decreasing slightly: 98.1% in Waves 1 and 2, 97.3% in Wave 3, 96.1% in Wave 4, 94.1% 
in Wave 5, and 81.8% in Wave 6 (corresponding to 2,949, 2,727, 6,733, 6,340, 5,799, 
and 6,943 valid interviews respectively). The peaks in temporary and final dropouts 
within Wave 6 apply to a large extent to the subsample of Kindergarten children who 
were not surveyed and tested again until Wave 6 because they had transitioned to an ele-
mentary school that was not being tracked institutionally. These students are now part of 
the individual field. Zinn et al. (2018) provides a more detailed presentation of the panel 
progress.

The figures in Table 10 in Zinn et al. (2018) on panel attrition in SC2 refer to the 
panel sample at the start across all six waves observed so far, but separately for each of 
the three subsamples—that is, Waves 3 to 6 for the augmentation subsample of 1st-grade 
students. The educational attainment of the responding parent significantly influences the 
propensity for further participation in the panel. Children whose responding parent has 
a higher level of education showed a remarkably lower propensity to be a final dropout. 
This holds for all three subsamples. In the panel sample of the augmentation subsample 
in Grade 1, respondents from Western Germany have a significantly higher propensity 
to drop out from the panel compared to those from Eastern Germany including Berlin. 
Positive effects on panel willingness can be observed for children from public schools as 
well as for school children with parents having no migration background. In the subsam-
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ple of Kindergarten children being surveyed in the institutional context, the propensity 
to drop out from the panel sample decreased significantly for targets living in semiur-
ban areas opposed to those living in rural areas. Wave-specific analyses can be found 
in Steinhauer et al. (2016a) and the technical reports complementing the corresponding 
SUF (e.g., for the current SUF, see Würbach 2018).

3.5.3  Starting Cohort 3: 5th Grade Secondary School Children

Starting Cohort 3 (SC3) commenced in the 2010/2011 school year with 6,112 students 
providing panel consent. In Wave 2, there were still 6,099 students in the panel with only 
13 refusing further cooperation. In the 2012/2013 school year, when students were sur-
veyed in 7th grade, an additional sample of 2,205 students augmented the SC3 panel 
so that it contained 8,295 students in Wave 3. After that, the size of the panel cohort 
dropped to 8,256 students in Wave 4, 7,643 in Wave 5, and 7,403 in Wave 7. Up to now, 
seven waves have been conducted on the SC3 panel and the cohort for the next wave, 
Wave 8, consists of 7,254 students. The majority of students who dropped out of the 
panel are students from special educational needs school, who were not surveyed after 
grade 8 (wave 4). In the first wave, 5,778 students participated, yielding a participation 
rate of almost 95%. Over the seven panel waves conducted so far, the participation rate 
has decreased from 90.8% (5,537) in Wave 2 to 88.2% (7,277) in Wave 3, 81.4% (6,718) 
in Wave 4, 75.6% (5,778) in Wave 5, and 75.5% (5,586) in Wave 6. It then slightly 
increased again to 77.6% (5,491) in Wave 7. For a more detailed presentation of panel 
progress, see Zinn et al. (2018).

Looking at panel attrition, students from the original sample with good and medium 
mathematical competencies had a lower propensity to drop out of the panel, compared 
to those with poor mathematical competencies. Further, students in the original sample 
from western Germany had a higher propensity to drop out of the sample than those 
from the eastern part of Germany. Finally, students from the original sample, who had 
left elementary schools or school-type-independent orientation stages after 6th grade 
were more likely to drop out of the panel compared to students who did not leave their 
schools.

Students from the augmentation sample in 7th grade were more likely to drop out 
of the panel when living in western compared to eastern Germany. Like students in the 
original sample, good or medium competencies in mathematics led to a lower propen-
sity to drop out of the sample than poor competencies in mathematics. Finally, students, 
whose parents have a higher educational background had a lower probability to drop out 
of the panel compared to students whose parents have a lower educational background. 
The wave-specific analyses can be found in Steinhauer and Zinn (2016a) and in the tech-
nical reports accompanying the corresponding SUF.
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3.5.4  Starting Cohort 4: 9th Grade Secondary School Children

Starting Cohort 4 (SC4) commenced in the 2010/2011 school year with 16,425 students 
providing panel consent. Over the course of the panel, the size of the cohort dropped 
to 16,356 students in Wave 3, 16,253 in Wave 4, 16,241 in Wave 5, 15,754 in Wave 6, 
15,692 in Wave 7, 15,099 in Wave 8, and finally to 13,038 in Wave 9. In the first wave, 
16,106 students participated, resulting in a participation rate of 98%.1 As the panel pro-
ceeded, participation rates decreased to 92.6% (15,215) in Wave 2, 85.7% (14,011) in 
Wave 3, 74.5% (1,351) in Wave 4,2 80.6% (12,982) in Wave 5, 88.1% (5,392) in Wave 
6, 76.3% (11,830) in Wave 7, 71.6% (9,871) in Wave 8, and 69.4% (9,044) in Wave 9. 
From 10th grade onward, students had to decide whether to enter the academic track or 
leave secondary school and start, for example, vocational training. In Wave 9, all stu-
dents had left their schools. A large proportion of students dropping out of the panel 
were dismissed, because they had not participated in survey for a period of more than 
2 years. For a more detailed presentation of the panel progress, see Zinn et al. (2018).

Looking at panel attrition in more detail, we found that students in the vocational 
track had a higher propensity to drop out of the panel compared to students on the aca-
demic track. This was most likely because students on the academic track were still 
being surveyed in their regular school, whereas participants in the vocational track were 
being surveyed individually in their homes, were more mobile, and were thus harder 
to track. Further, the school type at which students were sampled initially had a strong 
effect on panel attrition. Here, students educated in schools offering secondary educa-
tion until only 9th or 10th grade were more likely to drop out of the panel compared to 
students in Gymnasium or other school types offering higher secondary education who 
can continue to attend their schools until 12th or 13th grade. Moreover male students and 
older students were more likely to leave the panel cohort compared to their female and 
younger counterparts. For students with a medium or a higher mathematical competence, 
we found a lower probability of dropping out of the sample compared to students with 
lower mathematical competence. Finally, students whose parents have a upper secondary 
school qualification or higher were more likely to remain in the panel sample, compared 
to students whose parents have no more than a completed vocational training. The wave-
specific analyses can be found in Steinhauer et al. (2016b), Steinhauer and Zinn (2016b), 
and the technical reports accompanying the corresponding SUF.

1The participation rate is calculated based on the number of students who were assigned to be sur-
veyed in the corresponding wave.
2In Wave 4 and Wave 6, the entire cohort was not assigned to be surveyed. Here, only students who 
had left their regular schools and had participated in the previous wave were surveyed.
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3.5.5  Starting Cohort 5: First-Year Undergraduate Students

All students participating in the Wave 1 survey constitute the initial panel cohort of SC5 
comprising 17,910 students. Telephone interviews took place in Waves 1, 3, 5, 7, 9, 10, 
and 12. Online surveys were conducted in the remaining waves. In Waves 1, 5, 7, and 
12, students were additionally administered competence tests. Over the course of the 
panel, proportionally more students took part in the telephone interviews (between 73.5 
and 66.5%) than in the online surveys (between 68.6 and 58.1%) or the testing (between 
50.6 and 33.2%). There were 12,273 students participating in Wave 2; 13,113, in Wave 
3; 11,202, in Wave 4; 12,694, in Wave 5; 10,183, in Wave 6, 9,611, in Wave 7; 8,629, in 
Wave 8; 10,096, in Wave 9; 9,090, in Wave 10; 7,020, in Wave 11; and 8,552, in Wave 
12. However, the proportion of students who could be reached for an interview or test 
declined significantly over time, mainly because of missing contact data, conversion of 
long-term nonparticipants into final dropouts, and withdrawals of panel consent. With-
drawals of panel consent and final dropouts occurred more often in telephone interviews 
than in online interviews. Overall, 19 final dropouts occurred in Wave 1; 40, in and after 
Wave 2; 211, in and after Wave 3; 33, in and after Wave 4; 296, in and after Wave 5; 
66, in and after Wave 6; 29; 2,551, in and after Wave 7; 12, in and after Wave 8; 1,154, 
in and after Wave 9; 1,425, in and after Wave 10; 18, in and after Wave 11; and 463, in 
Wave 12. The high numbers in Waves 7, 9, and 10 were caused by the conversion of 
long-term nonparticipants into final dropouts after the respective waves. More details on 
the progression of the SC5 panel cohort including information on the distribution along 
the sample strata are given in Zinn et al. (2018). This also reports a study of the selec-
tivity of the sample. For this purpose, relevant design variables and student character-
istics such as the type of university at which students started their careers, their degrees 
while allowing for university admission, birth year, competence scores, and so forth were 
regressed on a student’s remaining in the SC5 panel cohort. Among others, we found 
that younger students and students studying in the Eastern part of Germany were less 
likely to leave the panel sample than their counterparts. The same applied to students 
performing well in the mathematical competence test at Wave 1 and university students. 
Finally, students with missing information on their competence level and on their uni-
versity admission certificate showed a strong propensity to leave the panel. For detailed 
information on this analysis, see Zinn et al. (2018). Wave-specific nonresponse analy-
ses are provided along with the data documentation of NEPS in Zinn et al. (2017), Zinn 
(2017a, b).

3.5.6  Starting Cohort 6: Adults

Starting Cohort 6 (SC6) commenced in 2009 with 11,649 adults participants who were 
living in Germany and had been born between 1944 and 1986. There were 283 individu-
als from the ALWA subsample who participated only in NEPS Wave 2. These cases and 
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participants in NEPS Wave 1 defined the first panel cohort of SC6 (ALWA/NEPS1). In 
NEPS Wave 3, the initial sample was expanded by a refreshment sample from which 
5208 individuals (i.e., 30.4% of the drawn gross sample) finally participated in the study. 
This sample constituted the second panel cohort of SC6 (NEPS3). Over the course of the 
panel, 9,323 individuals participated in NEPS Wave 2; 14,112, in Wave 3 (including the 
5,208 members of the refreshment sample); 11,696, in Wave 4; 10,639, in Wave 5; 9,770, 
in Wave 6; and 9,326, in Wave 7. Through the waves, it could be observed that units 
from the ALWA subsample were more likely to participate in the surveys than individu-
als from the newly drawn NEPS samples. In particular, the refreshment sample of NEPS 
Wave 3 exhibited a strong drop in participation rates, with only 77.5% of the adminis-
tered persons agreeing to participate in the latest available Wave 7 compared to 85.1% of 
the ALWA subgroup. In addition, temporary dropouts decreased considerably over time 
in all subsamples. More details on the panel progress can be found in Zinn et al. (2018).

Examining panel attrition over study time and the associated selectivity of the cur-
rent sample in more detail revealed that in the ALWA/NEPS1 subsample, people from 
the oldest birth cohort as well as individuals living in Western Germany showed a higher 
probability of leaving the panel. Furthermore, single and married respondents were more 
likely to drop out from the study over time, whereas individuals living in cities with 
more than 500,000 inhabitants had a lower dropout rate than those living in towns with 
less than 50,000 inhabitants. With increasing educational level, the likelihood of leaving 
the panel study declined. In addition, children in the household led to higher panel affin-
ity; and three or more persons living in the household resulted in a higher dropout prob-
ability. For the NEPS3 subsample, we also observed a higher dropout rate for individuals 
in the oldest birth cohort and for those living in multiperson households. However, in this 
group, educational level and living in Western or Eastern Germany had no significant 
effects on panel dropout. Nonetheless, members with a migration background were more 
likely to leave the panel study. For more information on the performed selectivity analy-
sis for Starting Cohort 6, see Zinn et al. (2018). In addition, the wave-specific analyses 
can be found in Hammon et al. (2016).

3.6  Conclusion

To recruit random samples of all mentioned populations in which access was gained via 
educational institutions, we applied multistage and indirect sampling techniques, as well 
as stratified cluster sampling techniques. These sampling techniques are especially suited 
to incorporate the institutional settings into the sampling process. As long as individu-
als are participating in formal educational institutions such as Kindergartens, schools, 
or institutions of higher education, well-defined clusters exist—and they are being used. 
Multistage sampling procedures can also be tailored to cope with the different focuses of 
the six starting cohorts. The six starting cohorts were established to implement the multi-
cohort sequence design and facilitate educational life-course analyses within the defined 
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underlying target populations. Stratified cluster sampling strategies were employed to 
establish a sample of first-year students at tertiary level institutions and a sample for the 
individual-based survey of adults. This sampling strategy made it possible to deal with 
the heterogeneous landscape of different fields of study not present at all tertiary educa-
tional institutions. Next to sampling strategies, information on panel development and 
attrition was provided. With the progress of the panel cohort samples, participation typi-
cally depends on factors influencing reachability and also on the educational background 
of participants. Hence, these are crucial factors for data analysis.
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Abstract
The selection and measurement of competencies, reflecting educational effects in a 
lifelong learning perspective, represents a major challenge for the German National 
Educational Panel Study (NEPS). Data on the development of competencies serves as 
a central point of reference for all other parts of the study. These competencies have 
to be relevant not only for a successful and responsible individual life but also for a 
well-functioning modern democratic society. Hence, the aim is not just to describe the 
development of such competencies, but also to analyze relevant prerequisites, condi-
tions, and courses of competence acquisition. The lifelong learning perspective will 
shed light on how different competencies are acquired over the life span, how they 
interact over time and across educational stages, and in which way they may contri-
bute to individual and group-specific life-course outcomes. This chapter gives an over-
view on the selection, rationale, and conceptualization of competencies within NEPS.

Keywords
Competencies · Life-span development · Panel study

4.1  General Remarks on the Concept of Competence  
and on the Dynamic of Competence Development

Educationally relevant competencies are often referred to as functional, context-bound, 
domain- and demand-specific (cognitive) achievement dispositions that are subject to 
educational influence and interventions (e.g., reading competence, mathematical com-
petence) (see Rychen and Salganik 2001, 2003; Weinert 2001). These domain- and 
demand-specific competencies are distinguished from both (a) (primary) domain-general 
and rather context-free cognitive capacities (e.g., fluid intelligence or working memory 
capacity) and (b) specialized content-specific knowledge structures and procedural skills. 
Furthermore, educationally relevant competencies are often conceptualized as either cur-
ricular (i.e., subject-bound) or cross-curricular (i.e., cross-subject).

From an empirical point of view, there has been much research on the development 
of various competencies in school (e.g., reading and mathematics; see Denissen et al. 
2007; Kwiatkowska-White et al. 2016; Pfost et al. 2014; Prenzel et al. 2006; Spengler 
et al. 2016; Weinert and Helmke 1997), and social disparities have been documented 
extensively (e.g., Lühe et al. 2017; Neumann et al. 2014; Sammons 1995). Nonetheless, 
there is comparatively little research on these competencies in adulthood; in addition, 
little is known about the cumulative development of competencies across educational 
stages. Thus, important empirical questions in the National Educational Panel Study 
(NEPS) relate to the development and relevance of these competencies from both early 
on and beyond school, their importance for future job careers, and their impact on gene-
ral life satisfaction. Which are the early roots of competence development? How do they 
develop further in different educational contexts? In which way do they contribute to 
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the acquisition of competencies specific to tertiary education or working life (e.g., the 
mathematical competencies acquired in school may differ from those necessary for and 
acquired through tertiary education at university level and from those necessary for post-
tertiary work in this area)? How does the cross-stage acquisition of competencies vary 
across subgroups depending on socioeconomic status and migration and/or language 
background?

Thus, central topics in NEPS refer to the questions: “In which way do domain-spe-
cific functional competencies emerge on the basis of individual prerequisites for lear-
ning and formal as well as nonformal/informal education during different educational 
stages (crib level, preschool level, elementary and secondary school level, university 
level, vocational training, and on-the-job training)?” and “What is the significance of 
specific competencies throughout the life span?” These questions address:

1. The interrelation between competence development and the themes of the other so 
called NEPS “pillars”—that is, family education, education in and outside of insti-
tutions (focus of Pillar 2; see Chap. 5, this volume), educational decisions and their 
distal and proximal determinants (focus of Pillar 3; see Chap. 6, this volume), issues 
of migration (focus of Pillar 4; see Chap. 7, this volume), educational returns (focus 
of Pillar 5; see Chap. 8, this volume), and motivational and personality aspects (see 
Chap. 9, this volume).

2. The analysis of developmental relationships between (a) the acquisition of basic 
domain- and demand-specific functional competencies (e.g., reading competence, 
mathematical competence), (b) the acquisition of domain-general individual abilities/
capacities, and (c) the construction of content-related knowledge and procedural skills 
as indicated by stage-specific outcome measures.

From a life-span perspective, it should be noted that the development of basic compe-
tencies is subject to a stage-specific dynamic that may change across educational stages: 
Competencies (e.g., reading, mathematical, and scientific literacy), which are subject to 
domain-specific development during the school age period in which they form a sub-
ject-specific focus, become kinds of cross-curricular basic competencies during later 
stages (job training and tertiary education). In the same vein, when entering elementary 
school, most children have already acquired a host of language-based as well as cogni-
tive competencies (Damon and Lerner 2006). Although these competencies were acqui-
red in a highly domain-specific way during their first years of life (Weinert 2000), they 
can be conceptualized in school as cross-subject basic competencies for school learning.

In addition, developmental psychology as well as research into the acquisition of 
expertise support the view that the interrelations between domain-general psychological 
capacities (e.g., fluid intelligence, working memory) and the acquisition of domain-spe-
cific competencies may vary systematically by age, educational stage, and expert sta-
tus—in much the same way as interrelationships between different competencies may 
change over time (Ericsson et al. 2006; Weinert 2000, 2007a). NEPS is contributing con-
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siderably to our knowledge about the developmental interrelations between (a) domain- 
and demand-specific competence acquisition within and across educational stages; (b) 
previously acquired as well as not yet developed, more general cross-domain abilities 
and psychological capacities; and (c) the evolving content-specific knowledge base 
including procedural skills.

4.2  Which Competencies Are Included in the NEPS:  
An Overview

From a lifelong learning perspective, looking at “outcomes” of educational processes 
cannot be the only objective of NEPS. The “outcomes” at a certain age function as condi-
tions for development in the ensuing stage. One of the major challenges is to describe and 
explain the processes of competence development within and across educational stages 
while also analyzing their relevance for future prospects. This implies both a sufficient 
coverage of important competencies and a (pragmatically and theoretically thoughtful 
and justifiable) concentration on certain relevant competence domains to be assessed over 
the life span. With regard to the NEPS pillars, it seems necessary to select competence 
domains that promise insights into the stability and plasticity of competence develop-
ment, the (long-term) effects and consequences of institutional efforts to influence these 
developments, their relevance for educational decision making, their relevance for educa-
tional returns across the life span, and their interrelation with motivational and personal-
ity factors, while also additionally focusing on competence acquisition in certain social 
groups such as migrants.

Recent discussions on the relevance of competencies across the life span place special 
emphasis on cognitive competencies as well as on various social skills, motivational dis-
positions, attitudes, and expectations (see e.g., OECD 2018). Obviously, cognitive and 
the so-called noncognitive components interact in everyday applications. Nevertheless, 
it seems reasonable to distinguish systematically between cognitive and noncognitive 
components from both an analytical point of view and the perspective of a longitudi-
nal reconstruction of the development of educationally relevant competencies. A distinct 
assessment of constructs allows the analysis of both the interplay and the developmental 
dynamics of these components (Weinert 2001).

For NEPS, we concentrate on both cognitive and noncognitive (social and motiva-
tional) competencies. Whereas some competencies are reconstructed in their lifelong 
internal dynamics of developmental change, the assessment of others depends on and 
varies according to the affordances of certain educational stages (see below). Thus, with 
respect to measurement, we differentiate competencies that are measured in a coher-
ent way across the life span, aiming at a comprehensive reconstruction of their internal 
dynamics of emergence and developmental change over the life course, from competen-
cies that are assessed with more stage-specific instruments.
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Central research questions regarding the development of basic domain-specific func-
tional competencies are the following: (a) How and to what extent do domain-general 
and content-free cognitive capacities shape the effects of schooling and the development 
of these basic functional competencies? (b) What are the relationships between (selec-
ted) school-curriculum-specific skills and the development of these basic functional 
competencies? These two research questions are not only interesting from a theoretical/
analytical point of view, but are also directly relevant to the field of applied education. 
Implications for the assessment agenda are as follows: The assessment of basic (subject-) 
domain- and demand-specific competencies that are sensitive to learning and institu-
tional efforts (i.e., that are the result of individual prerequisites and learning processes, 
along with family-based and institutional as well as nonformal/informal learning oppor-
tunities) needs to be complemented by analytically oriented measures of domain-general 
and more culture-fair capacities of the individual (i.e., indicators of abstract and logical 
reasoning, and indicators of processing speed) that enable the acquisition of domain-spe-
cific competencies through interactions with environmental stimuli and learning oppor-
tunities. In addition, these rather content-free areas are complemented by more specific 
content-related variables and stage-specific outcome measures. The major focus thus lies 
on analyzing the developmental trajectories and interactions of the corresponding com-
petencies, capacities, and skills as well as assessing their relevance for future educational 
and occupational careers and also life satisfaction.

This conceptualization can also be applied to developmental phases beyond school. 
Again, basic functional competencies that have now become cross-curricular (e.g., mat-
hematical, reading, foreign-language, and scientific literacy) are complemented with 
subject-specific knowledge, attainment, and skills in tertiary education as well as job-re-
lated proficiency outside university. This approach permits an analysis of the relevance 
of basic domain-specific functional competencies as well as their further development 
(stagnation or decline) beyond formal schooling and the interplay of these competencies 
with job-specific attainment, competencies, and skills or with competencies specific to 
selected fields of tertiary education. Of course, from a pragmatic point of view, it is obvi-
ously necessary to concentrate on a carefully selected number of types of jobs and fields 
of tertiary education.

In addition, from the perspective of lifelong learning as well as from the perspective 
of the NEPS pillars, we suggest broadening the perspective systematically by including 
additional competence areas and specifically metacompetencies (see below).

To summarize: Four areas of individual abilities and competencies are differentiated 
and assessed in NEPS: (A) domain-general cognitive abilities/capacities; (B) domain-spe-
cific cognitive competencies; (C) metacompetencies and social competencies; and (D) 
stage-specific (curriculum- or job related) attainments, skills, and outcome measures. 
These areas will be described in more detail below.
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4.2.1  Area A: Domain-General Cognitive Abilities and Capacities

From a developmental perspective, it is necessary to point out that it is not just acqui-
red domain-specific competencies that are subject to typical age- or development-rela-
ted changes over the life span. The same also applies to domain-general abilities that 
are characterized as being relatively context-free and culture-fair. These basic individual 
abilities and capacities have been described and extensively explored within the frame-
work of intelligence theories, and they form an important basis of intelligent thinking 
and action (see Baltes et al. 2006). As rather general individual abilities/capacities, they 
have been conceptualized as “fluid intelligence” (Cattell 1971) or “cognitive mechanics” 
(Baltes et al. 2006). Whereas the mechanics (fluid intelligence, basic capacities) refer to 
performance differences in the speed of elementary cognitive processes, in the capacity 
of working memory, or in the ability to apply deductive or analogous thinking in new 
situations, the intellectual pragmatics (Baltes et al. 2006) or crystallized intelligence 
(Cattell 1971) refer particularly to the declarative and procedural knowledge and skills 
that a person acquires during the life course. Education-relevant competencies in the way 
they are emphasized by NEPS (see Area B) tend to belong more to intellectual pragma-
tics. From a developmental and educational point of view, both components of cogni-
tive architecture—that is, intellectual pragmatics and intellectual mechanics—are subject 
to typical age-related changes across the life span. Nonetheless, they (a) reveal different 
characteristics of change over their course and (b) are influenced to a varying degree by 
different determinants (see Baltes et al. 2006).

Considering cognitive performance, it is important to note that the contrast between 
cognitive mechanics and cognitive pragmatics does not imply that they are independent 
of each other. This is one reason why the domain-specific measurements of competen-
cies in NEPS require a supplementary assessment of at least some brief indicators of 
intellectual mechanics. Thus, although NEPS focuses specifically on the acquisition of 
education-dependent, domain-specific competencies, these assessments have to be sup-
plemented by additional indicators of cognitive mechanics that can be taken to be more 
“culture-fair” and language-free. From not only a theoretical but also an empirical and 
pragmatic perspective, we proposed that cognitive mechanics should be assessed through 
two indicators within NEPS, in particular, through:

• Tasks assessing figural reasoning. To avoid partial overlaps with the specific com-
petence domains assessed in NEPS, no verbal or numerical reasoning tasks were 
proposed that are more likely to tap language and mathematical skills. In NEPS, a 
matrices test is implemented that requires respondents to deduce the logical rules on 
which the pattern of the geometrical elements is based.

• Tasks assessing perceptual speed. These are preferred to other speed measures, 
because they tend to be more language-independent and more culture-fair than, for 
example, rapid naming tasks. The NEPS test assessing perceptual speed requires 
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figures or numbers to be matched with graphical symbols (see Brunner et al. 2014; 
Lang et al. 2014).

4.2.2  Area B: Domain-Specific Cognitive Competencies

With respect to the cognitive domains, discussions about the relevance of competencies 
for future prospects are influenced strongly by international large-scale assessments of 
students’ and adults’ performance (e.g., the Programme for International Student Assess-
ment (PISA), the Third International Mathematics and Science Study (TIMSS), the Adult 
Literacy and Life Skills (ALL) Study, and the Programme for the International Assess-
ment of Adult Competencies (PIAAC); see also Chap. 2, this volume). The frameworks 
of these assessments place special emphasis on basic school-related and demand-speci-
fic cognitive competencies. There is overall consensus on the relevance of the following 
competencies: (German-)language competencies (particularly reading competence), 
mathematical competence, scientific literacy, and foreign-language competencies (see, 
e.g., Bynner 2004; Forum Bildung 2002; OECD 2006, 2016; Rychen and Salganik 2001, 
2003; Tenorth 2004).

Especially the OECD’s Programme for International Student Assessment (PISA) rai-
sed the claim that competencies such as reading, mathematical, and scientific literacy 
are not only school-related competencies in a narrow sense but also highly relevant for 
success in later life. Literacy is understood as a predictor of successful participation in 
society (OECD 2006, 2016). Within the conceptualization of domain-specific compe-
tencies, the notion of participation is considered as functional literacy. This leads to an 
assessment in such tests that relies heavily on everyday problems that are more or less 
distant to school curricula. There are many reasons why competencies in the sense of 
functional literacy should be included in NEPS—one being the assumed relevance lar-
gely agreed upon in educational policies, educational sciences, as well as the general 
public. Another reason is the importance of linking NEPS to international large-scale 
assessments. Additionally, NEPS offers unique opportunities for longitudinal analyses of 
the assumed relevance of these basic functional competencies for future prospects, the 
early roots and courses of developmental change in these basic competencies, and their 
interrelations with other competence domains and variables assessed in NEPS.

Thus, in NEPS, we are measuring the following competence domains:

• German-language competencies (reading competence and listening comprehension)
• Mathematical competencies (mathematical literacy)
• Natural science competencies (scientific literacy)

In addition, we are assessing indicators of foreign-language competencies.
In particular, reading competence, mathematical literacy, and scientific literacy 

are assessed consistently and coherently across the life span so that their genesis and 
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cumulative development can be reconstructed across educational stages. The acquisition 
of foreign-language competencies in the sense of learning one (or several) language(s) 
beyond the acquisition of the specific first language(s) is not assessed until later school 
age. Here we focus on English language competencies (see Chap. 14, this volume). In 
addition, indicators of first-language competencies are assessed when these do not refer 
to German. Here we focus on Russian and Turkish language competencies. This is the 
responsibility of the expert team in Pillar 4 (Migration, see Chap. 7, this volume).

Challenges of Modeling Domain-Specific Cognitive Competencies
Modeling domain-specific competence development over the life span is confronted with 
at least two major challenges: (a) the stipulation of benchmarks for the judgment of com-
petence development over the life span (which also means for different requirements and 
standards across the life span) and (b) a coherent modeling of competence development 
over different educational stages allowing the description of cumulative developmental 
progress over time (scale anchoring). These challenges will be illustrated in the following 
paragraph.

(a) Although the labels (reading, mathematics, science) remain the same, the corre-
sponding competence domains change during the life span. The school-subject 
domain obviously offers a different point of reference to that of the scientific disci-
pline. A fixation on a school-related competence model implies that further com-
petence development after formal schooling would not be covered appropriately in 
NEPS, even though analyzing the extent to which school-related competencies (e.g., 
mathematical) are instrumental for further studies, different jobs, or everyday prob-
lem solving would be an interesting task. From this perspective, it seems necessary 
to consider multiple reference points. These can be organized around life coheren-
ces (with corresponding domain-specific demands). One approach would be to use 
institutional learning environments (school, vocational training, tertiary education, 
on-the-job training) or everyday life experiences (e.g., political and cultural partici-
pation, health behavior). Different reference points can be accounted for by applying 
structural models of domain-specific competencies that disengage from school-sub-
ject-related and academic structuring and aim to identify (declarative/conceptual and 
procedural/process-related) core components of competence. A concrete example can 
be found in the PISA approach (OECD 2003) of modeling mathematical competen-
cies around “overarching ideas” (space and shape, change and relationships, quantity, 
uncertainty). These overarching ideas can be applied not only to mathematics as an 
academic discipline but also to everyday life as a tool. When describing and analy-
zing competence development across the life span around these ideas, it seems likely 
that the use and relevance of mathematical competencies in different life circumstan-
ces can be assessed adequately, and that possible future trends can be described. In a 
similar vein, modeling of “processes/procedures” for other domains seems possible as 
well. In the domain of science, these are “big ideas” or basic components of scientific 
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thinking and working (e.g., identifying scientific issues, explaining phenomena scien-
tifically, using scientific evidence). With respect to reading competence, the require-
ment of retrieving information, interpreting texts, and of reflection and evaluation can 
be subsumed under central reading processes and demands.

(b) The above-mentioned example for modeling mathematical competencies around 
overarching ideas can be seen as an example for coherent competence models that 
are necessary for describing and analyzing cumulative development. Using the con-
cept of overarching ideas allows us to study whether and to what degree traditional 
computing demands in everyday life (shopping, calculating the costs of a cell phone, 
or making leasing contracts) are instrumental for the stabilization of competencies in 
the field of quantity; and to ask whether further developmental progress in the field of 
space and shape or the field of change and relationships is linked rather closely to the 
domain of advanced studies or to the specifics of a job. In the field of scientific com-
petence, the thematic context of “health” can be used as a coherent reference point 
for a lifelong perspective, making it possible to study changes and development in 
scientific competence in relation to aspects of health. Again, these examples show that 
content-related and theoretically based developmental trajectories should be formu-
lated for domain-specific competencies. If it is possible to master these challenges in 
the process of modeling competence development, NEPS will contribute significantly 
to our understanding of fundamental developmental processes in educational contexts 
across the life span. These considerations result in the steps specified in the next para-
graph that apply to each of the domain-specific cognitive competencies to be assessed 
in NEPS.

Framework for Each Competence Domain and Scaling Issues
For each domain, a competence model has been developed that describes a consistent 
structure of that competence domain across ages and cohorts. These theoretical assump-
tions as well as their operational characterizations are to be specified in the competence 
framework. A short overview of these frameworks for each competence domain under 
study is presented below. Based on these models, test instruments were developed for the 
various age groups. Item pools were pretested in qualitative and quantitative pilot studies 
and then analyzed and selected using item response theory. Combined with additional 
linking studies or specific anchor item designs, the instruments developed should allow 
for a coherent assessment of competence development over the life span.

4.2.2.1  Assessment of German-Language Competencies (Reading 
Competence and Listening Comprehension) Across the Life 
Course

Being competent in the lingua franca used by the majority of society is indisputably one 
of the central, education-relevant cognitive competencies. It is exceptionally significant 
for taking advantage of education opportunities and participating in a society’s politi-
cal and cultural life. In fact, language is not only an important means of communication 
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in everyday life and work but also the object, learning environment, and medium of a 
variety of formal and nonformal/informal learning contexts. At the same time, language 
forms an important coding and (self-) control system with a lasting influence on not only 
cognitive but also social and sociocognitive development (see, for a summary, e.g., Wein-
ert 2006, 2017).

Language acquisition is viewed, on the one hand, as a primary, genetically ancho-
red basic human ability (Geary 1995). On the other hand, both international studies and 
research in German-speaking countries have shown that even early language acquisition 
is influenced in a lasting way by social and education-related family background variab-
les (e.g., Ebert et al. 2013; Weinert et al. 2010). The social disparities that have become 
apparent in later school age through international comparisons of academic achieve-
ment—particularly in Germany (e.g., Baumert et al. 2001)—are attributed in part to dif-
ferences in verbal competencies (Esser 2006; Stanat 2006; Weinert 2017). Language is 
the central medium for the acquisition of content- and problem-solving-related know-
ledge including important self-regulated learning abilities. In schools as well as in ter-
tiary education, verbal activities such as “formulating and solving tasks,” “listening to 
teachers’ lectures and answering teachers’ questions” (which are used as an illocutionary 
tactic relative to everyday questions), “explanation or reformulation,” as well as “justify-
ing, explaining, arguing, and estimating,” and, not least, “processing written texts” are a 
central means of knowledge acquisition and knowledge transfer to the next generation. 
Language and verbal communication also play an important role in social interaction and 
both social and sociocognitive development, as already demonstrated by the Soviet cul-
tural historical school of Vygotsky (see Wertsch 1996; Weinert 2007b, 2017).

Despite different conceptualizations of the construct “verbal competence,” there 
is broad consensus that language and verbal competencies can be viewed from both a 
structural and a communicative-functional perspective. This analytic distinction does 
not imply, as sometimes assumed mistakenly, a corresponding separation when concrete 
communication and acquisition situations are to be considered. The function and struc-
ture of language are inseparable here; both aspects are mutually dependent and combine 
to form language. Thus, on the one hand, component models of language (differentia-
ting between grammar, lexicon, pragmatics, etc.) have proved their worth from both 
a developmental as well as from a clinical and educational perspective, and they have 
been well received in language diagnosis. On the other hand, from an education-rela-
ted perspective, the integrative functional verbal abilities have been emphasized, with 
distinctions generally being made between productive and receptive as well as between 
auditory and written verbal competencies in the sense of reading competence, listening 
comprehension, writing, and communicative or interactive speech (see also Jude and 
Klieme 2007). When deciding how verbal competencies should be conceptualized and 
measured within NEPS, it was necessary to consider not only theoretical aspects but also 
the practical demands within the framework of a large-scale study such as NEPS. The 
aspects assessed have to retain their meaningfulness across a broad range of ages and age 
cohorts in terms of both their relevance for and their dependence on education processes.  
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Against this background, NEPS is concentrating on the assessment of reading compe-
tence and listening comprehension (see Berendes et al. 2013).

The framework depicted in Table 4.1 is used to design test instruments to assess rea-
ding competence across the life span (see Gehrer et al. 2013).

For each of the five text types/text functions, a number of age-adequate items have 
been constructed covering each of the main cognitive requirements (see Gehrer et al. 
2013). In addition to the comprehensive indicator on reading competence, a supplemen-
tary indicator of reading speed is assessed at least once for every starting cohort. The 
reading speed indicators primarily capture basic reading processes such as decoding and, 
thus, focus on automatized reading processes.

With respect to the listening comprehension framework, we differentiate between 
word, sentence, and discourse level. Specifically, we assess receptive vocabulary, 

Table 4.1  Conceptual differentiations of the reading competence framework

aNote that these eight (I. to III.) types of demands for the reading items are neither meant as dis-
tinct dimensions nor as a statement on the hierarchy of information processing

Comprehension requirementa I. Finding information in the text:
Identifying a statement in a text when the wording is identical in 
both the task and the text
Identifying a statement in a text when the wording in the task 
and the text deviate from each other
II. Drawing text-related conclusions:
Integrating statements from successive sentences
Integrating statements from several sentences or sentences 
located far apart
Comprehension of important ideas in the text, which requires the 
ability to comprehend relevant text passages that are larger or 
more complex
III. Reflecting and assessing:
Understanding the main statement of a text, the main content, 
the main event
Recognizing the purpose and intention of a text and being able 
to judge its credibility
Drawing further inferences on the basis of a text, which requires 
the integration of background knowledge

Functions of texts/or text types Information function, e.g., factual texts, reports, articles
Commenting function, e.g., comments, glossaries, essays
Literary-aesthetic function. Exclusively prose texts, e.g., short 
stories, passages from novels
Instruction, functional text, e.g., assembly instructions and user 
instructions, package inserts for taking medicines
Appeals, advertising, e.g., job vacancies, vacation travel ads

Age level Adaptation with respect to text difficulty as well as the selection 
of topics
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because it has proved to be one of the best indicators of both crystallized intelligence 
and language competencies (see, for a short summary, Weinert et al. 2007). In young 
children, we add measures of sentence comprehension to assess receptive grammar (see 
Berendes et al. 2013; Lorenz et al. 2017). As an additional indicator of listening com-
prehension in secondary school children, we assess functional listening comprehension 
on text or discourse level. The conceptualization of functional listening comprehension 
is comparable to reading competence in some aspects (e.g., comprehension require-
ments) but different in others (e.g., discourses with more than one speaker). Memory and 
especially reading requirements are reduced as far as possible and the texts/discourses 
are quasi-authentic and presented by sound carrier (for more detailed information see 
Hecker et al. 2015).

4.2.2.2  Assessment of Mathematical Literacy Across the Life Course

Mathematical literacy is considered to be an important key competence in today’s know-
ledge society, and increasing importance is being assigned to the requirement to under-
stand and apply mathematical data and methods in manifold situations (NCTM 2003). 
For instance, mathematical literacy is necessary in many professional fields in which cal-
culations must be drawn up, mathematical or abstract problems must be solved, logical 
argumentation is called for, or different representations of numbers and relations in news-
papers must be understood. In the private sphere, mathematical literacy is also called for 
if one, for example, wants to compare and evaluate different finance or insurance models.

The importance of mathematics in our present society can also be seen from the fact 
that the OECD regularly conducts international comparisons of education systems by 
surveying the mathematical literacy of young people in, for example, PISA. Mathemati-
cal literacy is thereby understood as “an individual’s capacity to identify and understand 
the role that mathematics plays in the world, to make well-founded judgments and to use 
and engage with mathematics in ways that meet the needs of that individual’s life as a 
constructive, concerned and reflective citizen” (OECD 2003, p. 24). It thereby describes 
the extent to which students and also adults can flexibly apply the mathematics they have 
learned in school to problematic situations mostly outside the field of mathematics.

Although the importance of mathematical literacy for successful participation in 
society is uncontested, up until now, little empirically founded knowledge has been gai-
ned on how it develops over the life span from early childhood to late adulthood. How do 
numerical competencies at preschool age influence mathematical literacy in elementary 
school? How do mathematical skills develop over the course of schooling? Which role 
does mathematical literacy play when progressing to the next level in education? How 
does mathematical literacy differ in adulthood?

In order to survey mathematical literacy over the life course, we developed a theoreti-
cal framework that defines the structure of mathematical competence for all age groups. 
The starting point for this was the comprehensive competence structure for four age 
groups described in the National Council of Teachers of Mathematics framework con-
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ception (NCTM 2003) and the framework for mathematical literacy of 15-year-old stu-
dents in the OECD’s PISA (2003; see OECD 2003). The framework for the assessment 
of mathematical competence in NEPS differentiates between mathematical content areas 
and between mathematical and cognitive processes required for solving the test items 
(Table 4.2). This framework has been used for the development of test instruments for all 
age groups (see Ehmke et al. 2009; Neumann et al. 2013; Knopp et al. 2014).

Table 4.2  Conceptual differentiations of the mathematical competence framework

Content areas I. Quantity:
Understanding numeric phenomena as well as quantita-
tive relationships and patterns
Using numbers to represent quantities and quantifiable 
attributes of real-world objects (counts and measures)
Understanding the meaning of operations, mental arith-
metic, and estimating
II. Change and relationship:
Understanding mathematical manifestations of change, 
functional relationships, and dependency among variab-
les
Expressing mathematical relationships given in equations 
or inequalities
Understanding mathematical relationships given in a 
variety of different representations
III. Space and shape:
Understanding spatial and geometric phenomena and 
relationships
Analyzing the components of shapes and recognizing 
shapes in different representations
Understanding the properties of objects and their relative 
positions
IV. Data and chance:
Understanding probabilistic and statistical phenomena 
and relationships
Organizing data and using graphical representation forms
Analyzing collected data and drawing conclusions from it

Mathematical and cognitive processes These include:
Mathematical communication
Mathematical argumentation
Modeling
Using representational forms
Mathematical problem solving
Technical abilities and skills

Age level Adaptation with respect to task difficulty as well as the 
selection of mathematical concepts
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Linking and validation studies showed that the NEPS mathematics framework is very 
similar to the frameworks of the mathematics assessments in TIMSS 2011, PISA 2012, 
and the IQB’s National Assessment Study 2012 (Nissen 2017; van den Ham et al. 2014) 
and that the measurement scales of these assessments can be linked together (Nissen 
et al. 2015; van den Ham et al. 2017).

4.2.2.3  Assessment of Scientific Literacy Across the Life Course

Scientific literacy enables an individual to participate in a society in which science and 
technology play a significant role. A large proportion of the problems and issues that 
individuals encounter in their daily lives require some understanding of science and 
technology before they can be fully understood and addressed. Current debates about 
the desired outcomes of science education thus emphasize the importance of a science 
education for all people (Osborne and Dillon 2008). Such an education would provide 
a basis for lifelong learning that would also impact on career perspectives. This is par-
ticularly true when scientific literacy is conceptualized as consisting of the knowledge, 
the competencies, and the attitudes needed to solve everyday problems. These problems 
require a flexible application of acquired knowledge that is appropriate to the particular 
situation. A corresponding conception was used in the PISA study. It was elaborated in 
detail for the framework conception of PISA 2006 and later PISA 2016 with its focus 
on science (see OECD 2006, 2016; Prenzel et al. 2007; Schiepe-Tiska et al. 2016). Rat-
her than focusing on the reproduction of memorized knowledge, PISA aims to assess 
the ability to apply one’s existing scientific knowledge in different everyday contexts 
and situations. This broad idea of literacy recognizes the importance and relevance of 
the competencies, knowledge, methods, and values that define the scientific disciplines 
and that are considered to be of great importance for an actively participating citizen. 
Our rapidly changing and developing society increasingly demands scientific literacy 
in order to understand and make use of technological innovations, to adequately face 
environmental challenges (such as climate change), and to reflect on one’s own actions 
as a responsible citizen (see, e.g., AAAS 1993; Bybee 1997). Alongside a more con-
tent-oriented basic understanding of scientific concepts and facts (knowledge of science), 
PISA also emphasizes the importance of a more process-oriented basic understanding 
of scientific thinking and reasoning as well as of scientific methods (knowledge about 
science). The latter enables people to use an evidence-based approach when facing 
new or contradictory information in their everyday lives. Scientific methodology is an 
expression of an analytical, rational, and reflective approach toward an understanding 
of our world. As a result, scientific literacy is becoming more and more important in a 
world that, in turn, is continually becoming more and more complex.

NEPS aims to assess the development of scientific literacy over the life span. Thus, a 
theoretical framework was developed that defines the structure and content of scientific 
literacy for all age groups. The PISA 2006 framework of scientific literacy was chosen 
as a starting point, because it explicitly outlines what 15-year-old students should know, 
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value, and be able to do in situations involving science and technology (OECD 2006). 
Like PISA, the NEPS framework conceptualizes scientific literacy in everyday situati-
ons; namely, within the three contexts health, environment, and technology. These con-
texts were chosen because of their importance and relevance with respect to everyday life 
and lifelong learning processes. Similar to PISA, the NEPS framework also differentiates 
between knowledge of science (KOS) and knowledge about science (KAS). Knowledge 
of science is assessed within the four concept areas substances, systems, development, 
and interactions. Knowledge about science is concerned with the two concepts scienti-
fic inquiry and scientific reasoning. These concepts are widely regarded as representing 
central and important aspects of scientific literacy (AAAS 1993). The NEPS framework 
of scientific literacy is presented in Table 4.3 (see Hahn et al. 2013; Wagner et al. 2014).

4.2.3  Area C: Metacompetencies and Social Competencies

Over and above the assessment of cognitive competencies, we have suggested broade-
ning the perspective systematically and including additional competence areas—specifi-
cally metacompetencies and “noncognitive” competence domains.

When selecting competence domains for a national panel study, a major challenge was 
to appropriately cover concepts and areas relevant to certain age groups (such as infants 
and the middle aged and aged) that have been widely neglected by earlier model building 
and research designs in education. Which are the early roots of cognitive, metacognitive, 
and socioemotional competencies? Do competencies acquired early on in institutional 
settings remain as relevant in adulthood as they were before? Which indicators adequa-
tely cover life satisfaction or the tendency to act in a reflected and responsible way? 
Which of the competencies that can be covered in a large-scale panel study and mapped 
with the NEPS pillars play a significant role for the aged? Learning processes subsequent 
to compulsory education need to be regulated by individuals rather than educational 
institutions. Learning becomes more and more dependent on the initiative of individual 
people (or families, unions, employers). The farther away from formal education, the 
stronger the need to initiate and regulate one’s own learning as well as to form decisions 
about the contents of learning. To cover these metacompetencies, we decided to broaden 
the set of indicators and include indicators of metacognition and self-regulation.

Furthermore, aspects of social behavior and cooperation as reflected in interpersonal 
skills may be of high impact (i.e., cooperation with others, working together in a team, 
perspective taking). Compared to the competencies mentioned in Area B above, which 
are described in terms of their developmental trajectories in NEPS, the measurement 
and status of social behavior and personality indicators is slightly different. A recons-
truction of the internal developmental dynamic of their emergence and development 
across the life span is hardly the main focus of NEPS; instead, they are analyzed primar-
ily with respect to their role (i.e., as predictors, moderators, possibly compensators) for 
competence development within educational stages and as predictors between stages. 
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This means that these indicators are chosen with specific reference to the educational 
stage under study and thus may vary slightly from those chosen in yet another stage—
both in terms of content and in terms of their relative weight/importance for a specific 
stage.

Table 4.3  Conceptual differentiations of the scientific literacy framework

Concepts Content related components (knowledge of science, KOS)
Substances:
Relation between substances and particles
Relation between structure and properties of matter
Chemical changes of matter
Systems:
Different systems but also elements of one specific system are interacting with each 
other.
Systems are characterized by specific properties (e.g., regulation and control, conver-
sion of matter or energy)
Stable conditions are systems in equilibrium
Development:
Living systems change with time and are characterized by development.
Individual development is caused by genetic heritance and environmental influences.
Humans directly and indirectly change the environment.
Interactions:
The interaction of different bodies can lead to deformation or changes in the state of 
motion
Energy can interact with matter. During this process, both energy and matter can 
change their properties

Process-related components (knowledge about science, KAS)
Scientific inquiry and scientific reasoning:
Identifying scientific issues in different contexts
Deducing information in a context-related way
Observing and explaining phenomena
Postulating, testing, and evaluating hypotheses and theories
Evaluating and using scientific evidence
Measurement and measurement errors

Contexts The concepts form the basis for the scientific literacy required in the following selec-
ted contexts:
Health:
Nutrition; maintenance of health; diseases; control of diseases, infection, and epide-
mics
Environment:
Pollution, waste disposal, sustainability, quality of life, and nature
Technology:
Materials, devices, processes, transportation, sources of energy, and genetic modifica-
tions
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NEPS includes direct and/or indirect measures of:

• Metacognition and self-regulation
• Information and communication technologies (ICT) literacy
• Social competencies

Finally (see Chap. 9), we include a brief indicator of rather stable dimensions of perso-
nality (for a very economic instrument for measuring the Big Five, see Asendorpf 2007) 
as well as indicators of achievement motivation, personal goals, general and topic-related 
interests, as well as of general and domain-specific self-concept. These latter aspects as 
well as social competencies are assessed by questionnaires and thus will not be detailed 
in this article (see Chap. 9, this volume).

Metacognition. Metacognition concerns knowledge about and control over one’s own 
cognitive system. Drawing on the work of Flavell (1979) and Brown (1987), NEPS dis-
tinguishes between declarative and procedural aspects of metacognition. Declarative 
metacognition refers to the knowledge about memory, comprehension, and learning 
processes that an individual can verbalize. This includes knowledge about the strengths 
and weakness of one’s own memory and one’s own learning as well as knowledge about 
ways and means (e.g., general and domain-specific strategies) of attaining cognitive lear-
ning and achievement goals. In NEPS, declarative metacognition is being assessed with a 
scenario-based metacognitive knowledge test (see Händel et al. 2013; Lockl et al. 2016). 
Procedural metacognition, in contrast, focuses on how the learning process is regulated 
through planning, monitoring, and control activities. In NEPS, it is being measured along 
with the domain-specific competence tests in which participants have to estimate their 
own achievement score in the respective test (see Händel et al. 2013).

ICT literacy. In our modern knowledge and information society, the ability to search for 
information and to handle information and communication technologies (ICT) compet-
ently is indispensable for coping with a host of demands in various life domains (e.g., ETS 
2002; NRC 1999; Wirth and Klieme 2002). The ability to comprehend, use, and commu-
nicate information conveyed by the electronic media is not just important for coping with 
professional tasks in many work fields. The growing encroachment of ICT into all walks 
of life (ETS 2002) is also granting these abilities a major status in the everyday world. 
Therefore, mastery of ICT can be viewed as a general cultural technique whose acquisition 
is an essential precondition for successful participation in society and for the fulfillment 
of personal and career goals (e.g., Katz and Macklin 2007; Konsortium Bildungsbericht-
erstattung 2006). Current conceptions of ICT literacy emphasize the importance of a 
goal-directed and problem-oriented approach to contents and information conveyed by 
electronic media (NRC 1999). Therefore, ICT literacy refers particularly to information-re-
lated competencies (e.g., location and access of information) for which technology-related 
competencies (declarative and procedural knowledge about computer and Internet applica-
tions) are also a prerequisite (e.g., Eisenberg 2008; Katz 2007) (see Table 4.4).
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Social competencies and self-regulation. For these areas, special expert reports have 
been commissioned to compare the measurement instruments available for different 
stages and evaluate their coherence (Arnold et al. 2009; Stamov-Roßnagel et al. 2009). 
These areas are being assessed predominantly by questionnaires and more stage-speci-
fic instruments and are therefore not treated in any more depth within this chapter (see 
Chap. 9, this volume).

4.2.4  Area D: Stage-Specific (Curriculum- or Job-Related) 
Attainments, Skills, and Outcome Measures

In addition, a selection of stage-specific abilities, attainments, and skills are also assessed. 
For schools, for example, this means that the assessment of the competencies described 
under Area B is supplemented by collecting data on selected close-to-curriculum abilities 
and skills. For instance, orthography competence has been measured as a stage-specific 
supplement in secondary school from Grades 5 to 9 and in elementary school in Grade 
4 (Blatt et al. 2011). As another example, indicators of phonological awareness, which 
have been shown to be important prerequisites of reading competencies, are assessed in 
Kindergarten children (Berendes et al. 2013; Berendes and Weinert 2016). For tertiary 
education and vocational training, some study-subject- and job-related attainments and 

Table 4.4  Conceptual differentiations of the ICT literacy framework (see Senkbeil et al. 2013a, b)

Competencies Information literacy: ability to recognize when information is needed 
and have the ability to locate, evaluate, and use the needed information 
effectively
Technological literacy: underlying knowledge of hardware, software appli-
cations, networks, and elements of digital technology

Process components Define: using ICT tools to identify an information need
Access: basic knowledge and basic operations (e.g., opening, saving, and 
printing files)
Manage: using ICT tools to locate information
Create: using ICT tools to adapt, apply, design or invent information
Integrate: using ICT tools to summarize, compare, and contrast informa-
tion from multiple sources
Evaluate: judging the degree to which information satisfies the needs of 
the task in ICT environments, including determining authority, bias, and 
timeliness of materials
Communicate: communicating information properly in its context 
(audience, media) in ICT environments

Software application Word processing
Spreadsheet
Presentation software
E-mail/communication tools
Search engines/Internet
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skills are also assessed for selected subjects (e.g., business administration in university 
students) and professions. This permits an estimation of the stage-specific significance 
of the competence domains described under Area B while simultaneously providing—
in combination with grades and certificates—a stage-specific educational outcome mea-
sure. The major responsibility for conceptualizing these measurements belongs to the 
expert groups focusing on specific educational stages (see Chaps. 11–17, this volume). In 
addition, predictive outcome measures of early educational stages (e.g., language abilities 
acquired from early on as indicated by receptive vocabulary and grammar as well as by 
measures of phonological awareness) can be analyzed with respect to their relative sig-
nificance to and interrelation with the domain-specific functional competencies assessed 
(see Area B). For Area D, but also for special adaptations in Area C, it is particularly the 
expert groups focusing on specific educational stages who are responsible for this.

4.3  Assessment Design and Outlook

The assessment frequencies of individual competence domains have been arranged to 
allow for systematic intra- and interindividual comparisons across ages and cohorts. At 
each measurement point, a set of competencies is tested in rather fixed combinations. 
Taken together, the realized design plan is guided by two principles: (a) enabling sys-
tematic comparisons of participants of the same age but in different educational stages or 
tracks, and (b) implementing rather fixed intervals between assessment waves, especially 
for those domains that will be modeled coherently over the life span. These intervals are 
shorter during lower stages in which greater changes are expected, whereas they become 
longer in older cohorts.

An important issue refers to the ways of linking competence scores across time in 
order to be able to analyze developmental change over the life course. Different linking 
strategies are employed in the assessment design (see Fischer et al. 2016): The tests for 
mathematical literacy are connected through common items, whereas tests for reading 
competence and scientific literacy have no common items in consequent assessment 
waves and are, therefore, linked via separate linking studies in which test instruments 
from two adjacent waves are administered to an additional sample.

Whereas at the beginning of NEPS, testing was paper-based and usually only one ins-
trument was prepared to measure domain-specific competencies for every participant in 
an age group (regardless of their previous performance), the focus is now on branched 
or difficulty-tiered testing that allows us to examine competencies of low and high-per-
forming test takers more precisely. Also, emphasis is placed on the methodological and 
technological advancement of computer-based competence tests that not only allow for 
difficulty-tiered and adaptive testing but also open up the possibility to use complex 
tasks (e.g., simulation tasks) and to analyze incidentally generated log- and process data 
as indicators of competence assessment.
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All in all, the measurement of competencies over the life span is one of the major 
challenges facing NEPS. As well as selecting a broad, but nevertheless limited number 
of competencies to be included in NEPS, it is important to operationalize these com-
petencies within a coherent framework and to convert them adequately into assessment 
instruments for all age groups and cohorts. It is essential for these tests to be sensitive to 
individual change between measurement cycles if we are to obtain a solid database for 
monitoring, describing, and analyzing educational processes that will deliver an in-depth 
understanding of developmental trajectories, their conditions, and their significance for 
(different) life courses.
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Pillar 2 of the German National Educational Panel Study (NEPS) conceptualizes and 
operationalizes the learning opportunities individuals experience throughout their 
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qualitatively. The quality of learning opportunities is framed within an opportunity-
use model to bring together a social-environmental and an individual perspective. 
The information provided covers what learning opportunities an individual uses, 
their duration and intensity and—whenever possible—an estimation of their quality. 
Also, relations and transitions between different learning environments are covered 
at some critical intersections (e.g., school entry). Whereas NEPS focuses on the indi-
vidual perspective, it also asks different actors beside the target person to contribute 
to the assessment of learning environments in specific cohorts and at specific stages. 
This leads to a comprehensive view of the cumulation of learning experiences and 
their effects on competence development, educational biographies, and educational 
 decisions.

Keywords
Education · Panel study · Learning Environments · Learning opportunities 
Educational quality

5.1  Introduction

During the life course, individuals experience educational processes in a variety of 
( synchronic or diachronic) formal, nonformal, informal, and familial learning envi-
ronments. Chronologically, these can be conceived as a succession of different formal 
learning environments that structure and partly standardize the life course. This is espe-
cially true for the formal educational system in which individuals experience at least two 
compulsory learning environments (elementary school and secondary school). Different 
educational settings are experienced before and after formal schooling, and transitions 
between these consecutive learning environments also have to be taken into account. 
In Germany, many children attend Kindergarten or day care. After general school, indi-
viduals may attend vocational education and training, colleges and universities, and 
also engage in adult learning courses. During adulthood and the course of working 
life, additional learning environments are experienced that comprise or foster educa-
tional processes (e.g., training on the job, private studies, or mass media). Alongside the 
chronologically consecutive settings, it is also necessary to take synchronic, coexisting 
learning environments into account. Educational processes take place within a multi-
tude of settings of a nonformal or informal nature such as the nonformal provisions in 
the youth welfare system or informal learning in youth clubs, from peers, or from the 
(mass) media. During childhood and early adolescence, participation in out-of-school 
activities offered by, for example, sports clubs or music schools are also relevant. More-
over, the family has to be considered, not only as a rather general condition and context 
for educational decisions but also as a learning environment itself. Thus, the surround-
ings of an individual that need to be considered in the National Educational Panel Study 
(NEPS) are composed of a complex interwoven network of different synchronic and 
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chronological settings with different interconnections and transitions between them. In 
a life-course perspective, the cumulation of experiences in this complex web of learning 
environments leads to educational outcomes rather than experiences in a single setting. 
The main research questions NEPS is addressing are: What kind of learning opportuni-
ties are experienced by an individual during the life course? What do experiences in dif-
ferent learning environments look like? How are different learning environments related 
to each other? What kind of cumulative experiences across different learning environ-
ments exist? How do specific learning environments and the cumulation of educational 
experiences across learning environments relate to individual development and educa-
tional decisions? How are learning environments influencing educational returns? But 
conversely, it also asks what does the use of a learning environment depend on?

Pillar 2 tries to introduce two quite unique aspects to NEPS: First, we address a 
great variety of learning opportunities a person experiences throughout her or his life. 
These learning opportunities take place in different formal, nonformal, and informal 
learning environments. Formal settings, in particular, also comprise educational stages 
that a person passes through during her or his education. Therefore, Pillar 2 works in 
close cooperation with the NEPS stages. Due to the diversity and multiplicity of learn-
ing opportunities, our first task is to capture as much of these experiences as possi-
ble. Besides their mere occurrence, we are also surveying the duration and intensity of 
learning opportunities. To the best of our knowledge, this is the first time in education 
research that the analysis of learning opportunities tries to incorporate all learning envi-
ronments and their interrelationships into one comprehensive approach. Our second task 
is to supplement, wherever possible, these quantitative aspects with an investigation of 
the quality of these learning opportunities. An innovative approach applies an overall 
framework model for all kinds of learning environments and learning opportunities.

5.2  Conceptual Perspectives

When considering education processes, one has to account for the interplay of differ-
ent actors: at a minimum, someone who educates and someone who is educated. There-
fore, teaching or instruction and learning are just two sides of the same coin (e.g., 
Vermunt and Verloop 1999). Nevertheless, until recently, teaching theories and learning 
theories have been developed relatively unrelated to each other. Approaches to learn-
ing used today—such as social cognitive theory (Bandura 1986) or social constructiv-
ist approaches based on Vygotsky’s sociocultural theory (e.g., Reusser 2006)—point out 
that learning is a socially mediated process. The same is true for theories of teaching and 
instruction. Here, there has been a shift from teaching as the transmission of knowledge 
to teaching as the (co-)construction of knowledge (e.g., Wellenreuther 2004). Teach-
ing then takes the form of supplying learning opportunities to the student, who, in turn, 
has to make use of these experiences. The basic notion of the interplay between learn-
ing opportunities and their use has been proposed by Helmut Fend (2006) as a model 
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that captures the interaction between the learning environment and the individual. The 
model is nondeterministic and thus aligns with modern, constructivist views on learning. 
It is also consistent with recent theoretical developments in the psychology of motivation 
and interests that stress the role of the environment in offering support for autonomy, 
competence, and social relatedness (Ryan and Deci 2000). Support, however, needs to be 
perceived and taken up by the learner. From a systems theory point of view, the interplay 
of opportunities and their use can be understood as describing the exchange between the 
social-interactive and personal systems that constitute the basic operations of the edu-
cational system (Luhmann 2002). Thus, the concept of learning environments or, even 
more, that of learning opportunities points to the notion that education is always a rela-
tion between an actor and her or his (social) environment.

The terms formal, nonformal, and informal are often used to characterize learning, 
but unfortunately in a rather diffuse way (e.g., Overwien 2005). This is especially true in 
the case of formal learning, because the organizational issue of certifying an educational 
outcome is confounded with an individual process of achieving this outcome. It is not 
learning itself that is formal, nonformal, or informal, but the context in which it takes 
place. A more appropriate and well-established conceptualization of learning makes 
use of another distinction: that between intentional and incidental learning (e.g., Reber 
1989; Sun et al. 2005). The term informal learning often connotes both forms of learn-
ing. Therefore, we propose that the terms formal, nonformal, and informal should not be 
applied to the learning process itself but to the contexts or environments in which learn-
ing takes place (e.g., Rauschenbach 2007). Both intentional and incidental learning can 
occur in all these different environments.

5.2.1  Diversity of Learning Environments

Education is associated most prominently with formal learning environments, nota-
bly schools. As a result, it is not surprising that education research is, for the most part, 
school research. NEPS Pillar 2 also draws from this research for its conceptualization—
as will be seen later. Formal learning environments are always bound to a specific form 
of organization with characteristics such as hierarchical stratification, division of labor, 
goal directedness, and societal function. In addition, one of their major and distinguish-
ing tasks is the certification of educational outcomes. Therefore, educational careers 
are governed to a great extent by this eligibility function. Personnel in formal learning 
environments act in an educationally intentional manner, and learning is also intentional 
but not self-directed (e.g., Fend 2001). In fact, at least in certain age groups (age 6 to 
15 years, or for 9 school years), formal education is compulsory in Germany. Educa-
tional processes are highly structured in terms of content, timing, and order of subject 
matter. This strict analysis of formal learning environments holds especially for schools. 
However, in university, for example, at least the decision on what to study and, to some 
extent, also the course of instruction are self-determined. In the interest of stringency, 
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we sacrifice certification as a constituting element and also denominate learning environ-
ments occurring before or after school and university as formal: namely, Kindergarten 
and firms or other enterprises in which vocational education and training and other forms 
of adult learning take place. This allows for a conceptualization of educational careers 
as trajectories through a more or less ordered educational system, starting in Kinder-
garten and going through elementary, lower, and upper secondary school or vocational 
education and training up to tertiary and further education. Not incidentally, this succes-
sion also comprises the sequence of stages within NEPS (see Chap. 1, this volume). In 
addition, comprehensive descriptions of the German educational system also take this 
broader view, accounting for Kindergartens at one end and employers and other provid-
ers of lifelong learning at the other (e.g., Cortina et al. 2008).

Nonformal and informal learning environments always accompany formal learn-
ing environments but differ markedly in that they are not compulsory but self-imposed. 
Nonformal learning environments are similar to formal learning environments due to the 
other-directed organization of learning, whereas learning in informal learning environ-
ments is essentially self-directed. Nonformal learning environments are also designated 
as being there for intentional learning, because their use is based on freedom of choice 
(Rauschenbach et al. 2004). As said before, it is not always easy to separate intentional 
and incidental learning processes in informal learning environments (e.g., Dohmen 
2001). Nevertheless, to qualify as learning experiences, the individual has to perceive 
them, at least afterwards, as a learning opportunity. In contrast to formal and nonfor-
mal learning environments, the informal learning environment does not necessarily offer 
these learning opportunities intentionally. But, on the other hand, learning in informal 
learning environments is always self-directed (e.g., Boekaerts and Minnaert 1999). 
Also—again in contrast to formal and nonformal learning environments—the roles of 
teachers and students are not defined in a clear-cut way. Often, individuals learn all by 
themselves—as is the case for media use. But also in other informal learning environ-
ments such as peer groups, the roles of teachers and students are not defined at all or 
change constantly.

Another informal learning environment is of special interest in NEPS: the family. 
We treat the familial learning environment as a special unit of research, because it has a 
profound significance for education at least for children and adolescents (e.g., Melhuish 
et al. 2008). It is also the first and a very long-lasting learning environment that precedes, 
accompanies, and even outlasts most other learning environments. Certainly, families 
have long-lasting effects not only on educational outcomes and success but in every 
realm of life (e.g., Schneewind 2008). NEPS Pillar 2 pays special attention to the family 
of origin as a learning environment and looks at the efforts parents undertake to foster 
their children’s advancement. Later in life, we also examine the individual’s own family 
as a supportive environment for learning. However, Pillar 3 is responsible for families as 
a more general context for development and as a decision-making unit for educational 
choices (see Chap. 6, this volume).
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5.2.2  Cumulation of Learning Opportunities

Educational processes take place in many different settings. They are influenced by the 
conditions of specific learning environments and the cumulation of experiences across 
different learning environments in the life course. All the aforementioned learning envi-
ronments have to be considered, because education is more than learning and instruc-
tion in formal institutions. The family is usually the first environment in which learning 
opportunities are offered to a child. From birth onward, children interact with their par-
ents, and there is strong evidence that the home learning environment exerts a profound 
influence on cognitive and social development (e.g., Bradley et al. 2001). Most children 
then experience a second learning environment: Kindergarten. From age 3 to 6, they 
spend a great amount of their time in this setting. Even at this young age, children expe-
rience additional learning opportunities of a nonformal or informal kind. This continues 
through the course of formal schooling, which is certainly the main though not the sole 
source of learning opportunities in childhood and adolescence. Over the course of life, 
the individual is confronted with an increasing quantity of learning opportunities. From 
a biographical perspective, single learning environments then lose relevance for the indi-
vidual. In our opinion, especially for schools and teachers, this should not be treated as 
a threat to their effectiveness but as a relief from liability. Formal, nonformal, informal, 
and familial learning environments thus form a complex web of synchronic as well as 
chronological learning opportunities. Little is known about their cumulative effects as 
well as their potential reciprocal, oppositional, or diminishing effects. As well as regis-
tering all the learning opportunities experienced, it is also necessary to account for the 
relations between different learning environments. Again, this holds for both a chron-
ological and a synchronic perspective. In a chronological perspective, it is particularly 
necessary to consider the transitions between successive formal learning environments. 
NEPS Pillar 2 is predominantly interested in what these transitions imply for the indi-
vidual, and what measures the learning environments offer to facilitate the transition. A 
synchronic perspective has to include the relations of formal learning environments to 
nonformal and informal learning environments (e.g., use of subsidiary offers) as well as 
the relation of the family to formal learning environments (e.g., parental involvement).

To map the complex web of learning opportunities, some additional points should be 
considered: Only some learning opportunities can be surveyed retrospectively.  Schooling 
history is one example. But even in such cases, it is only the mere episodes that can 
be examined. If one wants to gain a comprehensive picture of other learning opportuni-
ties and of some other features of these as well, one can examine only a limited time 
period. In NEPS, we decided to limit this time period to approximately one year back. 
Therefore, richer information on learning opportunities is possible only from one year 
before a single panel wave. This makes it necessary to take a longitudinal perspective 
and observe different cohorts. A second point is that the quantification of learning oppor-
tunities should not stop at documenting their mere occurrence. Whenever possible, we 
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therefore also assess duration and intensity of the single learning opportunities. Last, 
as said before, formal learning environments correspond in most cases to the stages of 
NEPS. Therefore, Pillar 2 focuses on nonformal, informal, and familial learning environ-
ments and works on formal learning environments in close cooperation with the stages of 
the NEPS.

Whereas there are a lot of findings on the effects of the occurrence of learning oppor-
tunities, especially in economic research (e.g., Heckman et al. 2010), an additional 
feature has to be considered: Not only quantitative effects but also the influence of the 
quality of learning opportunities is of strong significance.

5.2.3  Quality of Learning Opportunities

Over the last few years, educational research has gained a basic understanding of the 
core factors of learning opportunities (e.g., Hugener et al. 2009; Klieme et al. 2009; 
Klieme and Rakoczy 2008; Kuger and Klieme 2016; Meyer 2005; Scheerens 2008; 
 Seidel and Shavelson 2007). There is even a lot of shared understanding of these factors 
across school-based research and research on nonformal and informal, for example, out-
of-school activities (e.g., Mahoney et al. 2005; Miller 2003) as well as on all-day provi-
sion at school (e.g., Radisch et al. 2008; Stecher et al. 2009). The core factors of learning 
opportunities apply first of all to the interaction between the teaching and the learning 
person. Therefore, they are often designated as process quality. Four basic factors (more 
precisely, three plus one, as will be shown below), which hold in a rather general sense, 
can be distinguished: Structure, as a basic factor of learning opportunities, relates to the 
arrangement of the educational processes taking place in the learning environment, thus 
providing, for example, safeness, stability, or clarity of rules to the learner. Support is 
reflected in positive emotional relations to peers and adults in the learning environment, 
understanding, feedback, support for autonomy and competence, and social embedding. 
Challenge relates to tasks that are not too demanding but also not too simple to be solved 
by the learner, thus leading her or him to a “zone of proximal development.” Such tasks 
will also be cognitively activating. Orientation can be seen in, for example, shared val-
ues and norms, coherence among members of the group/organization, and clear expec-
tations. Whereas the first three factors describe the educational processes directly and 
can therefore be observed straightforwardly, orientation impacts more indirectly by influ-
encing the behavior of the actors in the educational process. In the following, we refer 
to these four basic dimensions as “SSCO.” Although conceptualized originally in rela-
tion to (classroom) instruction, there have been several efforts to describe other learning 
environments with SSCO as well. Moreover, other conceptualizations have been pro-
posed that we can easily link to the SSCO model. Table 5.1 recapitulates some of these 
concepts. Because orientation is not always present in other conceptualizations and can 
be seen as an overarching principle that is related to structure, support, and challenge, 
please note that it is not included in the table.
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Alongside these four basic factors that are proximal to the learning opportunity under 
consideration, it is also necessary to allow for more distal factors in which the basic fac-
tors of process quality are embedded and take the multilayered structure of learning envi-
ronments into account. For a formal learning environment, SSCO relates basically and 
especially to the instruction in specific subjects. However, it can also be differentiated on 
a school level, especially when orientation is considered (e.g., school regulations, social 
and cognitive climate, achievement expectations). We use Fend’s (2006) opportunity–
use model of educational quality as refined by Helmke (2007) and Klieme (2006) as a 
kind of overarching theoretical framework. This depicts not only SSCO but also struc-
tural characteristics of the learning environment (e.g., in a classroom setting, the class 
size, class schedule, or class composition as well as school size or school composition 
on a broader level). This proximal learning environment itself is embedded within a 
broader context with, for example, specific socioeconomic compositions. The same con-
ceptualization holds true for the family. The learning opportunities in the familial learn-
ing environments—such as in a homework situation—can also be described in terms of 
the structure, support, and challenge given by parents. These interactions are assumed 
to be influenced by the parents’ educational orientations and  further  characteristics  

Table 5.1  Concepts of educational quality

Learning 
 environment

Structure Support Challenge Reference

Formal: School Classroom man-
agement, clarity 
and structure

Supportive 
climate

Cognitive 
 activation and 
deep content

Klieme et al. 
(2009)

Formal: School Classroom 
instruction and 
management

Student–teacher 
social interactions

Student–teacher 
academic 
 interactions

Wang et al. 
(1993)

Formal: School Efficient 
 classroom 
 management

Personal learning 
support

Cognitively 
 activating ele-
ments

Kunter and 
Baumert (2006)

Formal: Elemen-
tary school

Classroom 
organization

Emotional sup-
ports

Instructional sup-
ports

Pianta and Hamre 
(2009)

Nonformal/ 
 Informal: After-
school program

Structure/ 
Organization

Social climate Focus on skill 
building and 
mastery

Mahoney et al. 
(2007)

General/Formal: 
Teaching

Regulation func-
tion of teaching

Affective function 
of teaching

Processing func-
tion of teaching

Vermunt and 
Verloop (1999)

General/Formal: 
Learning

Metacogni-
tive regulation 
 activities

Affective learning 
strategies

Cognitive pro-
cessing activities

Vermunt and 
Verloop (1999)

General: 
 Environments

System 
 maintenance

Relationship Personal 
 development

Insel and Moos 
(1974)



915 Education Processes in Life-Course-Specific Learning Environments

(e.g., their general educational level) and the home environment with its structural char-
acteristics (e.g., available books, family income). The family, again, is itself embedded in 
a regional-local environment and its social networks. The same is true for nonformal and 
informal learning environments. The interactions between the person receiving learning 
opportunities (target person) and the person(s) offering them (e.g., music teacher, sports 
trainer, peers) take place under circumstances that can be described using more structural 
as well as more contextual features.

In relation to the design of NEPS, we address these differentiated levels of learning 
opportunities within learning environments. Thus, for each educational setting of focal 
interest, we consider characteristics contained in the following three dimensions:

• SSCO: (a) Structure: safeness, stability, clarity of rules, monitoring, and scaffolding; 
(b) Support: positive emotional relations to peers and adults, understanding, feedback, 
support for autonomy, competence, and social embedding; (c) Challenge: demanding 
tasks, cognitive activation, and adequate pacing; and (d) Orientation: shared values 
and norms of the actors, coherence among actors, general attitudes and orientations 
related to educational processes and attitudes toward attributions of academic achieve-
ments. These characteristics are proposed to be valid in every educational setting, 
regardless of its formal versus nonformal or informal set up. Nevertheless, the specific 
features establishing the basic factors of structure, support, challenge, and orienta-
tion will differ between various learning environments. It has to be kept in mind that 
SSCO is also valid on more aggregated levels such as the study program or the school 
as a whole.

• Structural characteristics: Comparatively persistent general conditions for educa-
tional processes in the different learning environments. For example, with regard to 
the learning environment school, the conditions of the class in the general educa-
tion system: class size and class composition, number of lessons in different subjects 
according to the class schedule, equipment of the class, education and experience of 
teachers, and so forth; with regard to the school level: size and structure of the whole 
school. This scheme can be related easily to nonformal and informal settings such as 
sports groups. For familial learning environments, similar features can be proposed 
such as family size, family composition, or time and material resources.

• Contextual characteristics: Framing conditions of the learning environment under 
consideration. For example, with regard to the learning environment school: regional-
local characteristics such as urban/rural, unemployment, migration structure, and so 
forth. For the family, contextual characteristics are treated in more detail in NEPS 
 Pillar 3 (see Chap. 6, this volume).

As proposed in the opportunity–use model, the multilayered characteristics of  learning 
opportunities do not unfold their relevance by themselves, but have to be perceived 
and used by the individual (as the target person whose educational biography stands at 
the center of NEPS). Especially for the perception of SSCO, we expect the frame of 
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 reference to become broader with age. In preschool age, for example, the Kindergar-
ten group seems to be the appropriate learning environment to be explored, whereas 
in higher education, the study program should be analyzed. The use made of learning 
opportunities may be characterized by constructs such as learning activities or study 
time. Here, one should bear in mind that outcomes of earlier learning opportunities may 
also function in the use of later ones. That is to say that competencies and motivation 
will also influence the use of learning opportunities (see Chaps. 4 and 9, this volume). In 
addition, these characteristics will become more and more prominent with age. There-
fore, the characteristics of the target person in the use of learning opportunities are not at 
the center of NEPS Pillar 2, but will be treated in some stage-specific survey topics.

The just-mentioned characteristics have been conceptualized mainly within school 
and teacher effectiveness research. Especially for secondary schooling in general and 
for math instruction in particular, some major research results are available (e.g., Kunter 
et al. 2005; Lipowsky et al. 2009) and there are also some for German language instruc-
tion (e.g., Klieme et al. 2010). In sum, research shows that challenge is related mainly to 
competence development and achievement outcomes, whereas support is related to moti-
vation and interest development. Finally, structure as well as orientation seem to serve 
as a necessary, but not sufficient condition for the quality of education. There is also evi-
dence from research that proximal characteristics influence educational outcomes to a 
greater extent than more distal ones. Nevertheless, this does not mean that these features 
are not relevant, especially when taking educational, sociological, and economic per-
spectives into account. For example, the monitoring of returns to educational inputs and 
guiding policy in the design of the educational system requires information on the more 
distal characteristics (see Chap. 8, this volume).

Going back to the succession of formal learning environments in the educational 
system, research on elementary schools is sparse compared with research on secondary 
schooling. But results show that the relevant features are much the same as the afore-
mentioned ones (e.g., Helmke and Weinert 1997). Concerning Kindergarten, research 
conducted so far has relied mainly on global dimensions of educational quality. How-
ever, by differentiating structural, orientational, and process quality, the conception 
strongly resembles the framework of Pillar 2 (e.g., Tietze et al. 2005).

This holds even more when we follow the educational career after compulsory school-
ing. Whereas there is some information on formal learning environments in higher 
education and vocational education and training, findings on further education are sparse –  
maybe due to the fact that occupational settings are seldom treated as formal learning 
environments. Nevertheless, we conceive these educational settings as offering structure, 
support, and challenge to the individual and shared educational orientations just like the 
other formal settings that have been conceptualized more frequently from this perspective.

As noted above, there are hints that our concept of educational quality also holds for 
nonformal and informal settings (e.g., Mahoney et al. 2007; Miller 2003). This is true for 
the family as well (e.g., Melhuish et al. 2008; Wild and Gerber 2007).
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5.3  Perspectives of Analysis

The basic perspectives of analysis within NEPS Pillar 2 are twofold: They can be 
conducted on an environmental/institutional level or an individual level.

On the level of learning environments, interest focuses on the quality of single learn-
ing opportunities. One can ask how many persons attend different learning environments 
(e.g., private lessons, music lessons, sport clubs) and how do they rate the quality of 
education within these learning environments. One can ask how learning environments 
of the same kind (e.g., secondary schools, Kindergartens) differ, and how do their dif-
ferences relate to individual development. A wealth of information is being provided on 
level of the learning environment. This includes structural and contextual characteristics 
and especially also features of the basic factor “orientation” on the level of the school 
or Kindergarten. Therefore, through its longitudinal design, the NEPS is also addressing 
questions concerning the long-term effectiveness of the learning environment and even 
changes and developments of effectiveness over time (e.g., Klieme and Steinert 2008).

On the level of the individual, we ask about the extent of use and the consequences of 
different learning opportunities and their cumulation over the life course. Questions are: 
What learning opportunities are used to what extent, permanence, and intensity? What 
are the individual and social determinants on which this usage depends? What is the role 
of the family as a special learning environment? Are there out-of-school educational 
biographies? Is the perception and evaluation of different learning environments related? 
Does the use of learning opportunities depend on experiences of their quality or the qual-
ity of antecedent learning opportunities? How do amount and quality of learning oppor-
tunities relate to competence development? What influence on professional development 
can be attributed to the learning environment? One unique feature of NEPS is that we 
can take a look at all the relevant learning environments in the educational biography of 
the individual in a longitudinal perspective. This is delivering a rich source of data to the 
scientific community interested in educational research.

5.4  Surveying Learning Environments

After depicting the conceptual frame of NEPS Pillar 2, we now want to show some oper-
ationalizations of the aforementioned constructs that are already being implemented. It 
should be noted that in relation to the living conditions of the actors in particular stages, 
the focus is on different learning opportunities such as homework or private lessons in 
the context of students’ familial learning environments; work experiences as learning 
opportunities at the end of schooling or during university studies; or advanced training 
courses in further education in adulthood.

Depending on the specific cohort and stage under observation, information on learning 
opportunities is captured from different actors. Whereas in adult samples, we examine only 
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the target person’s view, in samples of children and adolescents, data is provided by par-
ents as well as educational and administrative staff. The latter give information mainly on 
contextual, structural, and compositional characteristics of the factual learning environment 
and also on their educational orientations. Information from parents relates especially to the 
home and out-of-home learning environments they offer to their children.

A note has to be made on the assessment of SSCO. The process quality of learning 
opportunities is not easy to grasp. Different perspectives have to be taken into account 
that all have advantages and disadvantages depending on the dimension under considera-
tion. For process quality of classroom instruction, Clausen (2002) has argued that a com-
prehensive view necessitates the triangulation of the perspectives of teachers, students, 
and external observers. In NEPS, an external observation is not feasible—due not only 
to assessment costs but also to issues of data privacy in scientific use files. Moreover, in 
some cohorts and for some learning environments (e.g., nonformal and informal learn-
ing opportunities) in general, only target persons (i.e., students) are surveyed. On the one 
hand, students are reliable sources, because they have much more experience with a spe-
cific setting than an external observer. On the other hand, however, their evaluations are 
prone to subjective bias. For example, it is hard to assess challenge independently from 
one’s own competence level. Students also tend to evaluate instruction from a global 
 perspective (e.g., Gruehn 2000). Nevertheless, student achievement correlates more 
strongly with student self-reports than reports from the teacher’s or external observer’s 
perspective. In Kindergarten, children are too young to be surveyed on process quality. 
Here we have to rely solely on the perspective of their educators.

Another issue is the limited amount of interview time or item numbers within NEPS. 
We decided primarily to gain a comprehensive picture of the learning opportunities an 
individual perceives by quantifying their use and complementing this picture whenever 
possible with some quality aspects. Overall, assessment of quality has to remain quite 
global. Nevertheless, we have succeeded in capturing quality features for most learn-
ing environments under consideration. We shall close with some examples of the corre-
sponding efforts made so far.

A study was conducted to relate process quality in Kindergarten as assessed by 
trained observers to variables collected in the educator’s questionnaire of the NEPS Kin-
dergarten sample (Bäumer and Roßbach 2016). It can be shown that on a global level, 
Kindergarten quality can be reproduced quite well by the use of questionnaire data. But 
it has to be stressed that one should not expect to find one single indicator of Kindergar-
ten quality, and any conclusions, especially causal ones, have to be drawn with caution.

In collaboration with NEPS Stage 7 (Higher Education and the Transition to Work; see 
Chap. 16, this volume), an online survey was conducted targeting the process quality of 
study programs from the perspective of students. This resulted in the following measure-
ment model of the core factors: Structure is represented by the factors “coordination of 
courses offered” and “structuredness of lectures and classes.” Support comprises “rapport 
with lecturer,” “rapport with fellow students,” and “motivation.” Challenge is illustrated 
by “pressure to perform,” “meaning orientation,” “reproduction orientation,” “knowledge 
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construction” and “knowledge transmission.” Finally, orientation is captured with respect 
to “research,” “practice,” and “interdisciplinarity” (Schaeper and Weiß 2016).

As a last example, we discuss assessment of the quality of nonformal learning oppor-
tunities—for example, practical courses for adolescents during their time at school and 
courses of further education in adulthood. Here, the battery of questions has to be very 
short, usually 9 to 10 single items to cover at least three dimensions (structure, support, 
challenge). Whereas an exploratory analysis resulting in one single principal component 
showed a tendency toward an overall evaluation, in confirmatory analyses, a multidimen-
sional solution in line with the core factors is usually superior to a single solution.

In the following, we shall give a short overview of the constructs measured and pub-
lished so far. Because data is provided separately for each of the six NEPS Starting 
Cohorts (SC) and every SC has a focus on different learning environments, we describe 
the measurements for the SC individually. Detailed information is available on the NEPS 
website (www.neps-data.de). Corresponding construct papers are not yet available. They 
will be published by the end of 2019.

The main focus of SC 1 Newborns (see Chap. 11, this volume) with respect to learn-
ing opportunities is on parent–child activities. These have been surveyed in all four 
waves (2012–2015; age of children 0.5 to 3 years) that are available as Scientific Use 
Files (SUF). There are age-specific versions of the items, with at least one “anchor item” 
(reading to the child). As a special case, parent–child activities were also assessed by 
video observation in Waves 1 to 3 (Sommer and Mann 2015), giving additional informa-
tion on, for example, parental sensitivity and responsivity. Beginning with Wave 2, peda-
gogical staff in early childhood education and care (ECEC) settings were also surveyed 
with drop-off questionnaires. Because these instruments are based largely on instruments 
developed for SC 2, we shall discuss them in the next section.

SC 2 Kindergarten (see Chap. 12, this volume) is an institution-based sample. There-
fore, questionnaires for educators and heads of the ECEC facilities are a main focus of 
Pillar 2. These questionnaires were administered in Waves 1 and 2. In Wave 3, the main 
sample of target children were enrolled in elementary school. Instruments for teach-
ers and school principals again draw on instruments from SC 3 and will be discussed 
later. SUF are available from Wave 1 to Wave 6, targeting Grade 4 students (last year 
of elementary school in Germany). The educators’ and head teachers’ questionnaires 
contain a wealth of information on structural and compositional characteristics of the 
ECEC settings and groups of the target children (e.g., group size, opening hours, aver-
age age, and age variability of children). Staff characteristics (e.g., years of education, 
further training) are also included. Process quality is captured in terms of materials and 
activities offered to the children. The focus of the parent interview is again on parent–
child activities and, later, on parental monitoring. Parents are also asked about the out-of-
home activities of their children. From Wave 3 onward, school-related variables are also 
assessed.

Variables related to school are the main focus of SC 3 Grade 5 (see Chap. 13, this vol-
ume). Data for Wave 1 to Wave 7 have been published so far, covering Grade 5 to Grade 

http://www.neps-data.de
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10. Parents as well as target students give information on private tuition, parental support 
of school work, and satisfaction with school. Students also give information on instruc-
tion, extracurricular activities at school, and school involvement. However, students also 
report out-of-school activities such as sports or courses at music or art schools. Question-
naires for teachers cover aspects of instructional quality but also such aspects as teacher 
attitudes, teamwork, or further education. School principals give information mainly on 
structural (e.g., school size, facilities) and compositional (teaching staff and students 
body) characteristics of the school. Every second year (Grade 6, Grade 8, Grade 10), 
they provide data on all-day school programs at their schools.

The same information is available for SC 4 Grade 9 (see Chaps. 14 and 15, this 
 volume), as long as target students stay in school. Students leaving school are followed 
up individually. Information from context persons is no longer available. The SUF for 
SC 4 comprises nine waves so far. At the first interview, students were asked about sup-
port in the transition out of school (into work). In later waves, they were surveyed on the 
quality of vocational training when they were in last year of training.

As said before, the main focus of Pillar 2 regarding SC 5 First-Year Students (see 
Chap. 16, this volume) is on the process quality of study programs. The corresponding 
online questionnaires have been conducted in Wave 2 (2011) and Wave 6 (2013/2014). 
Other online questionnaires provide information on learning groups, university activities, 
and voluntary activities (Wave 4 and Wave 8). SUFs for Wave 1 to Wave 10 are already 
available.

The adult sample SC 6 Adults (see Chap. 17, this volume) is concerned mainly with 
further education courses. Besides quantifying these courses, target persons also evaluate 
their quality. They also give information on more informal learning opportunities. Data 
on these issues is provided in each of the eight waves published as SUF so far. In addi-
tion, information on work tasks (variety of requirements, range of activity) is available 
for Wave 4 and Wave 8. These not only demand knowledge but also influence informal 
learning. Data on volunteer activities are available for Wave 6.

To conclude, despite the challenges associated with assessing the core factors of Pillar 
2, results have shown that they can be surveyed quite successfully. Moreover, data on the 
structural and contextual characteristics of the learning environment, which also capture 
the multitude of learning opportunities itself, provide a rich resource for different analy-
ses by the different academic disciplines conducting education research.

5.5  Outlook

During their educational careers, individuals pass through a variety of formal, nonformal, 
and informal learning environments. It can be said that the succession of these settings as 
well as their synchronic structuring mold—at least in part—an individual’s educational 
career. The major advantage, challenge, and innovative potential of NEPS is that it brings 
together diverse and, in some cases, perhaps conflicting learning environments within a 
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general framework. The framework we propose describes educational environments as 
offering learning opportunities that the individual can make use of, and this leads to a 
cumulation of learning experiences across time and settings. By focusing on the educa-
tional quality of the learning opportunities, it becomes possible to examine the educa-
tional system and its effects on the individual’s educational career as a whole, thereby 
relating diverse findings to each other and combining them to gain a deeper understand-
ing of the educational processes taking place in Germany.
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Abstract
Research has shown consistently that social origin has exceptionally strong effects on 
educational outcomes in Germany. Alongside the primary effects of social origin, it is 
the secondary effects that are especially strong. The reasons for these differences in 
educational decisions, which persist even when academic abilities are held constant, 
are not clear. Several theoretical approaches claim to explain the association between 
social origin and educational decisions. These include rational choice theory and 
different versions of bounded rationality; theories based on the relevance of values, 
social norms, and reference groups; social capital theory; and cultural capital theory. 
However, simultaneously judging the relative merits of these approaches requires the 
appropriate data. Up to now, there has been a particular lack of consistent measures 
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across all relevant educational stages over the life course. Longitudinal data offer 
great advantages for determining the causal effect of the factors under  consideration. 
 Previous data has been restricted to a single educational decision and has been 
either cross-sectional or restricted to locally defined samples. Pillar 3 of the German 
National Educational Panel Study (NEPS) aims to measure the relevant factors for 
explaining educational decisions and inequality in educational opportunity in all rel-
evant stages over the life course.

Keywords
Education · Social inequality · Rational choice · Social capital · Cultural capital

6.1  Introduction

Pillar 3 of the National Educational Panel Study (NEPS) focuses on educational deci-
sions and inequality in educational opportunity (IEO) over the life course. There is 
a rich tradition of theoretical work in this field. Some of these theoretical approaches 
aim to use social origin to explain all relevant educational decisions over the life course 
as well as the inequality in these decisions (see, for explanations of ethnic inequality, 
Chap. 7, this volume). The four most important theories are (a) rational choice theory 
and bounded rationality; (b) values, social norms, and reference groups; (c) social capital 
theory; and (d) cultural capital theory.1 This section provides an overview of the core 
theories forming the basis of Pillar 3 and how these theories are being operationalized to 
explain different transitions and decisions over the life course.

From birth to retirement, individuals face a vast number of important educational deci-
sions. Some of these—such as the choice of school type after elementary school—have 
received extensive scientific attention, whereas others have been mostly neglected up 
to now. Shortly after a child’s birth, parents have the option of choosing different child 
care arrangements, followed by the decision on whether to attend Kindergarten (and 
for how long), when to start elementary school, and which type of secondary school to 
attend. Then, there is the decision about leaving school instead of continuing education, 
the choice between academic and vocational studies, and the question whether to attend 
vocational education and training or a tertiary track. After leaving the educational sys-
tem, there is the decision to participate in various forms of lifelong learning. Furthermore, 
actors can decide to modify or correct most of these choices at a later point in time by, for 
example, switching school types, dropping out of university, or obtaining a  second degree.

Two important factors have to be taken into account when explaining educational 
decisions. First, the relative weight of different actors changes over the life course. 
Whereas in early stages, decisions are made mainly by a child’s parents, with growing 

1Other theoretical constructs pertaining to the decision formation, namely motivational concepts 
are discussed in Chap. 9, this volume.
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age, the importance of the child increases. As a result, data collection in different edu-
cational stages has to concentrate on the appropriate decision agents. Second, educa-
tional decisions lead to different learning environments (e.g., school types), and these, 
in turn, influence future learning opportunities and outcomes. Thus, the interdependence 
between competence development (see Chap. 4, this volume), learning environments 
(see Chap. 5, this volume), and educational decisions has to be taken into account.

Many studies have shown considerable inequality in the above-mentioned educational 
decisions. For instance, children with less favorable social backgrounds spend less time 
at Kindergarten (Becker and Lauterbach 2008), select less ambitious secondary school 
tracks (Ditton 2007), and are less likely to continue school after a first school leaving 
certificate (Tieben 2011). Furthermore, lower social origins lead to less participation 
in higher (Reimer and Pollak 2010) and adult education (Schömann and Becker 1995). 
The extent of educational attainment has serious consequences for peoples’ life chances. 
More education leads to higher income (Boockmann and Steiner 2006) and a lower 
unemployment risk (Kettunen 1997). There are important non-labor-market returns as 
well: Education is associated with better health (Sander 1998), lower risk of becoming 
criminal (Lochner and Moretti 2004), more life satisfaction (Hartog and Oosterbeck 
1998), and better political representation (Milligan et al. 2004) (see, for all dimensions of 
returns, Chap. 8, this volume).

According to Boudon (1974), the reasons for inequality in educational opportunity 
(IEO) can be divided into primary and secondary effects of social class. Whereas primary 
effects operate through class differences in educationally relevant competencies, secondary 
effects lead to class inequality in educational choices at the same level of academic compe-
tence. Results for early educational stages prove that secondary effects are relatively strong 
in Germany (Becker 2009). Findings on the transition to secondary school in the state 
of Rhineland-Palatinate reveal that 53% of the effect of parental class and 71% of edu-
cational origin are due to secondary effects (Stocké 2007a). Similarly, secondary effects 
account for 40% of class inequality and 43% of effects of educational background in the 
states of Bavaria and Hesse (Relikowski et al. 2009). According to nationwide data, 59% 
of the effect of families’ educational status is attributable to secondary effects (Neugebauer 
2010). In the case of the transition to tertiary education, secondary effects have even been 
found to be as high as 53% and 79% (Neugebauer et al. 2013). Because secondary effects 
are of such pivotal significance for IEO, the third pillar deals with educational decisions.

For younger birth cohorts, the gender gap in secondary school degrees has changed 
considerably. Today, female students even receive higher educational degrees in 
 Germany (Diefenbach and Klein 2002) and are less susceptible to grade retention 
(Krohne and Meier 2004). At the same time, men and women still choose gender-specific 
school subjects, fields of study, vocational education and training programs, and appren-
ticeships (e.g., Ayalon 1995). Some researchers explain these gender-related choices as 
the result of rational decisions (Jonsson 1999); others point to the relevance of biased 
beliefs about one’s own abilities, gender differences in field-related self-concepts, or 
gender roles. In addition to improving the documentation of the most recent trends in 



104 V. Stocké et al.

gender differences in the transition properties at the important branching points in edu-
cational careers, NEPS seeks to examine the explanatory potential of these competing 
theoretical explanations.

6.2  Theoretical Models and Empirical Evidence

This section gives an overview on the above-mentioned four most important theories for 
explaining educational inequality.

6.2.1  Rational Choice Theory and Bounded Rationality

There are three different versions of the theory of rational educational decisions: 
human capital theory (Becker 1964), the theory of planned behavior (Ajzen 1991), and 
sociological rational choice theory (Breen and Goldthorpe 1997; Erikson and Jonsson 
1996; Esser 1999). Rational choice theory (RCT) can be regarded as a sound compro-
mise between the extremes of human capital theory and the theory of planned behavior. 
Furthermore, this version of the theory has stimulated empirical research on selection 
between secondary school tracks and the decision to enter higher education (see, for a 
comparison of the different theories and the available empirical evidence, Stocké 2010). 
Thus, RCT is utilized as a theoretical basis of Pillar 3.

Sociological RCT assumes that the summary evaluation of an educational option Oi 
can be represented as the subjective expected utility SEU (Oi) (Breen and Goldthorpe 
1997; Erikson and Jonsson 1996; Esser 1999). This SEU value is based on different edu-
cational returns that are evaluated on the basis of the actors’ objectives j and result in 
the utility values Uij. Relevant objectives are labor market returns such as income, job 
security, and job prestige (Stocké 2007b). An especially important non-labor-market out-
come is to avoid intergenerational status demotion. Another important determinant of 
SEU is the subjective probability pi of successfully completing an educational option Oi, 
so that the benefits Uij can be realized. This expectation of success is the outcome of all 
the individual and structural factors that facilitate or hinder educational success. The last 
determinant of the expected utility SEU (Oi) is the direct and opportunity costs Cik for 
completing educational option Oi. Direct costs include financial expenditures for text-
books, teaching materials, or tuition fees, whereas opportunity costs are all those forgone 
benefits that could have been realized instead of participating in educational training. 
The theory also includes nonfinancial burdens, for example, having to commute, time 
pressure, or alienation from friends and family. The theory assumes that the overall 
evaluation of each educational option can be expressed by the following formula: SEU 
(Oi) = pi • Uij − Cik. Actors then choose the option with the highest expected utility.

Three factors explain IEO: First, because of different endowments with time and 
resources, the burden of educational participation differs according to origin. Second, 
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own abilities combined with the support that can be mobilized from others make actors 
differ in how far they trust in their abilities to succeed in their respective educational 
careers. Third, the expected utility of educational returns may differ, for instance, because 
of anticipated discrimination on the labor market or because higher certificates are unnec-
essary for status maintenance.

Theoretical approaches and empirical evidence suggest that decision mechanisms 
are often much less than perfectly instrumentally rational. Instead, they are assumed to 
reflect satisficing (Simon 1993), be affected by frame selection (Esser 2001), and result 
from utilizing heuristics (Gigerenzer and Todd 1999) and attitudes. Furthermore, mode-
choice models assume a variable kind of rationality (Heiner 1983). Another important 
determinant not taken into account by conventional RCT is the actor’s time preference. 
It is assumed that people downscale and discount results of behavior that are expected to 
occur further on in the future (Fishburn and Rubinstein 1982). Thus, actors with higher 
discount rates can be expected to invest less in education, because costs are incurred in 
the present whereas advantages will come only later.

6.2.2  Values, Social Norms, and Reference Groups

Sociological approaches to explaining IEO have stressed the role of class-specific beliefs 
and values about educational success and differences in educational preferences con-
ceptualized as achievement attitudes, norms, and values (e.g., Hyman 1966). Within the 
widely acclaimed Wisconsin Model, these subcultural differences in beliefs and values 
are assumed to result from social influence processes (Sewell et al. 1970). In particular, 
the learners’ educational and occupational aspirations are expected to be shaped by refer-
ence groups and significant others. The resulting aspiration level is predicted to explain 
differences in educational outcomes. The theory assumes socially shaped aspirations to 
be the crucial mediating factor between social origin and educational behavior, and that 
this factor establishes motivational differences between status groups.

An often neglected but important differentiation is that between realistic and idealistic 
aspirations. Realistic aspirations represent forecasts of educational careers that take all 
factors facilitating or constraining educational attainment into account. In contrast, ideal-
istic aspirations entail either self-commitment or a normative expectation to reach a cer-
tain educational level (see, for this differentiation, Haller 1968; Stocké 2005a). Whereas 
in many cases, it is unclear whether realistic expectations or idealistic wishes are being 
measured (e.g., Laanan 2003), idealistic aspirations are tapped more clearly by other 
measures (e.g., Dandy and Nettelbeck 2002). Although idealistic wishes may be the pri-
mary source of motivational effects on educational behavior, realistic expectations will 
be measured as well.

Interpersonal influences depend on the quality of the relationship and, in particular, 
on the strength of ties (Granovetter 1973). Influential others have been found to repre-
sent strong ties in terms of the frequency of interpersonal contact and communication 
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(Friedkin 1993), the duration of the relationships (Ganter 2003), and their length and 
intimacy (Hoffman et al. 1992). In order to take the relative effect of reference persons 
into account, proxy information about the strength of ties has to be measured.

Whereas the aforementioned influences establish normative reference group effects 
that are relevant for the formation of aspirations and values, reference groups also serve 
as a standard of comparison (Singer 1981). In order to realistically evaluate their own 
academic performance and their prospects of success in the future, actors utilize the 
performance of their social context as a standard for comparison. As a consequence, a 
well-performing reference group may have negative effects on learners’ self-esteem and 
self-efficacy beliefs and consequently deteriorating effects on their achievement motiva-
tion (Bandura et al. 1996). Hence, normative and comparative reference group effects 
may exert contradictory effects on the learner’s achievement motivation.

6.2.3  Social Capital Theory

Learners and families with large amounts of social capital can be expected to have privi-
leged chances of reaching favorable educational outcomes. However, “social capital” can 
be regarded as an umbrella concept covering a range of different kinds of mechanisms. 
First, social capital refers to the existence of relations of trust and effective social norms 
that facilitate the provision of collective goods. According to Coleman (1988), functional 
communities around schools work together in order to enforce ambitious achievement 
norms and create positive attitudes toward learning (see, for normative reference group 
effects, paragraph 6.2.2, above). Many studies have confirmed the positive effect of 
social closure on educational success (e.g., Thorlindsson et al. 2007; for negative evi-
dence, see Morgan and Todd 2009). Second, social capital encompasses differences in 
the quality and quantity of resources in a broader sense that a person can access and 
mobilize through social relations (Lin 1999). Three kinds of such resources can be dif-
ferentiated. These are (a) information, for example, social networks provide access to 
adequate and cheap information about educational options (Granovetter 1973); (b) sup-
port, for example, well-educated parents can offer their children more qualified help in 
school-related issues (Teachman et al. 1997); and (c) obligations, for example, social 
credit built up in the past may help the actor to find a well-paid job (Bourdieu 1986). 
Many studies have shown that information (e.g., knowledge about job vacancies and 
inside information about job requirements) and support (e.g., referrals) also exert posi-
tive effects on labor market outcomes. As well as being directly beneficial for educa-
tional success, social capital also increases achievement motivation through different 
educational returns. Lower status families, being less well endowed with all kinds of 
social capital, have lower educational success and furthermore achieve lower returns to 
education on the labor market.
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6.2.4  Cultural Capital Theory

Following social reproduction theory by Pierre Bourdieu and Jean-Claude Passeron, 
cultural capital has been hypothesized to be a major resource in the reproduction of 
educational inequalities and the existing class structure (Bourdieu 1986; Bourdieu and 
Passeron 1971). Basically, the authors assume that the class structure is reproduced 
across generations through the transmission of cultural capital within the family and 
through the way the cultural capital of the higher classes is rewarded within schools. In 
other words, the authors suppose that there is an intergenerational continuity of social 
positions backed by an only seemingly meritocratic educational system. Cultural capi-
tal comprises familiarity with and participation in the dominant culture in a society. 
Bourdieu (1986) distinguishes three different forms of cultural capital: (a) objectified 
cultural capital (resources such as pictures, musical instruments, books, and computers), 
(b) embodied cultural capital (such as cultural knowledge and linguistic competencies), 
and (c) institutionalized cultural capital (educational certificates and degrees).

Applications of the theory of cultural reproduction follow two different views on cul-
tural capital: public cultural participation that serves to communicate status distinctions 
versus private forms of activities—such as reading—that help to develop specific skills 
(Crook 1997; see also de Graaf et al. 2000). Studies adopting the first perspective find a 
sizeable effect on educational success whatever specific educational outcome variable is 
chosen (school grades, years of schooling, or various transitions in the educational sys-
tem; see DiMaggio 1982; Rössel and Beckert-Ziegelschmidt 2002). However, studies 
that additionally take into account activities directly supporting the development of skills 
find that participation in highbrow culture loses much of its explanatory power (de Graaf 
et al. 2000; Sullivan 2001). According to these studies, it is reading and watching certain 
valuable television programs that particularly foster students’ educational attainment. 
Another important issue is whether cultural capital is surveyed in the parents (de Graaf 
et al. 2000), the students (DiMaggio 1982), or both (Aschaffenburg and Maas 1997; 
 Rössel and Beckert-Ziegelschmidt 2002). If indicators of cultural capital are assessed 
only in students or parents, the hypothesis on the transmission of cultural capital from 
parents to children remains untested (see, for an exception, Sullivan 2001).

In the field of cultural capital, there are several open questions: First, applications of the 
theory are restricted to school students and their educational success. Is cultural capital rel-
evant for educational success in later stages in the educational biography as well? Second, 
which kind of cultural capital has the strongest effect on educational success? Third, does 
the educational system positively sanction distinctive highbrow cultural capital, independent 
from competencies?
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6.3  NEPS Measures for the Constructs in the Educational 
Stages

Given the various different educational decisions actors face over the life course, the 
main challenge for Pillar 3 is to develop a consistent concept of measurement for each 
construct over the eight educational stages. When doing so, adequate consideration must 
also be given to the specific situation within each stage. Therefore, the result has to be a 
balance between stage-specific and comparable measurements over the life course. As 
well as operationalizing the four theories for explaining educational decisions, the meas-
urement of sociodemographics and social origin is central for Pillar 3. Here, rigorously 
standardized measurements are essential not only to retain comparability over the educa-
tional stages within NEPS but also to link up with existing (international) research.

Because there is a large overlap between reference group theories and social capital 
approaches such as that of Coleman (1988)—both dealing with normative climates and 
interpersonal influence—these constructs are generally measured at the same time points 
and treated together in Sect. 6.3.3. The target person’s own aspirations and attitudes 
toward education are included in the section on bounded rationality.

6.3.1  Principles of Measuring Social Origin 
and Sociodemographics

Measuring social origin and sociodemographics is of central importance to NEPS. First, 
sociodemographic characteristics are essential for describing the composition of the sam-
ple, calculating weights, and performing imputation. Second, sociodemographic charac-
teristics serve as proxy measures for several theoretically relevant constructs. And third, 
they are partly used as indicators for inequality in educational opportunity. The latter is 
of particular interest for Pillar 3, because we focus on social inequality and educational 
decisions.

Consequently, we attach great importance to an internationally comparable meas-
urement of social origin and sociodemographic characteristics, and especially to the 
measurement of educational degrees and the structure of social inequality connected to 
status positions in the labor market. General and vocational degrees are measured so that 
they can be coded in line with the International Standard Classification of Educational 
Degrees (ISCED; OECD 1999) and the educational classification of the Comparative 
Analysis of Social Mobility in Industrial Nations (CASMIN; König et al. 1988) project. 
To measure the structure of social inequality, we collect detailed data about occupational 
positions. We are able to recode our data in line with, for example, the International 
Standard Classification of Occupations (ISCO; ILO 1990) as well as the International 
Socio-Economic Index of Occupational Status (ISEI; Ganzeboom et al. 1992) and the 
Erikson–Goldthorpe–Portocarero class scheme (EGP, Erikson et al. 1979; see also  
Erikson and Goldthorpe 1992).
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In general, sociodemographic characteristics need to be ascertained for (a) the target 
person (i.e., for the child, adolescent, and adult who is the learner and decision maker); 
(b) the family of origin (both parents of the target person as well as siblings); and (c) 
the target person’s own family (partner and children). Whenever possible, information 
is collected through self-reports by the individuals to whom the information is referring. 
Consequently, one reason to conduct a parental interview in Stages 1–5 is to obtain valid 
information about the social origin of the target persons and the sociodemographics of 
both target persons and parents. Depending on the educational stage under study, char-
acteristics are being measured for different persons and in varying detail (see Table 6.1).

In addition, information on the target person’s migration characteristics (see Chap. 7, 
this volume) as well as on her or his educational and employment history is collected 
for all cohorts. The basic instruments for measuring this history retrospectively are taken 
and adapted from the ALWA study (“Arbeiten und Leben im Wandel”) of the Institute for 
Employment Research (Kleinert and Jacob 2006; see Chap. 17, this volume). Further-
more, in all educational stages, information is being collected on general and vocational 
educational level, employment, occupation, and migration history of mother and father in 
the family of origin and in the current partner. We are also collecting some information 
on the educational degrees and occupational status of siblings. Moreover, information 
on household income (see Chap. 8, this volume), household composition, and local resi-
dence is being measured in each stage. Adolescent or adult target persons in Stages 6–8 

Table 6.1  Overview: measurement of sociodemographic characteristics

Target persons Family of origin Own family
Stage 1–5 Stage 6–8 Parents Siblings Partners Children

Basic sociodemographics x x x x x x

Migration characteristics 
(for details, see Pillar 4)

x x x x

Educational history x x

Employment history x

General and vocational edu-
cational qualifications

x x x x x x

Current employment status x x x x

Current (or last) occupation 
and occupational status

x x x

Household income and indi-
vidual income (for details, 
see Pillar 5)

x x x

Partnership status x x

Household composition x x

Regional information x x
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are additionally being asked for information on their personal income (see Chap. 8, this 
volume) and partnership status. Sociodemographic characteristics were measured in the 
first panel wave and are being updated each wave when status changes occur.

6.3.2  Measuring Rational Choice and Bounded Rationality

Finding a framework for operationalizing rational choice theory (RCT) and bounded 
rationality in NEPS poses the dilemma that instruments must be not only comparable 
across stages but also tailored to the decisions specific to each stage. A further problem 
is that there are substantial differences in the amount of previous research and opera-
tionalizations for the different educational decisions. Whereas several panel studies such 
as the projects “Educational Processes, Competence Development and Selection Deci-
sions in Pre- and Primary School Age” (BiKS), “Kompetenzaufbau und Laufbahnen im 
Schulsystem [competence development and education careers in the school system]” 
(KOALA-S), and the “Mannheim Educational Panel Study” (MEPS), include rational 
choice constructs for the transition from elementary to secondary school, there are lit-
tle to no explicit operationalizations for other stages. Furthermore, the existing concepts 
were developed with only one decision in mind, and it is not easy to transfer them to 
other contexts. Therefore, most of the constructs discussed in this section were devel-
oped specifically for NEPS.

To ensure comparability across stages, question format (including sentence struc-
ture, word choice, and response options) is being kept as constant as possible, whereas 
content varies according to the respective decision. All our operationalizations of RCT 
are strictly prospective, and we always focus on the most important upcoming decision. 
These are:

• Decisions about early child care arrangements (Stage 1)
• When to enter Kindergarten (Stage 1)
• When to enter elementary school (Stage 2)
• Choice of secondary school (Stage 3)
• Change of school type and choice of secondary degree (Stage 4)
• Choice of vocational education and training or university options (Stage 4, Stage 5)
• Discontinuation or change of vocational education and training/field of study (Stage 

6, Stage 7)
• Choice of obtaining a master’s degree/doctorate (Stage 7)
• Choice of reentering formal education (Stage 8)
• Participation in lifelong learning (Stage 8).

6.3.2.1  Expected Probability of Success, Costs, and Benefits
For each of these decisions, we operationalize the expected probability of success and 
the most relevant cost and benefit dimensions for each decision alternative. Depending 
on the stage, relevant cost dimensions include all or several of the following: financial 
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costs (both direct and indirect, e.g., missed income), social costs (e.g., losing friends who 
go to a different school/being sanctioned for not meeting social expectations), time costs, 
and effort costs. Benefits can include prospects for future jobs, access to other education 
options, and personal enjoyment of the chosen option. Which of these dimensions are 
used to explain a given decision depends on whether there is variation on a particular 
dimension for the different alternatives, whether previous research leads us to expect the 
dimension to be relevant, and whether the respondent is able to form an opinion about 
this dimension. For instance, it is the parents and not the school children themselves who 
are usually able to assess the financial implications of attending different school tracks.

6.3.2.2  Motive of Status Maintenance
NEPS includes an extensive operationalization of the motive of status maintenance, 
including maintenance of both educational and occupational status of the target person’s 
mother and father. In Stages 1–5, we survey the parents’ motive that their child should 
maintain their status. Stages 4–8 include the target person’s motive of status mainte-
nance. Thus, we can compare parents’ and target persons’ attitudes for the duration of 
secondary school.

For both educational and occupational status, we assess the subjective importance for 
the target person of maintaining the status of each parent. Consequently, the data provide 
evidence for testing the assumption that low status groups are less motivated to maintain 
their parents’ status. For occupational status, we additionally ask respondents how likely 
they think it is that the mother’s and father’s status can be maintained when each of the 
possible educational options is chosen, thereby providing researchers with the opportu-
nity to model an interaction of likelihood and importance, that is, subjective expected 
probability and utility.

6.3.2.3  Information and Time Horizon
The RCT assumes that actors are reasonably well informed about their options, and 
that their time horizon stretches far enough to consider the future implications of their 
actions. Therefore, we ask participants how well informed they feel about the institu-
tional setting and the regulations relevant to the upcoming educational decision. Time 
horizon is operationalized by asking how often the respondent already thinks about a 
future decision. In addition, Pillars 3 and 4 have developed an instrument to measure 
actual information about the value of different educational degrees as well as certain 
institutional features of the education system in the form of a short quiz.

6.3.2.4  Aspirations and Value Orientations
Unlike most previous studies, NEPS distinguishes clearly between realistic and idealis-
tic aspirations. In Stages 1–3 (birth to elementary school), we focus on parents’ aspi-
rations for their child’s secondary school track. In Stage 4 (secondary school, Grades 
5–10), we are surveying parents’ and children’s aspirations for the child’s secondary 
degree every year. Additionally, we inquire about the child’s expected and desired occu-
pation and their realistic and idealistic plans after graduation. Occupational aspirations 
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are also measured in Stages 5–8. Additionally, we measure plans for after graduation 
(with a special focus on tertiary education) in Stage 5 (upper secondary school), voca-
tional education and training aspirations in Stage 6 (vocational education and training), 
and aspirations for tertiary degrees in Stage 7 (university).

We assess value orientations in the form of a generalized attitude toward education, 
using a reduced version of the scale developed by Stocké (2005b). This scale is supple-
mented by stage-specific items in Stages 7 and 8.

6.3.3  Measuring Social Capital and Reference Group Effects

Operationalizations for the various dimensions of social capital and reference group 
effects are being developed in cooperation with Pillar 4. For an overview of social capital 
in regard to migration, see Chap. 7 in this volume.

6.3.3.1  Networks of Information, Support, and Obligation
We rely on a combination of established and newly developed instruments. Using a simi-
lar strategy as for RCT, our general approach is to rely on a common question format in 
all stages—thereby maintaining comparability—but to vary question content according 
to the decision of interest.

In all stages, we use a short version of the position generator (Lin et al. 2001) devel-
oped for the project “Immigrant children and youths in the German and Israeli educa-
tional systems” to determine network status composition (Schulz et al. 2017). Until the 
end of secondary school (Stages 1–5), the position generator is administered to the target 
person’s parents. We also measure the composition of the respondent’s network of close 
friends in terms of gender, migration background, and education.

We operationalize access to resources in a format similar to the resource generator 
proposed by van der Gaag and Snijders (2004, 2005). This instrument presents a list of 
resources and asks (a) whether the respondent knows somebody who has access to this 
resource and (b) whether this person is a family member, friend, or acquaintance, as a 
proxy for tie strength. However, instead of presenting a long list of general resources, we 
focus on a small number of carefully selected resources that are relevant to the decision 
at hand. For instance, we ask those about to graduate from lower secondary school and 
to enter vocational education and training whether they think that it is likely that some-
body they know could give them information on where to apply. If this is the case, we 
ask (a) what their relationship to these persons is; (b) how many persons they know; and 
(c) gender, education, and migration background composition of the group of possible 
resource providers. Thus, we do not just know whether there is access to this resource, 
but also have a rough indication of quantity and quality.

In addition to this prospective measure of resource availability, we operationalize 
actual use of those resources retrospectively after the particular decision (such as change 
of occupation, the start of vocational education and training, or enrollment in university) 
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has taken place. Again, we measure the type of relationship; the number of people who 
provide the resource; and gender, education, and migration background composition.

6.3.3.2  Normative Climate and Reference Groups
The importance of different reference groups changes over the life course. The first and 
most important reference group is arguably the family, especially parents. In all stages, 
we therefore inquire about the educational outcomes parents expect from their children. 
The second reference group includes friends whose influence can be expected to increase 
over the life course. We ask our subjects about the expectations their friends have for 
their educational achievement, as well as proxy information about their friends’ own edu-
cational values and aspirations. While children are still in school, we also ask parents 
about their own network of friends. A third reference group is composed of those with 
whom the target persons interact regularly in institutional settings: classmates (Stages 
3–5), fellow university students (Stage 7), and coworkers (Stages 6 and 8). For each 
of these stages, we ask about the predominant attitudes toward education among these 
groups.

In Stages 2–5 (Kindergarten to upper secondary school), intergenerational closure is 
operationalized by asking parents how many of the parents of their child’s friends and 
classmates they know personally. We also survey how often and in what form parents 
have contacts with the school or Kindergarten. To operationalize family climate, we use 
a short item battery previously developed within the BiKS project.

6.3.4  Dimensions of Cultural Capital

As already described, Bourdieu (1986) distinguishes three different forms of cultural 
capital: (a) objectified cultural capital, (b) institutionalized cultural capital, and (c) 
embodied cultural capital. All three forms are measured in NEPS.

6.3.4.1  Objectified Cultural Capital
To measure objectified cultural capital, NEPS has adopted a scale from the student ques-
tionnaire of the Programme for International Student Attainment (PISA) 2003 (Ramm 
et al. 2006). This scale contains questions on cultural possessions (“Are there any books 
in your home on classical literature [e.g., Goethe], books on poetry, and pieces of art 
[e.g., paintings]?”), home educational resources (“Which of the following is available 
in your home: a desk for learning, a room of your own, software for learning, books 
you can use for homework, a dictionary?”), and the number of books in the household. 
Whereas the cultural possessions scale assesses an element of the symbolic power path, 
the other two indicators assess aspects of a stimulating learning environment at home. As 
studies show, these PISA indicators are associated strongly with children’s educational 
competencies (Jungbauer-Gans 2006).
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6.3.4.2  Institutionalized Cultural Capital
Institutionalized cultural capital is conceptualized in the context of measuring social ori-
gin as described above: NEPS is surveying the educational history of all target persons 
and asking about the general and vocational educational qualifications of the mother and 
father of the family of origin.

6.3.4.3  Embodied Cultural Capital
The plan is to measure embodied cultural capital by developing an objective knowledge test 
following Sullivan (2001) for later waves. Embodied cultural capital is also being measured 
in the classical way (adopted from the ALWA study, see Matthes and Trahms 2010) by the 
frequency of participation in highbrow cultural activities such as going to the theater, muse-
ums or exhibitions, classic concerts, and opera. Furthermore, there are questions on the fre-
quency of playing a musical instrument and listening to classical music that are similar to the 
questions in MEPS and BiKS. Finally, there is a scale measuring cultural involvement that 
contains the frequency of discussing political and social questions, books, as well as works 
of art and culture in general. This scale is adopted from PISA 2000 (Kunter et al. 2002).

6.3.4.4  Reading Culture
Besides measuring highbrow cultural activities, Pillar 3 is interested in measuring reading 
culture, because it has been shown to foster students’ educational attainment (Crook 1997; 
see also de Graaf et al. 2000). Consequently, questions about the time spent on reading are 
asked in each NEPS cohort. Because of the emphasis on “Reading Engagement” in Stage 
4, students are additionally asked how frequently they read literature of various genres as 
well as journals and magazines together with their attitude toward reading in general (see 
Chap. 13, this volume).

A further important issue in Stages 4 and 5 is to survey cultural capital in the parental 
interviews as well as in the students’ questionnaires in order to test hypotheses on the 
transmission of cultural capital from parents to children. Therefore, the parents’ ques-
tionnaire contains a shortened version of the questions about cultural capital.

All in all, the measurement of cultural capital has a high level of comparability over 
all stages; only slight adjustments are being made to respective instruments. The differ-
ent dimensions of cultural capital are surveyed in the first wave of NEPS in all stages, 
except for Stage 1 and 7, in which rational choice is asked in the first wave, and Stage 8 
in which social capital is a key aspect. Because it is assumed that cultural capital is rela-
tively stable, measures are repeated less frequently than other core constructs.
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seek to uncover the origins of these disparities. Beyond the mechanisms associated 
with social inequalities, Pillar 4 aims to disentangle those processes that impact par-
ticularly on immigrants and their children and to assess their empirical relevance. We 
apply the prominent distinction between primary and secondary effects to students 
of immigrant origin and then link this distinction to a general resources framework 
that we further adapt for migrants. This leads to the crucial debate within integra-
tion research on whether the resources and opportunities available within the migrant 
group foster educational success. One stream within this debate refers to the contested 
question whether proficiency in the language of the country of origin influences com-
petence development in the country of residence. Another important stream concerns 
the role of ethnic networks and social capital for educational success. We discuss the 
mechanisms predicting either beneficial, neutral, or harmful effects and present avail-
able empirical evidence. Based on this account, we highlight the analysis potential of 
the data gathered in Pillar 4.

Keywords
Migrants · Education · Language skills · Social capital · Panel study

7.1  Introduction

Over the past decades, the number of immigrant students has grown substantially. In 
2006, according to the school achievement studies PIRLS (Progress in International 
Reading Literacy Study) and PISA (Programme for International Student Assessment), 
26% of 4th-grade students and 19% of 15-year-olds had at least one parent who was born 
outside Germany (Schwippert et al. 2007; Walter and Taskinen 2007). These students 
have lower chances of attaining favorable educational and vocational qualifications. They 
are at a disadvantage with respect to the acquisition of knowledge and skills as well as 
with respect to their educational participation. In fact, the performance gap between 
migrant students and students from native-born families tends to be larger in Germany 
than in other OECD countries (Stanat and Christensen 2006). Given the increasing pro-
portions of individuals of immigrant origin on the one hand and the central role of edu-
cation for the integration of these students on the other, ethnic disparities in education 
are a major concern for researchers, policymakers, and the general public.

Ethnic educational inequalities can be found throughout the school career.  Children 
from migrant families already lag behind on qualifications when they start school 
(Becker and Biedinger 2006). They attend the highest, college-bound secondary track, 
the Gymnasium less often, and concentrate instead in the Hauptschule, the lowest track 
(Autorengruppe Bildungsberichterstattung 2010). They also encounter difficulties in 
landing an apprenticeship in Germany’s dual system of vocational training, and they 
 differ from the majority population in the degrees eventually completed (Autorengruppe 
Bildungsberichterstattung 2010). At the same time, there is substantive variation in these 
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gaps across immigrant groups with some, such as students of Turkish origin, facing pro-
nounced disadvantages; but others, such as those from the former Soviet Union, doing 
relatively better (Segeritz et al. 2010). Additional variation arises within groups when 
considering different indicators of school success. For example, students of Turkish ori-
gin encounter considerable difficulties in terms of test scores in elementary and second-
ary school (e.g., Kristen 2008; Müller and Stanat 2006), but given similar test results 
or grades, they outperform the majority at certain educational transitions (Kristen and 
 Dollmann 2010; Kristen et al. 2008).

Even though the description of these patterns has improved substantially over the past 
decade, we do not yet have a comprehensive picture of the educational careers of chil-
dren of immigrants that not only captures different stages in the school system but also 
goes beyond the prominent immigrant–majority distinction. The National Educational 
Panel Study (NEPS) Pillar 4 with its focus on “Education Acquisition with Migration 
Background in the Life Course” does not just seek to complement the description of eth-
nic educational inequalities across the educational career by focusing on different origin 
groups and distinct indicators of educational success such as competencies, transitions, 
participation, and eventual outcomes. Most importantly, it seeks to uncover the origins of 
these inequalities.

A crucial finding of previous research in this field is that the difficulties immigrants 
and their children face in the school system are largely the result of differences in edu-
cational and social background (Alba et al. 1994; Heath et al. 2008; Kristen and Granato 
2007; Müller and Stanat 2006; Segeritz et al. 2010). They are a matter of social rather 
than of specific ethnic inequalities (Kalter 2005). Therefore, an account of the emergence 
of these disparities has to refer to the social inequality mechanisms addressed in other 
NEPS pillars (e.g., Pillars 1 and 3; see Chaps. 4 and 6, this volume).

The specific focus of the migration Pillar 4 is then on those educational differences 
that persist after controlling for social origin. Accordingly, NEPS Pillar 4 aims to dis-
entangle the mechanisms that apply particularly to immigrants and their children and to 
assess their empirical relevance across the life course.

In this chapter, we present the central considerations underlying NEPS Pillar 4 and, 
based on this account, highlight the pillar’s analysis potential. In order to explain eth-
nic inequalities in education, we start with the prominent distinction between primary 
and secondary effects (Boudon 1974) and apply this to students of immigrant origin 
(Sect. 7.2). We link this distinction with a general resources framework and adapt it 
for immigrants and their descendants. This leads to one of the most important debates 
within current integration research: that centering on the question whether the resources 
and opportunities available within the migrant group foster educational success. We dis-
cuss the underlying arguments and illustrate them with two crucial streams within this 
debate. The first refers to the contested question whether proficiency in the language of 
the  country of origin benefits, hinders, or is irrelevant for competence development in 
the country of residence (Sect. 7.3). The second concerns the role of ethnic networks 
and social capital for educational success (Sect. 7.4). In both sections, we discuss the 
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mechanisms predicting either beneficial, neutral, or harmful effects and present available 
empirical evidence. Against this background, we then turn to the analysis potential of 
NEPS Pillar 4 (Sect. 7.5).

7.2  “Ethnic Resources” and the Education of Immigrants 
and Their Offspring

In order to detect the mechanisms explaining the emergence and persistence of ethnic 
educational inequality, it is helpful to follow the common distinction between primary 
and secondary effects (Boudon 1974). In stratification research, this refers to the impact 
of social origin on competencies and on educational decisions (see Chap. 6, this  volume). 
When applied to migrants and ethnic minorities, it corresponds to the independent influ-
ence of ethnicity on competencies and decisions (e.g., Heath and Brinbaum 2007; Heath 
et al. 2008; Kristen and Dollmann 2010). The primary and secondary effects of ethnic 
origin thus capture those immigration-specific influences that persist after controlling for 
the effects of social origin.

This distinction can be linked to a general resources framework according to which 
differences in the distribution of relevant resources or characteristics translate into a dif-
ferential development of competencies as well as into distinct educational decisions. 
Depending on the resources available in the environment, the conditions for school suc-
cess vary systematically. For example, financial, cultural, and social resources influence 
parental support and childhood conditions. Especially parental education is a crucial pre-
requisite for school success. Better educated parents are not just able to provide more 
qualified help that improves learning processes (i.e., primary effects of social origin). 
They also have experience with the more demanding educational pathways, and this 
 strategic knowledge places them in an advantageous position at important educational 
transitions (i.e., secondary effects of social origin; e.g., Erikson and Jonsson 1996).

This reasoning applies to all students alike. For immigrants and their children, how-
ever, it is necessary to consider an additional aspect of the resources argument, namely, 
that the resources required to develop school-relevant skills as well as to make favorable 
educational transitions are, to some extent, specific to the educational setting. There-
fore, immigrant parents who grew up and attended school in their country of origin 
have not acquired these resources through their own school careers. At the same time, 
the resources they bring with them may be of a different relevance in the country of 
residence (Chiswick 1978).

Restricted transferability of origin-specific resources can affect the education of stu-
dents from migrant families both in terms of primary and secondary effects of ethnic 
origin. A prime example for a primary ethnic effect is proficiency in the language of the 
country of residence. Competencies in the language of instruction are crucial for learn-
ing in school and an obvious source of disadvantage among migrant students (e.g., Esser 
2006; Müller and Stanat 2006). Knowledge about the functioning of the school system 
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can serve as an example for a secondary ethnic effect. If parents attended school in the 
country of origin, it is more difficult to navigate the country of residence’s educational 
system. Information resources may matter most at important branching points in the 
school career when knowledge about relevant regulations and appropriate behaviors can 
be crucial for making advantageous choices (Kristen 2008).

Note, however, that the primary and secondary effects of ethnic origin can also work 
in favor of students from immigrant families. For example, one important current debate 
addresses the contested assumption that good skills in the language of origin improve cog-
nitive learning processes, the acquisition of the language of instruction, and consequently 
school success (Cummins 1979). Arguments stressing the benefits of “ethnic resources” 
have also been brought forward with regard to secondary ethnic effects. For example, it has 
been reasoned that migrants “tend to be ‘positively selected’ for their ambition and drive” 
(Heath and Brinbaum 2007, p. 291), and that the relatively high educational aspirations 
prevalent in coethnic social networks may put them in a  favorable position at educational 
transitions (e.g., Jonsson and Rudolphi 2010; Kristen and  Dollmann 2010).

These examples point to one of the most pressing issues in current integration 
research, namely, whether the resources and opportunities available within the immigrant 
or ethnic minority group provide favorable conditions for educational and labor market 
success (Kalter 2008). In this regard, some scholars, most prominently the proponents 
of the so-called theory of segmented assimilation, argue that being embedded in one’s 
origin group in terms of relationships, networks, orientations, identities, or language use 
permits the mobilization of other resources that compensate for ethnic disadvantages and 
foster educational success (Portes 1995, 2003; Portes and Rumbaut 2001; Zhou 1997). 
Others, however, argue that the focus on one’s own ethnic group might prove to con-
strain immigrants’ advancement in the receiving society, because ethnic networks gener-
ally do not provide the same amount of helpful resources as networks consisting mostly 
of majority group members (Kalter 2006). In other words, to succeed in the country of 
residence, it is necessary to acquire those resources that are relevant within this con-
text (Esser 2004, 2006). This kind of reasoning is often subsumed under new assimi-
lation theory (e.g., Alba and Nee 1997, 2003; Esser 2004; Kalter 2008; Perlmann and 
Waldinger 1997; Waters and Jiménez 2005).

Although available empirical studies seem to support both types of arguments, they 
often rely on only weak data. One reason why, for example, the role of proficiency in 
the language of origin is so controversial is the almost complete lack of studies that 
have been carried out with sufficient empirical rigor (Esser 2006; Limbird and Stanat 
2006; Söhn 2005). Moreover, evidence for the helpful role of ethnic communities is 
often derived from the fact that ethnic group membership still shows a positive effect 
after controlling for many relevant determinants of school success (e.g., Portes and Hao 
2004; Portes and MacLeod 1996). However, since there could be many alternative expla-
nations, there is an obvious need for more direct empirical tests of the assumed mecha-
nisms (Kroneberg 2008). Furthermore, most studies deal with the situation in the United 
States. Apart from small-scale studies, little is known about the relative importance of 
both types of arguments in Germany.
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NEPS Pillar 4 aims to close this gap. It is delivering comprehensive empirical con-
tributions on the situation in Germany in general along with unique empirical tests, 
because many of the mechanisms underlying the conflicting theoretical views are well-
captured by the general structure and many of the central concepts measured in NEPS.

To illustrate the migration pillar’s contribution in the following, we shall focus on the 
role of “ethnic resources” and discuss two controversial streams of the debate: the effects 
of proficiency in the language of origin for educational advancement and those of ethnic 
networks and social capital.

7.3  Proficiency in L11: Beneficial, Hindering, or Irrelevant 
for Educational Success?

Mastery of L2 is seen as an important indicator of and prerequisite for migrants’ social 
integration (e.g., Esser 2006), and it is often considered to be one of the most crucial 
primary ethnic effects. Its impact for immigrants’ educational success is largely undis-
puted. In contrast, the effects of proficiency in L1 on immigrants’ educational success 
are highly controversial. On the one hand, some arguments and findings suggest that L1 
proficiency has positive effects on L2 acquisition and educational success (e.g., Cummins 
1979). On the other hand, detrimental or zero effects of L1 proficiency are also postulated 
(e.g., Esser 2006).

The role of L1 proficiency for educational success is related to the question whether 
educational systems should make provisions for the promotion of L1, by, for example, 
offering so-called heritage language instruction or bilingual programs. Proponents of such 
programs typically assume that they will improve not only students’ skills in L1 but also 
their learning more generally. Yet the empirical evidence on this issue is inconclusive as 
well (Limbird and Stanat 2006; Söhn 2005). Therefore, NEPS is providing a database that 
allows researchers to explore the interrelationships among proficiency in L1, proficiency 
in L2, and indicators of educational success over time. In this way, it is also contributing 
to settling a crucial issue within the debate about the relevance of “ethnic resources.”

7.3.1  L1 as a Beneficial Resource

The strongest theoretical argument in favor of beneficial effects of L1 is the so-called 
linguistic interdependence hypothesis, also labeled the transfer hypothesis (Cummins 
1979). This states that the acquisition of a second language depends on the acquisition of 

1The term L1 (first language) is used here interchangeably with the language of the country of 
 origin, whereas L2 (second language) refers to the language of the country of residence, regardless 
of whether these languages are indeed acquired successively, as the labeling L1 and L2 suggests, 
or simultaneously.
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the first language. According to Cummins (1980, p. 175), “proficiencies in both L1 and 
L2 are manifestations of the same underlying dimension.” Based on this common under-
lying proficiency, proficiency in the first language is expected to transfer to the second 
language and vice versa while also exerting beneficial effects on cognitive development 
in general. Thus, a causal relationship between first and second language proficiency is 
assumed. Presumably, however, this transfer will occur only if a certain threshold profi-
ciency is reached in the first language (threshold hypothesis). Methodologically appro-
priate research on the role of L1 proficiency and bilingualism for L2 proficiency and 
educational success is scarce, and findings are mixed. Evidence in support of positive 
effects of L1 proficiency stems from analyses exploring the role of L1 proficiency for L2 
acquisition, for third language learning, and for cognitive functioning more generally.

Analyses within the Children of Immigrants Longitudinal Study (CILS) have revealed 
a positive relationship between self-reported proficiency in L1 and L2 (Esser 2006). Yet, 
this relationship emerged only after controlling for confounding variables such as socio-
economic status and age at migration. This underlines the importance of including rel-
evant background variables in analyses of language interdependence. Although the CILS 
accounted for many of these aspects, it did not control for general cognitive ability as a 
plausible underlying mechanism. Moreover, these findings are based on self-reports of 
L1 and L2 proficiency, and these may well be biased.

Longitudinal studies with children that did not rely on self-reports but actually tested 
L1 and L2 proficiency also found some evidence for a beneficial role of L1 proficiency 
on L2 acquisition. For instance, a recent longitudinal study tracked preschoolers from 
immigrant families who predominantly used L1 at home over a 3-year period and com-
pared them to preschoolers without a migration background (Lesemann et al. 2009). 
A small positive transfer effect of L1 proficiency on some aspects of L2 proficiency 
occurred even after controlling for general cognitive ability and other possible con-
founds, but no transfer was identified for other aspects of L2 (see also Verhoeven 1994).

In addition, there is evidence that bilingualism is beneficial for third language learning. 
For instance, a recent study in Germany examined the outcomes of another language than 
L2 spoken at home on the acquisition of English as a third language (DESI-Konsortium 
2008). After controlling for possible confounds, students who had acquired L1 and L2 
either simultaneously or consecutively outperformed monolingual German-speaking stu-
dents in English skills (Hesse et al. 2008). Thus, the presence of L1 as a first language 
seems to relate positively to third language acquisition.

Because many children of immigrants acquire L2 and L1 simultaneously, research 
exploring the outcomes of simultaneous bilingualism is also informative in the present 
context. Research on this issue consistently reveals positive effects of bilingualism on 
various aspects of cognitive functioning such as metacognitive and metalinguistic aware-
ness (Adesope et al. 2010; Bialystok 1988)—especially when it involves attention pro-
cesses; the resolution of cognitive conflicts, for example, rule switching (Carlson and 
Meltzoff 2008); or working memory tasks that demand high levels of executive control 
(Bialystok 2009). Thus, bilingualism seems to be beneficial for executive functioning. 



126 C. Kristen et al.

Executive functioning encompasses a set of cognitive functions including attention and 
inhibition processes responsible for controlling and managing other cognitive functions. 
Bialystok (2009) proposes that these advantages are due to bilinguals constantly having 
to manage conflict resolution demands. More specifically, because both languages are 
activated jointly in bilinguals, they continuously need to select the right language and to 
inhibit the other. This, in turn, seems to enhance their executive control system.

7.3.2  L1 as a Hindrance or Irrelevant Skill

There are also positions and findings suggesting that L1 may impede or be irrelevant for 
educational success. One major argument construing L1 as a hindrance is the time-on-
task hypothesis. This suggests that L1 may have detrimental effects if time that otherwise 
could be dedicated to the acquisition of L2 or other school subjects is spent on L1 (e.g., 
Hopf 2005). This argument draws upon Carroll’s (1963) model of school learning. The 
model emphasizes the time component in learning by defining the degree of learning as a 
function of the time spent on learning divided by the time needed to learn a specific con-
tent. Following this approach, it can be argued that as long as immigrant students’ L2 pro-
ficiency lags behind that of nonimmigrant students, the available time should be dedicated 
exclusively to the further acquisition of L2. In fact, some evidence suggests that bilingual-
ism may be associated with negative effects on specific aspects of L2 proficiency, that is 
vocabulary, and that L1 proficiency and bilingualism are unrelated to  educational success.

Research on bilingualism consistently shows that bilingual children possess a smaller 
vocabulary in each language than their monolingual peers (e.g., Oller and Eilers 2002) 
and that bilingual adults have greater difficulties in verbal retrieval (e.g., Kaushanskaya 
and Marian 2007). Bialystok (2009) argues that the mechanisms underlying bilinguals’ 
advantages in executive control are also responsible for the negative outcomes of bilin-
gualism on vocabulary and verbal access. She proposes that the joint activation of both 
languages creates a conflict between the two, which, in turn, impedes vocabulary access. 
Of course, bilinguals’ combined vocabulary in both languages often exceeds the vocab-
ulary size of monolinguals (e.g., Oller et al. 2007), which can also be interpreted as a 
positive outcome of bilingualism. However, with regard to educational success, the size 
of the vocabulary in the language of instruction is likely to be crucial. Therefore, the 
reduced vocabulary in L2 may have negative effects on learning development.

The relationship between proficiency in L1 and educational success has also been 
explored with panel data. The results of these studies are mixed as well. Analyses of the 
National Educational Longitudinal Study (NELS) yielded zero effects of immigrant stu-
dents’ bilingualism on grades, but negative outcomes on mathematics skills (Mouw and 
Xie 1999). Analyses of CILS data resulted in either positive or zero effects depending on 
the methodological approach taken. Regression analyses simultaneously including self-
reported L1 and L2 proficiency as predictors showed a positive effect of L1 beyond the 
effect of L2 on mathematics skills, but not on reading (Esser 2006). However, these mod-
els did not address the effect of bilingualism that, by definition, consists of a combination 
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of L1 and L2 competencies. When immigrants were divided into groups according to their 
proficiency in L1 and L2 (high vs. low), migrants with a high proficiency in both L1 and 
L2 (“competent bilingualism”) did not perform better in either reading or in mathemati-
cal skills compared to immigrants with a high command of L2 but low L1  proficiency 
(“assimilation”) (Esser 2006).

Another study comparing the group of competent bilinguals to the group of immi-
grants with high proficiency in L2 alone also challenges the view that competent bilin-
gualism is beneficial for educational outcomes beyond the effects of L2 proficiency. In 
a sample of elementary school students, Dollmann and Kristen (2010) could not identify 
any advantages of competent bilinguals in terms of cognitive, mathematical, or reading 
skills as well as mathematics grades compared to immigrant students with high profi-
ciency in L2 but not in L1. Unlike the panel studies cited above, the data in this study 
included objective measures of L1 proficiency rather than self-reports. Nevertheless, the 
study was restricted to a specific context (a large city in Germany), a specific migrant 
group (Turkish descent), and a specific age group (3rd to 4th grade), thereby casting 
doubt on the generalizability of its findings. Taken together, the empirical evidence for 
effects of L1 proficiency and bilingualism on educational success is ambiguous, and the 
empirical foundation far from satisfactory.

7.4  Ethnic Networks as Promoters of Educational Success?

Another important stream in the debate on “ethnic resources” concerns the role of ethnic 
networks and communities for educational success in terms of both competence develop-
ment (i.e., primary ethnic effects) and transitions (i.e., secondary ethnic effects).

The general lines of argument parallel those on the role of L1 very closely. Propo-
nents of segmented assimilation theory reason that ties to coethnics can compensate for 
disadvantages (e.g., Portes 1995, 2003; Portes and Rumbaut 2001; Zhou 1997), whereas 
proponents of new assimilation theory argue that these ties might prove to constrain the 
advancement of students of immigrant origin (e.g., Alba and Nee 1997, 2003; Esser 
2004; Kalter 2008; Perlmann and Waldinger 1997; Waters and Jiménez 2005). Theoreti-
cally, Pillar 4 aims to overcome these seemingly conflicting standpoints by integrating 
them into a more comprehensive model of intergenerational integration (Esser 2008) in 
which each type of argument constitutes a special case, and positive or negative effects 
of ethnic communities are seen as being conditional on a set of further conditions such 
as opportunity structures and specific characteristics of the coethnics (Kroneberg 2008).

7.4.1  Ethnic Networks as a Beneficial Resource

Ethnic networks are assumed to be helpful for succeeding in the educational system of 
a receiving society via several, often connected, ways. Most importantly, it has been 
argued that ethnic communities might provide a kind of protection against the danger 
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of “downward assimilation,” that is, adopting the lifestyles and attitudes of the disad-
vantaged segments in the country of residence such as the Black urban underclass in the 
United States (Portes and Zhou 1993; Portes and Rumbaut 2001). Immigrant families 
and communities that possess strong educational aspirations and emphasize the impor-
tance of education can foster the advancement of their offspring by means of social con-
trol and direct support. This, according to the argument, works especially well if ethnic 
networks are dense and rather closed. In these instances, immigrants are obliged to meet 
educational goals, and deviant behaviors can be sanctioned effectively (Portes and Zhou 
1993). For example, family members, friends, or neighbors can encourage students to 
do their homework and spend time on school-related tasks, or simply prevent them from 
fooling around. This could result in positive primary effects of ethnic origin.

A further mechanism assumes indirect beneficial effects of ethnic networks: If faced 
with discrimination, exclusion policies, or exclusive regulations, ethnic networks—along 
with strong ethnic identity and/or ethnic solidarity—can protect immigrants and their 
descendants from experiencing these confrontations, stereotypes, and possible threats 
in their everyday lives (Portes and Rumbaut 2001). This increases the probability that 
these students will maintain their efforts to perform well at school or on the job—even 
within a (possibly hostile) receiving context. Ethnic networks are seen to be especially 
important for recently arrived immigrants. They face the well-known problem of capi-
tal devaluation, meaning that many aspects of their skills and knowledge are no longer 
useful in the receiving society (Friedberg 2000)—most importantly, their language (see 
Sect. 7.3). Here ethnic communities provide an alternative “mode of production” and 
promise instant help: They can offer information relevant for succeeding in the receiving 
society even without supplementary skills. Whereas these arguments are often made in 
the context of labor market integration (Aguilera and Massey 2003), they can be trans-
ferred easily to the education system. Even without knowing one single word of German 
herself, a just-arrived mother who can draw on the knowledge available within her net-
work will have a better chance of accessing information on how the German school sys-
tem functions, which schools are good, that it might be worth considering Kindergarten, 
and so forth. This would point to a positive secondary ethnic effect.

Altogether, these segmented assimilation arguments suggesting that ethnic networks 
facilitate social and economic mobility for immigrants and their offspring (Portes and 
Zhou 1993) explicitly challenge the assumptions of classical or new assimilation theory 
that social assimilation is the more promising track and that ethnic networks are less use-
ful for upward mobility.

7.4.2  Ethnic Networks as a Hindrance

The general shortcomings of arguments favoring the beneficial effects of ethnic networks 
on educational success can be understood very well by referring more explicitly to the 
concept of social capital. Social capital encompasses resources possessed by individuals 
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on the basis of their relationships to others; that is, it is seen as a result of the embedding 
of individuals into a collective system (Bourdieu 1983; Coleman 1988; Esser 2000; Lin 
2003). Roughly speaking, the basic argument behind seeing ethnic networks as a hin-
drance for educational advancement is that there can be a trade-off between ethnic ties 
and ties to the receiving society, and that there is reason to assume that, in most cases, 
the latter will deliver more helpful resources in the end. For example, one could relate 
directly to the discussion on language proficiency above, and stress the negative impact 
of ethnic networks on L2 acquisition: A high level of incorporation into ethnic networks 
is associated with more frequent use and exposure to L1—and less use and exposure to 
L2. This, in turn, would affect competence development (i.e., a primary ethnic effect).

In general, ethnic communities, by definition, provide fewer opportunities for 
interethnic contacts. This increases social distance and reduces the availability of infor-
mation specific to the receiving context (Farwick 2009). Hence, strong ethnic networks 
are often seen as a mobility trap (Wiley 1970) and are perceived as either irrelevant or 
harmful to educational and social mobility (Esser 2009). Social networks provide access 
to others’ resources, and one crucial resource is information, for example, that on the 
functioning of the school system. This information may encompass knowledge about 
important transitions, the requirements that need to be met to enter a certain pathway, the 
set of schools available, and so forth (i.e., secondary ethnic effects). Obviously, a timely 
communication of this kind of knowledge along with a thorough understanding of the 
steps one has to take to navigate the system successfully are also essential at later stages 
in the educational career. For adolescents and young adults, for instance, it is important 
to know how to write a proper application for an apprenticeship or to be familiar with 
which (cultural) codes to follow during a job interview.

Apart from providing relevant information, the effect of social capital and ethnic 
 networks on educational and labor market success is just as much about references and 
recommendations. They can be vital for placement in a certain position (Granovetter 
1973; Montgomery 1991).

How much information and support are accessible and how helpful these are depends 
on network characteristics such as homogeneity and relationship quality (Granovetter 
1973). Weak ties to other networks can provide nonredundant information. To conceptu-
alize this more appropriately, Granovetter (1974) introduced the term social bridges for 
those key ties that build up singular connections between (otherwise) separate networks. 
New, nonredundant information can come only via these social bridges. The closer one is 
located to a bridge builder and the stronger one’s relation to her or him, the more likely 
it is that one will be able to mobilize social capital accessible through this bridge (Lin 
2003). Therefore, what matters is the quality of relations in terms of closeness, contact 
frequency, degree of kinship, or duration. In this regard again, strong ethnic networks 
can result in disadvantages for immigrants and their descendants: Among their weak, but 
especially among their strong ties, they find relatively few majority group members and 
many coethnics who may be less able to provide the information and support that is rel-
evant for educational advancement in the country of residence (Haug and Pointner 2007; 
Gestring 2007).



130 C. Kristen et al.

Interestingly, even the proponents of segmented assimilation theory see a possible 
“downside” of ethnic capital when the resources included in it are contraproductive. The 
basic mechanisms of social control and enforceable trust can also work in a negative 
direction: Ambitious immigrants can be slowed down or deterred from investing particu-
larly in education by an ethnic network that does not share these ambitions and therefore 
sanctions such escapees (Portes and Rumbaut 2001). Portes and MacLeod (1999) found 
a strong increase in the probability of lower educational success if a “fatal combination” 
of strong integration into ethnic communities offering only poor social capital is accom-
panied by low human capital and strong ethnic identities.

7.5  Analytical Potential of NEPS

Empirical tests of the arguments outlined above require an appropriate research design 
and the careful selection of constructs. Against the background of this chapter, we high-
light the pillar’s analysis potential starting with some general remarks on the distinction 
between generations and migrant groups and then focusing on a selection of important 
constructs covered by Pillar 4. In line with the preceding sections, we pay special atten-
tion to language proficiency and social networks.

Complementing the description of ethnic educational inequalities across the life 
course and disentangling their origins requires the identification of different genera-
tions and distinct immigrant groups, because the extent to which the above-mentioned 
arguments apply differs substantially. Pillar 4 implements a broad definition of genera-
tion status based on the country of birth of the target person, the parents, and the grand-
parents (e.g., Rumbaut 2004). This makes it possible to identify not only the first and 
second generation, but, in contrast to most other large-scale data sources, also the third 
generation. In addition, users of NEPS data can differentiate between more fine-grained 
combinations, for example, between individuals born to two foreign-born parents (i.e., 
the second generation), and those with only one parent born in Germany and the other 
born abroad (i.e., the so-called 2.5 generation).

As illustrated in Sect. 7.3, an adequate assessment of language skills is crucial to Pil-
lar 4. Because most studies addressing bilingualism had methodological limitations, evi-
dence is still inconclusive, and it has not yet been possible to settle the controversy. In 
order to overcome the various methodological problems of previous studies, L1 profi-
ciency in Russian and Turkish is being tested at three measurement points: in Grade 2 in 
order to assess L1 proficiency at an early stage of the educational career; in Grade 7 after 
the whole sample has transited into secondary school; and in Grade 9 shortly before the 
transition from school to work will take place for many students in the lower tracks of 
the school system.

The tests focus on listening comprehension. We chose this focus because migrant 
students typically learn L1 in the family context and are not necessarily able to read or 
write in this language. The test developed for secondary school consists of several short 
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recordings of clearly spoken texts including dialogues as well as expository and narrative 
content presented by native speakers of Turkish or Russian respectively. In order to avoid 
effects of previous knowledge on the test results, the content of the units was chosen so 
that either all students should be familiar with the subject matter (e.g., a classroom situ-
ation) or no students (e.g., the living conditions of a rare mammal). Listening compre-
hension is tested with several multiple-choice questions per unit. In order to broaden the 
empirical basis for questions related to L1 proficiency, other aspects of L1 proficiency 
that are not tested (reading, writing, and speaking) are assessed as self-reports in all 
immigrant students and also at other stages of the educational process.

NEPS is the first study in Germany to provide objective indicators of L1 proficiency 
for a representative sample of immigrant students. Moreover, the data are being gener-
ated in a sample whose educational trajectories are followed up longitudinally, and 
for which a multitude of other competence measures as well as background variables 
is available. Some of the language-related research questions that can be explored with 
NEPS data include the effects of L1 proficiency on school achievement and compe-
tence development in different domains; its relation to other indicators of immigrants’ 
integration such as aspects of identity or psychological adaptation; and its influence on 
the transition to vocational training. In addition, the conditions of L1 acquisition and 
bilingualism in the family and in educational institutions can be examined more closely. 
NEPS will not be able to resolve all of the issues concerning the outcomes of L1 profi-
ciency. Yet, it offers a unique analytical potential for researchers interested in the condi-
tions and outcomes of the L1 proficiency of immigrants in Germany.

To examine the impact of ethnic networks and social capital on educational success, 
Pillar 4 includes information on network characteristics such as diversity, ethnic compo-
sition, heterogeneity, and positioning. The basic social capital measurements are covered 
by Pillar 3 (see Chap. 6, this volume). Pillar 4 adds the immigrant-specific constructs.

For each educational stage, social capital measurements include a resource generator 
that covers sources of information and support including the source’s ethnic origin. For 
example, individuals are being asked whether they know someone who could help them 
to write an application or to gather information on job vacancies. In addition, a position 
generator is applied to examine the network’s social and ethnic composition. For each 
accessible (social) position, we ask for the person’s ethnic origin. Whereas for the early 
stages in the educational career, the focus is on parents’ networks, attention shifts to the 
target persons’ networks as they grow older. We also measure the proportion of individ-
uals in the immediate environment who come from the same country of origin. Social 
capital is being measured prospectively and retrospectively. Measurements also include 
the actual use of social capital after important educational decisions. In combination with 
the repeated-measurements panel design, this allows us to address major theoretical and 
methodological criticisms. For instance, only this design makes it possible to address the 
question whether people who possess more social capital are actually more likely to use 
it. Otherwise, one could argue that social capital effects are a mere artifact of unobserved 
heterogeneity (Kalter 2010) or a result of the homophilious formation of friendship net-
works (Mouw 2006).
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Apart from focusing on social networks and language proficiency, Pillar 4 implements 
instruments covering further important resources and characteristics. For example, iden-
tification orientations and their behavioral manifestations indicate the context toward 
which individuals direct their educational investments. Therefore, we capture identifica-
tions with one’s own group, the country of origin, and its culture as well as those with 
the majority population, the country of residence, and its culture. These constructs will 
be measured for parents within the Kindergarten and school stages and for target persons 
beginning in Grade 3. We also consider behaviors that reflect these orientations, such 
as visits to the country of origin, contacts to family members and friends in the coun-
try of origin, and remittances. Other important behavioral manifestations include mating 
behavior and cultural habits—for example, the celebration of country-specific holidays 
or cooking habits. These measures always cover the orientation toward both the country 
of origin and the country of residence. Regarding cultural capital, we complement the 
instruments of Pillar 3 (see Chap. 6, this volume) with immigrant-specific aspects. For 
instance, when measuring reading habits, we add the language of media consumption.

NEPS Pillar 4 is providing unique information on the education of immigrants and 
their offspring in Germany. The database allows analyses of general processes leading 
to ethnic inequalities in education, and it offers manifold opportunities for substantial 
contributions to current debates, in particular on the role of “ethnic resources” for educa-
tional success.
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Abstract
Pillar 5 of the German National Educational Panel Study (NEPS) focuses on various 
returns to education over the life course. The longitudinal design allows us to study 
the complex and dynamic interaction processes when qualifications, competencies, 
and educational certificates are turned into economic and noneconomic returns. In  
this chapter, we outline the central theoretical concepts for analyzing returns to edu-
cation and describe how they are implemented within NEPS. We discuss economic 
returns such as income and other labor market-related outcomes with an emphasis 
on expected income as an innovative concept. Noneconomic returns may come in the 
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form of better health, increased subjective well-being, increased social and political 
participation, and changing processes of family formation. Over the life cycle, returns 
related to health and subjective well-being will tend to accrue from early childhood 
through adulthood, whereas returns related to political participation will tend to set 
in during late adolescence. In order to identify causal relationships, it is necessary to 
avoid considerable bias in the estimation of returns to education. One crucial source 
of biased estimators is the omission of the financial restrictions faced by the parents’ 
household. Thus, Pillar 5 implements several measures to control for the economic 
situation of the household such as household income and wealth.

Keywords
Education · Panel study · Returns · Income · Health

8.1  Theoretical Concepts1

The National Educational Panel Study (NEPS) is providing the first ever opportunity to 
gauge causal returns to different measures of education in terms of different outcomes. 
The pillar “Returns to Education Across the Life Course” focuses not only on economic 
but also on important noneconomic returns (Schuller et al. 2004) such as health, politi-
cal and social participation, subjective well-being, and family formation. The importance 
of these different indicators of educational returns varies over the life course. Whereas 
monetary returns do not occur before labor market entry and further labor market mobi-
lity, returns in terms of health and subjective well-being arise already during childhood. 
Social and political participation tend to accrue during adolescence.

The selection of variables to be controlled when analyzing returns to education 
is guided by several labor market theories. Human capital theory regards education as 
an investment that enhances an individual’s productivity and therefore future earnings. 
Whereas higher returns amortize direct and opportunity costs, individuals maximize life-
time earnings by choosing the optimal level of education (Becker 1964; Mincer 1974). 
Within the theoretical framework of filtering and signaling (see Arrow 1973; Spence 
1973), information about a person’s productivity is assumed to be imperfect, and edu-
cational certificates serve as a signal for a worker’s productivity. Whereas costs of edu-
cational attainment depend on cognitive and noncognitive skills, individuals try to attain 
credentials according to expected returns.

Moreover, structural aspects have to be considered. According to job competition and 
vacancy chain models, positions in the labor market are not freely available to anyone 
with the same personal resources (Sørensen 1977). Therefore, it is not changes in indi-
vidual competencies but the creation of vacancies that is the central mechanism of job 
mobility and income gains. When the transition from school to work is considered, dif-
ferences between birth cohorts are analyzed in terms of feedback effects of educational 

1We thank Laura Mayer for research assistance.
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expansion and in terms of a destandardization of the transition process and the pathways 
taken (Raffe 2007). How institutional arrangements influence the different pathways and 
educational trajectories is an important issue. Theories of segmented labor markets are 
another group of structural theories that deal with mechanisms of job placement, wage 
differences, and wage growth.

Sociological class reproduction theory argues that educational credentials reflect 
advantages from family background such as economic, cultural, and social capital as 
well as status group memberships that are used as a mechanism of intergenerational 
advantage transfer. The economic argument that capital markets are incomplete, and that 
family background is therefore important for financing and investing in children’s capital 
is in line with social reproduction theory (Bourdieu and Boltanski 1981). Another aspect 
is the influence of domain-general cognitive functions such as intelligence on both edu-
cational attainment and labor market outcomes. This indicates that the observed returns 
on educational measures alone do not reflect the whole picture, and that it is necessary 
to control for former competencies (Card 1999; Harmon et al. 2003). Consideration of 
the personal and social background variables will yield a better understanding of the way 
education produces its beneficial outcomes.

Additionally, a comprehensive investigation of the causal relationships is necessary 
to avoid considerable bias in estimating the benefits of education. For example, the 
endogeneity bias represents a serious obstacle for estimating returns to education with 
respect to health outcomes: The question is whether persons are healthier due to a higher 
level of education, or whether more healthy persons have better access to educational 
resources. Nonmarket returns to education are more important for earlier stages in the 
educational career. A further question is how far early acquired competencies facilitate 
additional learning. Panel data on test scores permit a causal estimation of returns to 
skills and competencies as well as different educational inputs such as class size, teacher  
education, or spending per student while including fixed effects for students and schools 
(Wößmann and West 2006). Well-educated individuals are expected to be inclined 
toward more health-conscious behavior. NEPS data will show how far cognitive compe-
tencies and knowledge about health and medicine mediate between education and health 
behavior.

Education impacts on behavior in further areas such as family formation because of 
rising opportunity costs due to educational attainment. Looking at family formation and 
marriage, we expect a negative relationship between women’s increasing level of edu-
cation and rates of entry into marriage and motherhood, thus explaining low levels of 
nuptiality and fertility and increasing female labor force participation. Another outcome 
of increasing educational participation is the higher likelihood of educational homogamy 
across cohorts (Blossfeld and Timm 2003). Moreover, political and social participation 
increases with more education, because specific competencies and skills are a necessary 
precondition for participation in social life (Dee 2004). Finally, education might impact 
on preferences such as patience and risk aversion (Oreopoulos and Salvanes 2011; Perez-
Arce 2017) that are expected to influence educational decisions and participation in turn. 
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At the same time, individual preferences have been identified as important determinants 
of life outcomes such as labor market outcomes or health (Becker et al. 2012).

A final indicator of nonmarket returns considered in NEPS is subjective well-being. 
Studies have shown that life satisfaction is a valid measure of individual well-being 
(Frey and Stutzer 2002). The central question here is whether education has a genuine 
impact on well-being. Again, the panel data can be used to shed some light on the issue 
of whether education is a cause or consequence of well-being.

8.2  Labor Market Success as a Key Return to Education

As discussed above, classic outcomes of education are economic outcomes, particularly  
labor market earnings (see Sect. 8.2.1). Because these returns accrue principally when 
individuals have left the educational system and started to work in the labor market,  
economists are also interested in expected returns by individuals who are still in the edu-
cational system. Though income expectations are crucial in economic theory, knowledge 
about this is sparse, and this is why assumptions are restrictive (see Sect. 8.2.2). What-
ever the case, social capital is an outstanding determinant of educational achievement  
(see Chap. 6, this volume). In light of incomplete capital markets, financial restrictions 
can be decisive for educational decision making. In order to picture families’ potential to 
fund further education, Pillar 5 captures information on household income, wealth, and 
student grants (see Sect. 8.2.3 Funding of Education).

8.2.1  Earnings

The central labor market outcome of educational investment is income, more specifi-
cally, labor market earnings and income from self-employment. Thus, Pillar 5 gathers 
income data from employed adolescents and adults. The appropriate income definition 
for Germany is monthly gross and net income from employment. Other important labor 
market outcomes such as labor market performance, job stability, occupational career, 
working time, working conditions, and limitation of the working contract are dealt with 
in Stage 8 (see Chap. 17, this volume) and Pillar 3 (see Chap. 6, this volume). Through 
its longitudinal approach, NEPS extends the scope of analyses of economic returns to 
education. NEPS data may help us to reconsider the determinants of education in classic 
estimates of returns to years of education, and it promotes research on returns to school 
quality and acquired cognitive and noncognitive competencies.

NEPS data on educational attainment go far beyond the classic measure of mere 
years of education. By recording the educational career and measuring competencies 
and skills over the whole life course, they enable an unbiased investigation of returns 
to education. One exemplary question with a serious political background is whether 
gender-specific wage differentials are created within the educational system, or whether 
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they are caused by anticipatory behavior of women in light of job discontinuities due to 
childbearing and maternity leave. NEPS data is providing new insights into the causes of 
the gender wage gap.

The quality of educational institutions may have a strong impact on educational 
 achievements and thus on labor market opportunities, and this is something that varies 
considerably (Hanushek 2005). By linking labor market outcomes to institutional fea-
tures such as school quality and competition within the educational system, NEPS data  
are able to provide evidence on different measures of education that are more policy rele-
vant than mere years of education. An important extension of knowledge on economic 
returns to education is gained from the linkage of educational measures surveyed in the 
childhood and adolescent years to subsequent individual labor market outcomes. Thus, 
a valuable feature of the NEPS dataset lies in the long run when economic returns can 
be assessed in terms of cognitive competencies rather than years of education. There is 
evidence that returns to education vary by ability (Brand and Xie 2010; Heckman et al. 
2016): Economic returns to cognitive competencies are higher than returns to mere quan-
titative measures of years of education (see Hanushek and Wößmann 2007) or educational 
credentials. Data from the United States show that with regard to labor market outcomes, 
the importance of cognitive competencies has risen over time (see Murnane et al. 1995). 
Even among school dropouts, there are returns to cognitive competencies (Tyler et al. 
2000), and higher test scores have also been shown to be associated with higher labor 
force participation and lower unemployment rates (McIntosh and Vignoles 2001).

8.2.2  Income Expectations

Basic economic theory assumes individuals to be more or less informed about future 
earning streams (conditional on different educational trajectories) when making educa-
tional decisions. Though expectations on future earnings are central to an economic anal-
ysis of schooling decisions, research on expectations itself is rare. Experimental designs 
have shown the effect of expectations about educational returns on schooling decisions 
(Jensen 2010). If students’ expectations of returns to education are not observed, how-
ever, inferences about the decision process can be misleading, because observed choice  
data may be consistent with expectations and many alternative specifications of prefer-
ences or decision rules (Manski 2004). If students with higher expected gains from 
schooling demand more education, and expected returns correlate with actual  realized 
returns, we are confronted with a selection problem. That is, the observed returns of 
schooled people would differ from the hypothetical returns of unschooled people if they  
were to have enjoyed the same education (see Griliches 1977). As long as we do not 
know the underlying process of school choice, we cannot infer unbiased returns to edu-
cation. Subjective data on income expectations may solve these problems and help to 
disentangle returns to education (cf. Manski 2004).
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Dominitz and Manski (1996) calculated subjective income distributions with a com-
puter-assisted self-administered interview. By analyzing the distribution of expected 
income, they were able to make inferences on uncertainty, risk behavior, and  perceived 
income inequality. Only a few other studies have elicited income expectations in the 
same way (e.g., Wolter 2000). Due to limitations to the design of questionnaires, point 
estimates of expected income are most prevalent. For example, Betts (1996) asked 
undergraduates about their beliefs regarding the current starting and average salaries of 
workers in different professions conditional on achieved educational credentials. Other 
studies have elicited income expectations on the individual level. Most of these com-
bined questions on the general knowledge of the income distribution with students’ 
personal income expectations are conditional on varying scenarios regarding age and 
educational achievement (see Brunello et al. 2004; Webbink and Hartog 2004), whereas 
others collected this information unconditionally (see Blau and Ferber 1991). Another 
issue is whether there are differences by gender and age of children in the way income 
expectations and perceived risks of students and parents determine schooling decisions 
(Attanasio and Kaufmann 2012).

By comparing expected wages in several occupations with the national average 
income in these jobs, Betts (1996) found that knowledge about current income distribu-
tion was far from complete. However, expectations become more realistic in the final 
episode of education. Wolter and Zbinden (2002) have explained differences between 
current actual wages and expected incomes in terms of students’ own job prospects, the 
perception of their own academic performance, and—as in Betts (1996)—duration of 
college attendance. Whereas students tend to slightly overestimate their expected start-
ing salaries, they clearly overstate income growth after some years of work. According 
to Blau and Ferber (1991) and Wolter and Zbinden (2002), it is especially men who are 
prone to overestimate own future earnings. Supplementary to this, Brunello et al. (2004) 
found a tradeoff between the expected level of starting salaries and expected income 
growth. Findings concerning uncertainty as measured by expected wage dispersion are 
ambiguous. Compared to actual wage dispersion in Switzerland, a country in which it  
is relatively low, Wolter (2000) detected an even lower degree of expected wage disper-
sion among students. In contrast, although actual wage inequality is relatively high in  
the United States, Dominitz and Manski (1996) found that students additionally overesti-
mated actual wage dispersion.

In order to gather knowledge about the formation of income expectations and its role 
in educational decision making, NEPS focuses on students from 9th grade up to univer-
sity graduation in this research area. According to their ability to state income expecta-
tions, students are being asked about their expectations regarding their own income and 
the prevailing income distribution.
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8.2.3  Funding of Education: Family Background and Financing 
Strategies

A strong impact on educational achievement is ascribed to family background. On the 
one hand, parents’ educational attainment is a crucial determinant for children’s own 
achievements (see Chap. 6, this volume); on the other hand, financial restrictions—which 
are determined most often within the family or rather within the household context—
influence educational decisions. Whereas educational decisions are made under uncer-
tainty regarding future outcomes, people’s risk perceptions are determined by restrictions 
on the capital market.

Because most parents fund children’s education for many years, the economic situ-
ation of the household is crucial for decision making. NEPS is capturing the economic 
situation of a household by its disposable monthly income and basic information on its 
wealth assets. Disposable monthly household income describes continuous income stre-
ams predominantly used for daily expenditures. Wealth serves as an income generator, 
and is a crucial attribute regarding access to the capital market. Besides funding aspects, 
the economic situation of the household correlates with determinants of educational per-
formance such as access to learning opportunities (e.g., private music lessons or club 
membership) and learning conditions (e.g., own room for homework and additional tea-
ching material) (Bradley et al. 2001). Consequently, parents are asked about their dispo-
sable monthly household income, and, as long as they are being surveyed, a screener for 
aggregated wealth information on the household level is being applied on at least one 
occasion.

Apart from family resources, there are also other financial sources individuals can 
rely on—especially during tertiary education. The majority of students in Germany cover 
their living costs mainly with money from three sources: their family, student jobs, and/
or publicly funded grants and loans (Middendorff et al. 2013). Hence, students within the 
NEPS studies are asked to report on their available funds from different sources, whether 
they applied for the German grant program (BAföG), and whether they receive such pub-
lic financial aid. This makes it possible to investigate the role of financing strategies for 
study performance and thus for economic and noneconomic outcomes.

8.3  Nonmarket Returns to Education

Apart from monetary economic returns and returns in terms of later education, there are 
additional nonmonetary returns to education in several areas. Most notably, nonmarket 
returns may come in the form of better health (Sect. 8.3.1), greater subjective well-being 
(Sect. 8.3.2), increased social and political participation (Sect. 8.3.3), and modified 
family formation (Sect. 8.3.4).
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8.3.1  Health and Health Behavior

The relationship between people’s educational background and their health has been a 
much neglected issue in the standard analysis of returns to education. Physical as well 
as mental health may be determined to a great extent by one’s education. Well-educated 
people are expected to be inclined toward health-conscious behavior (cf. Grossman 2006). 
They live on higher quality nutrition, smoke less, are less likely to consume drugs, and are 
physically more active (e.g., Jungbauer-Gans and Gross 2009). Moreover, overweight and 
obesity in youth has considerable impact on health status in later life, and chronic diseases 
such as diabetes and hypertension constitute an increasing share of health expenditure.

The measurement of returns to education with respect to health outcomes is likely to 
produce a considerable bias if it disregards the endogeneity of the causal effect. One of 
the central findings in the sociology of health is that education (in addition to socioeco-
nomic status and income, which themselves depend to a great degree on education) corre-
lates highly with morbidity and mortality. Lundborg (2013) used a sample of monozygotic 
twins to show the positive association between schooling (completing high school) and 
several health outcomes. However, additional years of schooling after the high school 
degree do not lead to additional health benefits. Furthermore, it has been shown that the 
so-called social gradient in health has even increased over time (Mackenbach 2006). In 
recent years, the focus of research efforts has shifted to models explaining the correlation 
between education and health. Recent studies also model the interplay of education and 
job conditions on one side and health and work ability on the other side by showing the 
social mechanisms that moderate causal and selection effects (Gross et al. 2017; Schoger 
and Gross 2018).

Working and living conditions include specific resources (material and psychosocial 
environment), psychological stress, and environmental stress. We focus on the interplay 
of behaviors, cognitions, and emotions addressed by the theoretical approach of effort–
reward imbalance (Siegrist 1996). This approach relies on the notion of social recipro-
city. Mutual cooperative investments are based on the norm of return expectancy in 
which efforts are equalized by respective awards. Violations of this norm cause strong 
negative emotions, whereas appropriate social rewards promote well-being and health. It 
is mainly the imbalance between a high level of effort invested in working life and a low 
reward structure that is causal for chronic distress. Chronic distress itself is seen as one 
of the most influential dimensions affecting poor health outcomes such as higher morbid-
ity and higher mortality (Rugulies and Siegrist 2002).

Health habits and risk behavior such as smoking, drinking alcohol, substance abuse, 
sport, and nutrition have been shown to not only correlate with education but also influence 
physical and mental health (e.g., Jungbauer-Gans and Gross 2009). The theoretical dis-
cussion on determinants of health suggests that some indicators of health behavior should 
be included especially when surveying children and young adults. During late childhood 
and adolescence, risk behavior such as smoking or drinking alcohol is initiated, and health 
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habits are developed that influence health in later life (Langness et al. 2005). Smoking as 
one part of this dimension is related more strongly to education than to income (Gross and 
Groß 2008). Formal education has been shown to have a causal effect on reducing weight 
(Atella and Kopinska 2014). Nutrition has an impact on body weight that is important with 
respect to cardiovascular diseases or arthropathy. Because nutrition and also to some extent 
physical activities cannot be measured in an economic way, we use the Body Mass Index 
(BMI) as proxy. The BMI is the customary index of weight calculated using body weight 
and height. In addition, physical activities, especially performed in groups or sport clubs, 
are also seen as a learning environment, and therefore belong to Pillar 2 (see Chap. 5, this 
volume).

The use of medical care depends on education, income, and socioeconomic status 
even in countries in which health insurance covers most expenses for almost all people. 
Several important indicators of health in early childhood correlate with the social status 
of parents. This is especially important in early childhood when medical care is a sub-
stantial need, especially for newborns, and health shortcomings can have a major impact  
on early child development. Moreover, serious complications at birth (e.g., prematurity) 
may cause long lasting delays in child development that are detrimental to learning pro-
cesses. Indicators are body weight and height at the time of birth, complications at birth 
(prematurity, serious problems during the first four weeks of life), and use of medical care.

Furthermore, selection processes could take place when educational outcomes, labor 
market participation, or (downward) social mobility are influenced by health status. This 
may lead to an endogeneity bias when the returns of education on health are estimated. 
Thus, there are reasons to consider both causal paths: The first path treats health as one 
dimension of nonmonetary returns to education, and the reversed causal path argues that 
educational outcomes themselves are influenced by the health status (e.g., disabilities 
or mental health) during school (see, e.g., Jungbauer-Gans and Gross 2009). The use of 
panel data could shed some light on whether one of these paths is more important than 
the other.

Whenever we survey children and adolescents, we also have to control for their socioe-
conomic status, the education of their parents, and their migration background (Wadsworth 
and Bartley 2006). Empirical evidence shows that the social status of parents correlates 
with the competence and educational attainment of children (e.g., Fuchs and Wößmann 
2007). The social status of parents may also influence health status and health behavior 
of children. A migration background and potentially related language barriers can lead to 
poor understanding in dialogue with physicians. This may trigger disadvantages even when 
the physician’s time is distributed equally between all patients (Balsa and McGuire 2001).

Another important issue is how far cognitive competencies as well as knowledge 
about health and medicine mediate between education and health status or health behav-
ior. Therefore, the application of scientific knowledge on issues of health evaluated  
in Pillar 1 (see Chap. 4, this volume) can be used to assess the meaning of knowledge 
for health outcomes in a straightforward manner. In the economics of health, Grossman 
(1972) argues that better educated persons are able to produce health more efficiently 
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due to their knowledge about risky or health-promoting behavior (Becker 1964). Agüero 
and Bharadwaj (2014) have been able to show a positive causal effect of education on 
health literacy that lead to more preventive behavior regarding HIV infections. Conti 
et al. (2010) have detected a causal effect of early cognitive abilities on a broad range 
of health outcomes. However, they warn against focusing on cognitive abilities alone by 
showing a causal effect of personality traits on health and healthy behaviors in later life.

Health in general is a multidimensional construct that includes physical, emotional, men-
tal, social, and behavior-related dimensions of well-being and productivity (Schumacher 
et al. 2003). Measurements of health without using laboratory data and medical records 
have been shown to have high predictive validity even when mortality is considered (Idler 
and Benyamini 1997; Schwarze et al. 2000). A fundamental indicator is self-rated health 
measured on a Likert scale. Chronic illnesses and disabilities are included together with a 
statement asking whether and how far these illnesses and disabilities impair school attend-
ance, learning processes, and school-related activities. Finally, days absent from school due 
to illness seems to be a simple indicator of health status.

8.3.2  Subjective Well-Being and Education

Monetary and nonmonetary outcomes of education can be brought together within the 
broad concept of individual subjective well-being, thus providing an integrated picture 
of the welfare effects of education. Economic theory assumes that utility is a function of 
income, leisure, and probably of health. Education enters this function only indirectly as 
a productivity- and health-enhancing factor. However, an interesting question in this con-
text is whether education has a genuine direct impact on well-being. A direct test of such 
a hypothesis would require an econometric model in which life satisfaction is  regressed 
on education and earnings, health, leisure, and other control variables. Nowadays, 
there is a broad consensus that responses to questions about life satisfaction or specific 
domains are valid measures of individual well-being or utility (Frey and Stutzer 2002). 
Although the economic literature on life satisfaction is publishing a growing number 
of regressions containing education as a control variable, evidence is still puzzling and 
ambiguous: For the most part, studies show a slightly positive impact of education on 
well-being; however, a negative effect of education on satisfaction can also be observed 
(Argyle 2003; Blanchflower and Oswald 2004; Schwarze and Härpfer 2007). The direc-
tion of causality between education and satisfaction is still unclear. Heckman (1976), 
for example, enters the human capital stock into the utility function multiplicatively in 
connection with leisure, assuming that education leads to a more efficient use of leisure. 
Thus, education is expected to have a positive impact on life satisfaction. However, if 
satisfaction measures something like optimism, and if optimistic people tend to be more 
successful, they will also tend to have a higher education (Argyle 2003). Moreover, bet-
ter education might increase expectations about earnings and other employment-related 
outcomes. If expectations are not realized in later life, well-educated people might be 
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less satisfied with their lives. In addition, overeducation may also cause dissatisfaction. 
Because these losses of utility cannot be compensated by a reasonable wage increase at 
the start of the first employment, overeducation is mostly involuntary and enhances pro-
ductivity costs. However, negative consequences of overeducation diminish with profes-
sional experience (Verhaest and Omey 2009).

In summary, empirical analyses of the satisfaction–education nexus have to be car-
ried out cautiously due to problems of endogeneity, selection bias, and omitted variables. 
This shows that data quality and econometric modeling are important issues. Most of 
these problems can be tackled by studying the process of education and development of 
individual well-being (satisfaction) simultaneously from the early stages onward across 
the whole life course. Pillar 5 offers a coherent design for answering questions on satis-
faction over the whole life course and focuses on life satisfaction as well as satisfaction 
with health, standard of living, family, friends, and the currently predominant activity 
(school, vocational education and training, studies, or work). All these concepts of sub-
jective well-being capture topics that are supposed to correlate with educational success. 
Additionally, each domain is applicable over the whole life course from the early school 
years onward (see Cummins 2006, Cummins and Lau 2005).

8.3.3  Political and Social Participation

Education has a substantial impact on how far individuals partake in the community. 
Having specific competencies and skills is a necessary precondition for participation in 
social life and becoming a respected member of society through civic participation, civic 
knowledge, and attitudes. Rich information about social background factors, attitudes, 
personal traits, values, and motivations gathered by NEPS allow researchers to analyze 
the causal link between a person’s education and her or his propensity to community 
 participation. This can significantly improve our understanding of the determinants of, 
for example, volunteering (for evidence in the United States and United Kingdom, see 
Dee 2004; for Germany, Erlinghagen et al. 1999). The new insights can be incorporated 
into the calculation of private and social rates of return to education. Although a broad 
body of literature supports the strong association between educational attainment 
and political participation, a causal link is questionable in the light of current research 
(Berinsky and Lenz 2011; Mayer 2011).

The indicators for social and political participation may be assigned to two major 
dimensions: attitudes and behavior. Although attitudes may originate in knowledge based 
on education, they may also lead to a selective information-seeking process. However, 
political and social participation can obviously be seen as a consequence of educational 
background (Hadjar and Becker 2006, 2007). The correlation between attitudes and behav-
ior has also been discussed broadly (e.g., Fishbein and Ajzen 1975). Political action as 
a whole (including illegal demonstrations as well as voter participation), but also mem-
bership of and activities in political organizations can be regarded as behavioral indicators 
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of political participation. In contrast, interest in and personal distance to politics can be 
assigned to the attitudinal dimension of political participation. Social participation involves 
the frequently used measurements of social trust toward fellow citizens and the anomia 
items known from the German ALLBUS. Furthermore, behavioral aspects are  represented  
by active membership in organizations, voluntary work, and participation in school and 
cultural activities. The behavioral dimension of social and political participation is seen in 
the light of learning environments (Pillar 2). Therefore, it is discussed in Chap. 5 of this 
volume.

8.3.4  Family Formation and Educational Homogamy

In line with educational expansion, the share of women participating in higher education 
has increased dramatically in recent decades (Erikson and Jonsson 1996). For the educa-
tional system as a marriage market, this means that the likelihood of finding a partner of 
the opposite sex with a homogeneous educational level has also enlarged across cohorts 
(Blossfeld and Timm 2003). Several studies have shown a strong inverse relationship 
between fertility and education for women in postindustrial societies. Better educated 
women and men are older at the time of the birth of their first child than less  educated 
women and men. But, whereas better educated women more often remain child-
less, the opposite is true for men (e.g., Kravdal and Rindfuss 2008). Bauer and Jacob 
(2010) pinpoint the constellation of both partners’ educational level to explain parent-
hood: Traditional couples with men who are more highly educated than women are most 
likely to have children followed by couples with equally educated partners who are more 
likely to have children than couples with better educated women. In the United States, 
the relationship between education and family formation has also been shown to vary by 
ethnic background (Glick et al. 2006).

Additionally, unemployment leads to a postponement of the first child’s birth. 
Whereas in Western Germany, the unemployment of the male partner leads to this shift, 
in Eastern Germany, it is female unemployment in couples that leads to a deferment of 
starting a family. Kreyenfeld (2010) found that the relationship between job uncertainty 
and postponement of parenthood varies with the woman’s educational level. Whereas 
highly educated women react to employment uncertainty by postponing their first child’s 
birth, women with low educational background respond by starting a family.

NEPS provides very detailed data on the respondents’ educational enrollment, compe-
tencies, and employment combined with some relevant data on their partners or spouses. 
This provides optimal conditions for exploring the dynamics and interdependencies of 
educational enrollment and family aspirations.
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8.4  Conclusion

We conclude with the words of Hout (2012, p. 379): “Education correlates strongly with 
most important social and economic outcomes such as economic success, health, family 
stability, and social connections. […] Investments in education pay off for individuals 
in many ways. The size of the direct effect of education varies among individuals and 
demographic groups.”

Pillar 5 dealing with monetary and nonmonetary returns to education responds to the 
fact that education plays a crucial role in many areas of life in (post-)modern societies. 
A long-term panel study such as NEPS is well advised to focus on aspects going beyond 
competencies and knowledge. Several other aspects besides education might be import-
ant for income, health, well-being, or social and political participation, and these aspects 
need to be covered by appropriate theoretical frameworks. Pillar 5 provides items adjus-
ted to the requirements of the different stages and target persons included in NEPS while 
continuing to ensure coherence. The longitudinal quality of the data and natural experi-
ments allow us to address issues of causality, thereby rendering the data of interest to 
economists as well as sociologists.
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Abstract
This chapter outlines the use and measurement of motivational concepts and personal-
ity aspects in the German National Educational Panel Study (NEPS). The selection of 
concepts combines elements that prevalent motivation and personality theories have 
in common, thereby promoting research from different theoretical perspectives. The 
constructs measured are learning motivation and effort, personal goals and goal pur-
suit, general interest orientations, topic-related interests, self-concept (both general 
and domain-specific), personality aspects, and selected social skills and parenting 
behavior dimensions. These theoretical constructs and their corresponding measure-
ments presented in this chapter were chosen on the basis of their applicability across 
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the complete life course. Within NEPS, this integrated compilation of motivational 
concepts and personality aspects improves our understanding of educational processes 
and competence development from infancy to late adulthood.

Keywords
Education · Panel study · Motivation · Personality

9.1  Introduction

Educational processes and competence development across the life course depend heav-
ily on motivational concepts and personality aspects. The National Educational Panel 
Study (NEPS) raises some challenges connected with these concepts. The concepts to be 
included in the design (see Chap. 1, this volume) have to be selected carefully.  Different 
facets of motivational concepts (in the broadest sense) and personality can be consid-
ered when investigating educational processes and the development of competencies. 
A well-founded selection is needed, because of the extensive number of items usually 
found within the available instruments and the broad variety of concepts in this field of 
research. Moreover, measuring these concepts is a particular challenge because they not 
only form an interdisciplinary research field but also have to be measured from child-
hood to adulthood.

A number of motivational and personality factors can be disentangled within the 
framework of educational processes and competence development. Some of these are 
quite stable; others are more variable and situation-adaptive. When selecting concepts to 
be included in NEPS, we integrated the different research traditions and interests of psy-
chologists, educational scientists, sociologists, and economists. Although motivational 
concepts and personality aspects relate substantially to each of the other five central 
NEPS dimensions (see Chaps. 4–8, this volume), this topic constitutes its own research 
field within NEPS.

Many different framework conceptions deal with how motivational concepts and per-
sonality aspects relate to educational performance and processes of life-long learning: the 
expectancy-value theory of achievement motivation (Wigfield and Eccles 2000), the moti-
vational theory of life-span development (Heckhausen et al. 2010), self-determination 
theory (Deci and Ryan 1985), or self-efficacy theory (Bandura 1997)—to name but a few. 
Due to the quantity of work in this area, there is a plurality of concepts that all use related 
terms and similar instruments (see, for a detailed overview, Eccles and Wigfield 2002). 
For NEPS, we selected some common main components of multiple theoretical perspec-
tives in order to guarantee a wide variety of possible uses of these concepts in different 
disciplines. This also makes it possible to compare different theories and untangle how 
they relate to each other.

Among both psychologists and educational scientists, one of the currently most 
 popular motivational theories is expectancy-value theory from Wigfield and Eccles (2000). 
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This theory posits that decisions are based on a set of influences: on the one hand, ability 
beliefs defined as “the individual’s perception of his or her current competence at a given 
activity”; on the other hand, expectancies for success defined as persons’ “beliefs about 
how well they will do on upcoming tasks” (Wigfield and Eccles 2000, p. 70). These two 
basic components are then combined with different task-value components (see Wigfield 
and Eccles 2000): attainment value (how important succeeding in this activity is to the 
individual), intrinsic value (how much joy the individual gets from performing the task or 
how much interest the individual has in it), utility value (how well a task corresponds to 
short- and long-term goals), and cost (the negative aspects that emerge when performing 
an activity). Other models (e.g., Bandura 1997; Hidi et al. 2004) include different contrib-
utory factors such as ability or academic self-concepts, interests, and achievement goals.

For the purposes of NEPS, following the central ideas of Eccles and Wigfield’s (2002) 
framework offers the chance to include various common features from different theoreti-
cal perspectives. Integrating this cross section of characteristics from varying approaches 
into our study allows us to choose various applications from several theoretical orienta-
tions and to combine elements of different models. The following sections will describe 
the motivational and personality components measured in NEPS.

9.2  Motivation

9.2.1  Learning Motivation and Effort

According to Deci and Ryan (1985), motivation can be divided generally into two com-
ponents: intrinsic motivation defined as a “motivation to engage in an activity for its own 
sake,” and extrinsic motivation defined as “motivation to engage in an activity as a means 
to an end” (Pintrich and Schunk 2002, p. 245). Depending on the theoretical framework, 
extrinsic motivation can be broken down into further facets. For example, Schiefele et al. 
(2002) distinguish performance-related, competition-related, and job-related extrin-
sic motivation. Selecting an adequate instrument to measure learning motivation within 
NEPS is a challenging task for several reasons such as the limited measurement time or 
the task of measuring motivation across the life course. Schiefele et al.’s (2002) scale 
met all our needs for students in university, but had to be adjusted slightly to measure 
learning motivation in school and during the apprenticeship phase. During the stage of 
adulthood, we intended to implement a measure on learning motivation in the context of 
further education and advanced training.

In addition to learning motivation, students’ effort is being assessed in Starting 
Cohorts 3 and 4, because part of the shock caused by PISA was a lack (or at least insuf-
ficient amount) of students’ effort besides other factors such as school quality. The items 
implemented in NEPS were developed on basis of an instrument from the Pythagoras 
study (Rakoczy et al. 2005). Three dimensions of effort are available in the data: effort 
in school in general, subject-specific effort in mathematics, and subject-specific effort in 
German.
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9.2.2  Personal Goals and Goal Pursuit

Starting in Grade 8, the assessment of motivation is being supplemented by the measure-
ment of personal goals. Because a large proportion of students leave the school system 
after Grade 9 or 10 in order to start vocational education and training, work aspirations 
are of outstanding relevance. Therefore, the measurement of the meaning of work adds 
an important aspect to the bundle of motivational concepts. Suitable scales are, on the 
one hand, an adaptation of the work aspirations instrument used in the TOSCA study 
(Transformations of the Secondary School System and Academic Careers; cf. Köller 
2004) and, on the other hand, the desired work conditions instrument from the MOW 
International Research Team (1987). Both measures cover slightly different subdimen-
sions such as extrinsic orientation (cf. Trautwein et al. 2006) or economic aspects (cf. 
Borchert and Landherr 2007).

Another facet of personal goals is the field of work-related and private goals. Over 
the life course, individuals have to struggle with different challenges such as important 
transitions (e.g., from school to work or to further education) or life events (e.g., family 
formation or unemployment). These are often combined with certain time windows for 
the achievement of such personal goals. According to the motivational theory of life-span 
development, different motivational and self-regulatory strategies are needed to deal with 
these challenges (Heckhausen et al. 2010). Therefore, NEPS provides—in cooperation 
with Jutta Heckhausen—two 12-item scales for these strategies (differentiable in goal 
disengagement and goals disengagement strategies) in the key domains of work life and 
the private sphere. In Starting Cohorts 4, 5, and 6, the individual work-related and pri-
vate goals are assessed in an open question format. In the data, there are coded formats 
as well as the open answers available for both key domains, thereby providing manifold 
options for answering research questions and performing data analyses.

Another important component in motivation research is goal pursuit. During school 
life, every student has to deal with positive and negative consequences for her or his 
learning behavior in the form of school grades. Even more influential are students’ expe-
riences after major educational decisions such as the choice of school type. According to 
Brandtstädter and Renner (1990), coping with results of changes can follow two alter-
native strategies: adjusting personal goals to given situations (“accommodative coping”) 
versus adjusting the environmental circumstances to the individual preferences (“assimi-
lative coping”). Life-course researchers have recognized a shift from assimilative activi-
ties in early life stages to accommodative behavior in later life (see Brandtstädter and 
Rothermund 2002). NEPS provides an outstanding framework for monitoring this 
shift over the complete life span. Moreover, it offers the opportunity to start observa-
tion at very early ages and thus deepen our understanding of the underlying processes. 
 Conversely, the measurement of these strategies contributes to the motivational concepts 
in terms of allowing for a different account of the above-mentioned motivational theo-
ries. Therefore, we integrate two short versions of scales developed to measure the two 
coping strategies: the Tenacious Goal Pursuit and the Flexible Goal Adjustment scales 
(Brandstädter and Renner 1990).
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9.3  Interests

The development and stabilization of individual interests both inside and outside of 
school is a topic of major importance for educational scientists (see, e.g., Daniels 2008; 
Krapp 1992; Todt 1978). Interests are closely connected to intrinsic motivation and 
always aim at a specific content (see Krapp 1999).

9.3.1  General Interest Orientations

An internationally recognized model conceptualizing general interest orientations is 
Holland’s (1997) hexagonal model. This is based on the differentiation of six interest and 
commensurate environment types (see Bergmann and Eder 2005):

• Realistic type (R): prefers activities that include the explicit and systematic manipulation 
of objects, tools, machines, or animals.

• Investigative type (I): favors activities that can be characterized by an observing, 
symbolic, systematic, and creative investigation of physical, biological, or cultural 
phenomena.

• Artistic type (A): prefers ambiguous, open, and unsystematic activities that imply 
the manipulation of physical, verbal, or human materials to create artistic forms and 
products.

• Social type (S): prefers activities to inform, train, educate, cure, or advise other 
people.

• Enterprising type (E): favors activities that include the manipulation of other people 
to achieve organizational goals or to gain economic returns.

• Conventional type (C): prefers activities characterized by the explicit and systematic 
manipulation of data to gain organizational or economic returns.

Those six ideal types can be arranged in a preference order to form an individual inter-
est profile. A total of 720 interest patterns can be differentiated by combining these six 
types. According to their intercorrelations, the six types are arrayed in a circumplex 
or hexagon (Holland and Gottfredson 1992). These relations are reflected by the acro-
nym RIASEC, which is therefore often used as a synonym for Holland’s (1997) inter-
est model. A central concept within the model is congruence. People especially select 
environments that are congruent to their interests and they change (or leave) incongruent 
environments.

In order to measure RIASEC interests, NEPS has developed a new instrument (IILS; 
Interest Inventory Life Span, with a child and an adult version). It is based on the fol-
lowing inventories: (a) a German (30-item) version of the Inventory of Children’s 
Activities–Revised (ICA-R) from Tracey and Ward (1998), German version ICA-D 
from von Maurice (2006) that has been developed and tested for elementary school age 
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(von Maurice and Bäumer 2014); (b) the (60-item) Allgemeiner Interessen-Struktur-
Test in its revised edition (AIST-R; Bergmann and Eder 2005) that can be used from 
14 years of age onward. To measure general interest orientations over the life course, 
these instruments have been shortened and combined in NEPS: In the child version of 
the IILS (from Grade 4 to Grade 8), we chose two items from the ICA-D and one item 
from the AIST-R per scale; in the adult version of the IILS (from Grade 9 to adult-
hood), we used one item from the ICA-D and two items from the AIST-R per scale. 
Item selection was based on empirical analyses and plausibility checks. Consequently, 
a very short 18-item instrument for measuring the six Holland-scales R, I, A, S, E and 
C is available in both versions.

Although the RIASEC model allows us to conceptualize general interest orientations 
over the life course, it is best suited for the domain of work. The integration of Holland’s 
model in NEPS offers a great potential for many educational researchers because of its 
cross-cultural relevance.

9.3.2  Topic-Related Interests

In school studies, the measurement of interests is often oriented toward measuring inter-
est in the respective school subject. This approach is insufficient for NEPS, because it 
is following individual development over the entire life span. After students have left 
school, subject-specific measurement seems rewarding only when another school-similar 
context follows that is also arranged in subjects (e.g., university). Hence, it is advisa-
ble to avoid gathering this information in a school-subject-oriented way (subject-related 
interest; German term ‘Fachinteresse’), but to use a different approach and ask for more 
general interest fields independently from school subjects (see Daniels 2008).  Focusing 
on topic-related interests (German term ‘Sachinteresse’) enables us to use the same 
instrument across school stages as well as after finishing school. This makes it possible 
to analyze topic-related interests over different stages (see Chap. 1, this volume). Simi-
larly, NEPS Pillar 1 covers competence domains not in close relation to a curriculum but 
in a more general, naturalistic way (see Chap. 4, this volume).

Throughout the whole of NEPS, one particular focus is on the subjects German and 
mathematics. Accordingly, subject teachers are being interviewed during the school 
stages in addition to the target persons (see Chap. 13 this volume). In analogy to this 
characteristic, the measuring of interest should include at least the two domains German 
and mathematics in order to allow research on the interdependence of interests, other 
motivational components, and school achievement. For this reason, we capture topic-
related interests in the two domains German and mathematics. Using items taken from a 
study by Baumert et al. (2003), we are able to implement the same instrument across the 
whole life course.

The life-span perspective implemented in NEPS provides an important opportunity 
to study individuals’ development of interests. Because interests are known to have 
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profound consequences for human (choice) behavior (see Nagy et al. 2006), knowing 
whether interests do or do not “crystallize” across the life span is an important step in 
understanding the development of individuals’ behavioral plasticity.

9.4  Self-Concept

Self-concept is a major indicator for achievement and is of central importance in current 
educational research (see Bong and Clark 1999; Helmke and van Aken 1995; Kaufmann 
2008; Shavelson and Bolus 1982; Wohlkinger et al. 2016). It can be defined as a person’s 
perception of her- or himself and her or his abilities (see Marsh and Shavelson 1985; 
Shavelson et al. 1976; Watermann et al. 2010).

Theoretically, the structure of NEPS suggests a quite differentiated recording of self-
concept: On the one hand, there are the school stages and their obvious close connection 
to school subjects. On the other hand, there are university students with an environment 
that is not structured by subjects as in school, but shaped by topic-oriented courses. And 
finally, there is the domain of working people, whose environment is no longer arranged 
in an explicit structure with regard to contents (though it should be noted that occu-
pational environments can be described in terms of the RIASEC model, especially in 
comparison to general interest orientations, thus allowing us to examine, e.g., vocational 
decisions or person–environment fit). Therefore, it seems a challenging task to measure 
the self-concept across all stages in an identical way. However, because the self-concept 
is characterized by a hierarchical structure (see, e.g., Lichtlein 2000; Marsh 1987; Marsh 
and Shavelson 1985; Shavelson et al. 1976), it is possible to realize a consistent capture 
as well as a differentiating measure of the theoretical construct—as the following section 
will show.

9.4.1  General Self-Concept

The hierarchy of the self-concept provides a particularly convenient possibility of dif-
ferentiating measurement throughout NEPS: Across the life course, the general self-
concept—a dimension that is explicitly not connected to any domain such as school, 
university, or work—can be measured in exactly the same way at all stages. This pro-
vides the advantage of being able to compare different age groups to each other and 
monitor the development and stability of the general dimension of self-concept through-
out the life course.

Among the conceivable measures, the Rosenberg Self-Esteem Scale (Rosenberg 1965) 
seems to fulfill the requirements, because self-esteem forms the main element of self-
concept (see Ferring and Filipp 1996). Concretely, our choice from among the available 
German instruments was the revised Self-Esteem Scale from von Collani and Herzberg 
(2003a). As in the original version by Rosenberg (1965), this scale includes positive as 
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well as negative facets and offers good psychometric properties in terms of reliability and 
validity (von Collani and Herzberg 2003a, b). These results were affirmed in two NEPS 
developmental studies for Grade 5 students and for university students in whom the self-
esteem scale was also tested. Furthermore, the scale is very economical with only 10 
items, thus meeting the needs of a large-scale survey study such as NEPS.

9.4.2  Domain-Specific Self-Concept

At the school stages, measurement of the domain-specific self-concept is geared to the 
PISA 2000 study that had gathered three subdimensions: overall academic self-concept, 
verbal self-concept, and mathematical self-concept (see Kunter et al. 2002). This entirely 
matches the specific structure of the school stages as well as the typical hierarchy in 
school. Furthermore, every subdimension consists of only three items. Therefore, the 
instrument perfectly suits the needs of NEPS and is being applied in the school stages. 
In addition to self-concept, we measure helplessness. The notion of helplessness goes 
back to Abramson et al. (1978) and was adapted in a study by Ditton (2007). In analogy 
to its use there, we integrated the measure of helplessness separately into NEPS for both 
German and mathematics, thereby complementing the measurement of domain-specific 
self-concept.

Of course, neither the PISA instrument nor helplessness as covered by Ditton (2007) 
would be adequate for the cohort of university students. Here, the measurement follows 
the idea of Dickhäuser et al. (2002) by using their absolute academic self-concept scale, 
whereas helplessness is geared to Jerusalem and Schwarzer’s (2006) study-specific 
helplessness.

9.5  Personality

Alongside the dimensions of motivation, personal goals, interests, and self-concept, 
another element is of major importance: an individual’s personality. By measuring per-
sonality characteristics starting at a very young age and continuing up to adulthood, it 
should be possible to identify not only developmental risks but also protective factors 
against just these risks (Weinert et al. 2007). In psychological research, a widespread 
model with a very long tradition is the five factor model (FFM) of personality that can 
be recovered in most western cultures (e.g., Asendorpf and van Aken 2003; McCrae and 
Costa 1985, 1991; Weinert et al. 2007). Many instruments are available for collecting 
information on personality. The so-called ‘Big Five’ factors are Openness, Conscien-
tiousness, Extraversion, Agreeableness, and Neuroticism. Because most instruments such 
as the well-known NEO-FFI (Borkenau and Ostendorf 1993) use extensive item batter-
ies with about 50–100 items (see Rammstedt 2007) to access the Big Five, their use for 
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NEPS is very limited. A well-established very short version is the BFI-10 by Rammstedt 
and John (2007). It has been developed explicitly for contexts in which there is limited 
time for questioning, and it provides valuable psychometric characteristics with only 
two items per dimension. Merely for the agreeableness dimension, Rammstedt and John 
(2007) recommend adding a third item. Because this factor might be crucial for profound 
analyses on specific research questions, this item has also been included.

For younger cohorts, no self-reported measure of personality is available. Here parents 
and educators can provide valuable information about a child’s personality. According 
to recent research, the parents’ judgment is a useful and quite stable indicator even for 
4-year-old children (see Müller et al. 2016; Weinert et al. 2007).

For younger children, parents’ and caregivers’ evaluation of the child’s temperament 
can lead to a better understanding of personality development and its relation to educa-
tional processes, because personality emerges out of early temperament in conjunction 
with the learning environment (Bayer et al. 2015; Putnam and Rothbart 2006). There-
fore, NEPS utilizes a multiactor perspective and thus provides information about the per-
sonality from very early ages up to the adult life. In this manner, we are able to monitor 
the development of personality traits over the complete life course, and, in the long term, 
collect and link data about personality, competence development, educational success, 
and occupational prospects.

9.6  Social Skills and Parenting Behavior

Another important domain in educational processes and competence is social behav-
ior. Socially competent behavior is of central importance for denoting risks of nega-
tive behavior development (see Beelmann et al. 2006; Weinert et al. 2007). Capturing 
social skills in general is a challenging task, because many different instruments are 
available. Extensive scales focusing on as many distinct facets as possible are not suit-
able within the framework of a panel study. Therefore, a slightly narrowed perspective 
seemed appropriate. Here, we concentrate on some subdomains of social behavior and 
thereby focus on behavioral attributes. A popular instrument for measuring such social 
skills is Goodman’s (1997, 1999) Strengths and Difficulties Questionnaire (SDQ). The 
SDQ “provides balanced coverage of children and young people’s behaviours, emotions, 
and relationships” (Goodman 1997, p. 581), and consists of five dimensions, namely 
Emotional Symptoms, Conduct Problems, Hyperactivity, Peer Problems, and Prosocial 
Behavior. A major advantage of the SDQ is the availability of versions for teachers and 
parents. Thus, we are again able to overcome the problematic lack of self-reported meas-
ures for younger children by taking the multiactor perspective. For economic reasons, 
we applied psychometric and content criteria to select items for NEPS (see Bettge et al. 
2002; Hagquist 2007).
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Furthermore, in the Kindergarten stage, educators and parents give additional infor-
mation on aggressive and disruptive behavior. Here we ask them questions taken from 
the Teacher Assessment of Social Behaviour (TASB; see Cassidy and Asher 1992). 
Hence, we gain a quite differentiated picture of social behavior from a very young 
age onward, and it is based on data from the different perspectives taken by multiple 
informants.

Beginning at the age of 18, another social skill facet is added by measuring negative 
assertion and conflict management. These two concepts are part of the German version 
of the Interpersonal Competence Questionnaire (see Riemann and Allgöwer 1993). Both 
facets were adapted to the challenges of telephone interviewing, so that the NEPS ver-
sion cannot be compared on the level of items with the original version from Riemann 
and Allgöwer (see Bayer et al. 2012).

9.7  Measurement Schedule

All six NEPS starting cohorts contain an individual selection of the motivational con-
cepts and personality aspects presented above. Table 9.1 displays the measurement 
points for all currently available instruments. Because there are some cases in which 
only subgroups were surveyed, there may occur some deviations within single waves 
(e.g., students in school vs. apprentices in vocational training). Further information can 
be found on the NEPS website.

9.8  Conclusion

The aim of this article has been to give an outline of the use and measurement of motiva-
tional concepts as well as personality aspects within NEPS. When selecting instruments, 
we focused particularly on their applicability across the complete life course. As ques-
tioning time is a scarce good, the economy of the instrument in terms of item count is 
also crucial—extensive scales with large item batteries could not be incorporated into 
our study. Further important decision criteria were, of course, to select concepts that are 
used in several distinct motivational theories, and ones that are relevant for educational 
sciences and competence development research. The constructs measured are achieve-
ment motivation, personal goals, general interest orientations, topic-related interests, 
self-concept facets, self-regulation, personality aspects such as the Big Five, and selected 
social behavior dimensions. The integration of motivational concepts and personality 
aspects into NEPS allows researchers from different disciplines to analyze both educa-
tional processes and competence development on a sophisticated level.
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Table 9.1  Overview: measurement of motivational concepts and personality aspects

SC1—Early 
childhood

SC2—
Kinder-
garten

SC3—
Grade 5

SC4—
Grade 9

SC5—
First-year 
students

SC6—
Adults

Motivation

Intrinsic motivation W7 W4, W8 W5, W8 W5

Extrinsic motivation W4, W8 W5, W8 W5

Effort W8 W5

Personal goals and goal pursuit

Tenacious goal pursuit and 
flexible goal  adjustment

W7 W3 W4

Locus of control W6

Meaning of work W4 W3, W9 W3

Optimization  strategies W7 W9

Interests

General interest  orientations W6 W2, W6 W2, 
W7, 
W8, W9

W1, W9 W4, W7

Topic-related interests W2, W6 W2 W1 W4

Self-concept

General self-concept W1, W5 W1, 
W7, W8

W3, W10 W6

Domain-specific self-concept W1, W5 W1, 
W7, W8

W2, W6

Helplessness W3, W6 W2 W2, W6

Personality

Big Five self-rating W5° W3, W5 W1, W9 W3, W10 W5, W8

Big Five informant rating W2, W4 W3, W6

Temperament W1, W2, 
W3, W4, 
W5

Social skills and parenting behavior

Parenting styles and goals W2, W5

SDQ subscales—self-rating W2, W6 W2

SDQ subscales—informant 
rating

W4 W1, W5 W2, W6 W1

Disturbing behavior (TASB) W1, W4

Self-rating of Interpersonal 
Competence Questionnaire

W7, W8 W8 W6

W: wave
°self-rating parent
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Abstract
Many large-scale competence assessments such as the National Educational Panel 
Study (NEPS) have introduced novel test designs to improve response rates and mea-
surement precision. In particular, unstandardized online assessments (UOA) offer an 
economic approach to reach heterogeneous populations that otherwise would not par-
ticipate in face-to-face assessments. Acknowledging the difference between  delivery, 
mode, and test setting, this chapter extends the theoretical background for dealing with 
mode effects in NEPS competence assessments (Kroehne and Martens in Zeitschrift für 
Erziehungswissenschaft 14:169–186, 2011 2011) and discusses two specific facets of 
UOA: (a) the confounding of selection and setting effects and (b) the role of test-taking 
behavior as mediator variable. We present a strategy that allows the integration of results 
from UOA into the results from proctored computerized assessments and generalizes 
the idea of motivational filtering, known for the treatment of rapid guessing behavior in 
low-stakes assessment. We particularly emphasize the relationship between paradata and 
the investigation of test-taking behavior, and illustrate how a reference sample formed 
by competence assessments under standardized and supervised conditions can be used 
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to increase the comparability of UOA in mixed-mode designs. The closing discussion 
reflects on the trade-off between data quality and the benefits of UOA.

Keywords
Education · Panel study · Online testing · Computer-based competence test 
Mode effects · Paradata · Test-taking behavior

10.1  Introduction

The National Educational Panel Study (NEPS) started with paper-based assessments 
but now uses different variants of technology-based assessment to measure the develop-
ment of competencies across the life course (see Chap. 4). The challenge of mode effects 
(see Kroehne and Martens 2011) in standardized testing conditions (e.g., paper-based 
vs. computer-based competence assessment embedded in computer-assisted interviews, 
CAPI) is met with cross-mode studies making use of random assignment of test takers 
to different modes. Experimental mode effect studies are designed to create valid com-
parisons regarding the mode while keeping other factors such as the testing conditions 
constant. This permits the investigation of mode differences regarding measurement 
invariance based on the assumption of random equivalent groups (see, e.g., Buerger et al. 
2016), or invariant items (e.g., Heine et al. 2016).

This chapter extends the theoretical framework for the treatment of mode effects in 
NEPS competence tests administered under standardized and supervised conditions 
(Kroehne and Martens 2011) to also cover online testing. Thus, we present a proposal 
on how to integrate data collected in online assessments (i.e., educational tests embedded 
in computer-assisted web interviews, CAWI). Online assessments of educational tests 
can be characterized by many U words:1 unstandardized (concerning the test setting) and 
unsupervised (concerning the absence of an interviewer or a test administrator). These 
two main characteristics emphasize that online assessments are typically answered using 
undefined hardware (e.g., any web-enabled device with any screen size and input met-
hod) and with user-selected software (e.g., the test takers’ favorite browser can be used), 
accompanied by unknown test-taking behavior and unobserved selection and dropout 
processes. Moreover, these assessments are not only unsupervised in the sense that no 
supervisor is present who offers at least limited support during the assessment, but also 
unproctored, meaning that there is no monitoring of test security. Accordingly, online 
assessments of competencies represent unstandardized and unsupervised computer-based 
test scenarios that, hereafter, will be referred to as unstandardized online assessments 
(UOAs). Whereas NEPS routinely uses online surveys in mixed-mode designs, the appli-
cability of this approach to the delivery of competence assessments, which are already 
administered in computer-based form in many waves and starting cohorts, is not yet well 

1The similarity to big data, characterized with V’s (see, for instance, Kitchin and McArdle 2016) 
has been chosen carefully.
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understood. Consequently, the first UOA was introduced to NEPS in 2013 as part of an 
experimental mixed-mode design.

UOA can reach a large number of test takers as a delivery in which the operational 
effort don’t rise proportionally to the number of administered tests. Beyond reaching 
more test takers, UOA also allows participation of panel members who are hard to assess 
with other test deliveries (and vice versa). For instance, students undertaking a semes-
ter abroad can be reached only in personal interviews or group testing sessions at their 
home universities with (a relatively) immense effort. Mixed-mode designs with UOA 
seem particularly attractive regarding the costs for competence tests that were already 
implemented as computer-based assessment using “web technologies” (e.g., HTML). 
However, in mixed-mode designs, the coherent construct measurement across different 
assessment conditions is frequently questionable.

From survey research it is known that the trade-off between benefits and costs accom-
panying mixed-mode designs requires comparability studies and studies that investigate 
hypotheses about the potential causes of differences between assessment conditions (e.g., 
Jäckle et al. 2010). Accordingly, up to now, the UOA of competences in NEPS has been 
incorporated into experimental designs with random samples as control groups that were 
tested under standardized and supervised conditions (e.g., embedded in CAPIs as men-
tioned above or administered in supervised group testing conditions in educational insti-
tutions such as schools or universities).

This chapter introduces a general strategy for dealing with mixed-mode competence 
assessments in panel studies. We describe requirements to achieve comparability in 
mixed-mode designs from a psychometric point of view (in terms of potential mode and 
delivery effects) and with respect to the validity of the assessment (in terms of threats to 
the validity of interpretations of the score obtained from tests administered in different 
settings). The goal of this discussion is to outline how to achieve competence scores that 
are comparable across different assessments in mixed-mode designs, particularly when 
measuring change over time.

Therefore, we start with a detailed description of the empirical phenomenon of UOA 
in comparison to other methods used for the administration of competence tests in NEPS 
(10.2), followed by a discussion on the role of test-taking behavior when comparing 
UOA to other standardized test administrations (Sect. 10.3). Subsequently, in Sect. 10.4, 
we describe the general framework in which paradata (e.g., Kreuter 2013) are used to 
incorporate differences in response processes between assessments, including a brief 
review of the existing literature on selected criteria for evaluating test-taking behavior. 
In the closing Sect. 10.5, we summarize limitations of the current framework as well as 
possible generalizations that could also include mobile assessments.

The chapter goes beyond existing literature on mixed-mode measurements by focu-
sing explicitly on educational tests (instead of surveys or questionnaires) and by 
describing a framework that uses standardized as well as supervised assessments as a 
reference to achieve comparability of UOA. This allows us to distinguish delivery and 
mode effects that can be corrected using bridge studies (or other linking approaches) 
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from  differences in test-taking behavior that cannot be corrected without making strong 
assumptions regarding the fit of the underlying measurement models of the educational 
tests (e.g., Wise and DeMars 2006).

10.1.1  Preliminary Remarks

By describing the theoretical background and a strategy for dealing with test-taking 
behavior in UOA, this chapter does not aim to favor or suggest a specific test delivery 
method for future assessments in NEPS. For sure, it also cannot replace survey papers 
and accompanying psychometric analyses of competence data in the various scientific 
use files. Moreover, the strategy described in this chapter, and, in particular, the crite-
ria mentioned for filtering cases with conspicuous test-taking behavior in UOAs, are not 
necessarily suitable for the UOAs in NEPS. This requires further research to reasonably 
weigh the pros and cons. Nonetheless, this chapter does aim to provide a framework as 
a starting point that can—if used—deal potentially and to some degree with the lack of 
standardization of UOA.

In light of ongoing research on mixed-mode assessments of competencies, we hope 
that this framework can serve as a starting point for a fruitful discussion on UOA and 
how to achieve comparable measurements across different testing conditions. In time, 
these suggestions might be developed into a standard for the treatment of unstandardized 
and unsupervised assessment.

10.2  Investigating Online Assessment

10.2.1  Defining Unstandardized Online Competence Tests

This section deals specifically with UOAs used to administer competence tests in NEPS. 
As Table 10.1 reveals, competence tests in NEPS are administered in different modes 
(paper-based, PBA, and computer-based, CBA), embedded in different test settings (per-
sonal interviews, group testing, or unknown). Standardized competence assessments so 

Table 10.1  Summary of test administrations used for competence tests in NEPS

Mode Test setting Interviewer Test place Delivery Standardized

PBA Personal interview Yes Household Interviewer Yes

PBA Group testing Yes Institution Test administrator Yes

CBA Personal interview Yes Household Interviewer Yes

CBA Group testing Yes Institution Test administrator Yes

CBA Online No Unknown Web-based No
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far have been conducted while an interviewer (personal interview) or a test administrator 
(group testing) was present, either in the household or in different institutions such as 
schools or universities, with the interviewer or test administrator delivering the compe-
tence tests to the test takers.

The crucial features of online assessment are neither the web-based delivery nor the 
computer-based testing per se.2 Instead, the central defining characteristic of UOA is the 
test setting at unknown locations that differ from standardized assessments conducted in 
groups or embedded in individual interviews. This results in a potential setting effect (see 
Frein 2011).

Standardization is a central part of the definition of competence assessment (e.g., 
Kraus et al. 2010). The lack of (experimental) control over the test place and the absence 
of an interviewer or test administrator in UOA can introduce additional construct-irrele-
vant variability compared to standardized conditions. Whereas this setting effect can be 
seen as part of the ecological validity in the context of psychological experiments (Reips 
2000), it might threaten the validity of competence assessments (e.g., Barry and Finney 
2009).

UOA also differs from traditional paper-and-pencil tests in terms of the mode (CBA 
vs. PBA). The mode is understood as a combination of multiple properties of an assess-
ment, such as the medium, the input device, the format (portrait vs. landscape), possible 
feedback on the number of missing items, and other properties (see Kroehne and Mar-
tens 2011). However, additional factors beyond the mode can affect the comparability of 
assessments and contribute to the necessity of treating UOA cautiously.

In the remaining part of this subsection, we elaborate on these additional factors in 
detail, starting with apparent differences between competence assessments under stan-
dardized and supervised conditions and UOA. This will be followed by emphasizing 
possible differences in setting-specific (self-)selection processes that result in either com-
plete participation or dropping off from an UOA. Subsequently, we close this section by 
pointing out the theoretical relationship between selection and setting effects.

10.2.2  Delivery Mode Differences

UOA as defined above is understood as administering test items in a browser-based 
environment, using identical items and identical implementations as used for supervised 
computer-based testing.3 However, UOA differs regarding the following five apparent 
features from computer-based assessments under standardized conditions.

2Computer-based assessments are used routinely in NEPS in standardized settings, and online 
 delivered tests can also be administered in standardized settings (e.g., Csapó et al. 2014).
3Apparent differences between modes—such as different layouts, question and task designs, and so 
forth in the sense of Dillman (2000)—were avoided (unified design) as far as technically possible.
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First, the identity of test takers is typically either completely unknown, meaning there 
is no identity security (called open mode, Bartram 2005), or the test is made available 
to known test takers only (called controlled mode). Human supervision can be achieved 
to some extent in so-called online proctored testing (Rios and Liu 2017). In open mode 
and controlled mode, there is no guarantee that only the designated test taker answers the 
test. A third person, such as a more capable conspirator, can influence the answers gat-
hered in UOA. Moreover, test takers might use additional materials that are either unaut-
horized or at least not available under standardized testing conditions (e.g., Bloemers 
et al. 2016). Note, although for low-stakes assessments, no apparent reason exists to fake 
results beside impression management, many tests takers will do so anyway, given the 
opportunity (Steger et al. in press). The apparent difference is that standardized, and in 
particular, supervised assessments are conducted in the so-called managed mode (Bart-
ram 2005) in which human supervision has control over the test-taking environment.

Second, tests administered in UOA can be answered at different locations, including 
the private home, the test taker’s workplace, and any public site such as trains, cafés, or 
all other areas that either provide Internet access or allow the use of private devices to 
access web pages. The place chosen by the test taker to answer questions or items in an 
online assessment represents a proxy for different properties that change along with the 
location. Noise, distraction, the presence of colleagues, family members, strangers, and 
other characteristics of the specific setting vary with the situation chosen mainly by the 
test taker.

Third, both hardware (e.g., tablet, notebook with touchpad, or desktop computer with 
mouse and keyboard) and software (e.g., web browser) used to access the test material 
in UOA are chosen by the test takers in UOA, resulting in an additional source of hete-
rogeneity that is neither construct-related nor of interest because it does not represent 
any interindividual differences regarding the measured construct. A possible approach to 
reduce this heterogeneity is the formulation of restrictive inclusion criteria (i.e., require-
ments concerning the devices allowed or the browsers supported for a particular study). 
Consequently, online assessments might require prerequisites (such as a desktop com-
puter with minimal display size and Internet access) that might either exclude some test 
takers from participation (International Test Commission 2006) or, at least, impose an 
additional burden on them.

Fourth, UOAs can be answered at self-selected time points. Whereas supervised tests 
administered in groups at, for instance, schools or universities are often scheduled in 
advance requiring a strict timing, assessments embedded in individual interviews (e.g., 
CAPI) in respondents’ private homes are typically less restrictive, but still typically 
require arrangements between the test taker and the interviewer. The self-selection of tes-
ting time in UOAs (i.e., the time of day chosen to start the assessment) might lead to 
data that are gathered at times convenient for the test takers. The apparent difference is 
that UOA can result in test administrations at times of day that are not observed in stan-
dardized assessment in managed mode. Because the individually chosen time of testing 
might reflect individual differences in unobserved traits, testing time might also relate 
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indirectly to the measured ability (e.g., Könen et al. 2015). Thus, the time of assessment 
might affect the comparability of standardized and supervised computer-based assess-
ment and UOA. However, it is not necessarily the case that UOA is unrestricted concer-
ning the time of day for participation. If announced properly, online test administration 
could easily be restricted to an eligible time window (e.g., between 6 a.m. and 10 p.m.), 
that would be more comparable to standardized testing.

Fifth, the social situation during test taking differs between the different test admi-
nistrations summarized in Table 10.1. Effects of the social situation are known for inter-
view-administered surveys and questionnaires in which the answering process differs 
from self-administered instruments (e.g., Klausch et al. 2013a). Moreover, as shown, 
for instance, in a meta-analysis by Gnambs and Kaspar (2015), a mode effect exists for 
items and issues that are conventionally perceived as sensitive topics. Beyond other fac-
tors, this effect might also be influenced by the presence of other test takers, as is the 
case in group-based test sessions. Moreover, differences in how test takers are recruited 
(e.g., an invitation via e-Mail or in a telephone interview) and differences in the level of 
human supervision of the test sessions (Bartram 2005) are considered to create different 
levels of commitment contributing to the social situation during testing. As discussed by 
Maddox (2017) for the computer-based assessment embedded in the interviews conduc-
ted for the Programme for International Assessment of Adult Competencies (PIAAC), 
the household creates a specific testing situation that is influenced by many factors. 
Although we are typically not able to quantify the impact of the social situation on the 
assessment results, UOA and assessment in the presence of an interviewer are expected 
to show systematic differences on this dimension of the test setting.

10.2.3  Setting-Specific (Self-)Selection

It is known that UOA versus supervised and standardized computer-based testing (either 
in individual or group settings) could result in mode-specific response rates. Indeed, the 
assumption that different people reply in different modes underlies the general idea of 
mixed-mode surveys (Klausch et al. 2013b). Everything else equal,4 different response 

4To achieve a meaningful comparison of response rates between deliveries (UOA vs. CAPI), the 
assumption that everything else is equal is crucial when taking into account the complete process 
of recruitment and invitation to an assessment. Depending on the design of a particular wave, dif-
ferent assessment modes might be combined. A combination used in one particular wave in NEPS 
is the mixture of CAPI for one random subsample of the cohort and a combination of CATI and 
UOA for the remaining subsample. The mixture of CATI and UOA incorporates two selection pro-
cesses: participating in the CATI first followed by the decision to participate in the UOA. Taking 
both together, the sample composition for the assessment part of interest (i.e., the competence test 
administered in the CAPI and UOA delivery) is the result of two different selection processes that 
might best be described as one measurement point (CAPI) versus two measurement points (CATI 
and UOA). For the resulting samples, the assumption of random equivalent groups seems hardly 
justifiable without additional verifications and, if necessary, subsequent adjustments.
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rates are considered to be an outcome of features of test deliveries and test setting that 
lead to different hurdles for participating in the assessment that, in turn, represent the 
consequences of underlying and unobserved decision processes. The resulting net effects 
regarding response rates might turn out to be higher for online assessments when factors 
that increase the probability of responding (such as the freedom to choose location and 
time point) dominate over factors that decrease this probability (such as the prerequisites 
for participation, e.g., the availability of a specific hardware).

It should be emphasized again that the test setting for UOA differs from standardized 
and supervised assessments in multiple ways. Hence, the specific phenomenon of the 
test setting incorporates not only multiple decision processes that might result in dissi-
milar selection biases for starting the assessment but also in setting-specific processes for 
ending the assessment and differences while taking the assessment.

As shown in Table 10.2, the decision processes in an UOA can be structured into 
three stages: (a) processes that result in the decision to participate in an assessment 
(starting), (b) processes that determine how and when the assessment is completed 
(ending), and (c) processes that influence the way in which the assessment is answered 
(taking).

Note that Table 10.2 is not exhaustive: Depending on the design of a study, the first 
stage (starting) might require the consideration of refusal rates and general participation 
rates concerning nonresponse errors. For simplification, we restrict the discussion of 
the online-specific aspect of non-response-related processes to the assessment of panel 
members by assuming that the online competence assessment is not the first contact 
with panel members who have already participated in a previous wave. Hence, the three 
stages are considered as part of a panel design for a particular cohort.

Table 10.2  Examples for decision processes related to UOA in the three stages “starting,” 
“ending,” and “taking”

Stage Examples

Starting Coverage/proportion of the cohort that can participate
Cost of participation/effort required for participation
Perceived attractiveness of the assessment/expectancy and value
…

Ending Self-paced answering and the resulting number of not-reached items
Short interruptions and the tendency to abandon the setting
Test abortion/dropout (and costs regarding social desirability)
…

Taking Tendency to answer items or to omit responses (missing propensity)
Compliance with instruction and directions given for the assessment
Test-taking effort and motivation (tendency to show rapid guessing)
…
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The selectivity of participation in an online administered test is a phenomenon that 
requires incorporating time in two ways: a longitudinal perspective of participation in 
different waves5 and a short-term perspective of decisions to persevere in test taking 
instead of ending the assessment after it has started.

Starting an online delivered test is associated with lower costs than agreeing to be 
visited by an interviewer or arranging for participation in a group testing session. Howe-
ver, once a test taker overcomes the initial threshold for a standardized test setting, the 
social pressure to complete the test, at least on the surface, is much higher compared to 
unsupervised online delivery. UOAs provide more information about the decision pro-
cess by giving access to incomplete data resulting from test takers who would proba-
bly not have overcome the threshold to participate in other assessment deliveries. Hence, 
even if more test takers drop out in UOAs, the data quality is not necessarily worse, 
because either more or different test takers participate. However, test takers might not 
only drop out more often but also answer questions differently. In other words, the ques-
tion answering process might differ in UOA (e.g., de Leeuw et al. 2011). As we shall 
describe in the following, this represents a confounding of selection and setting effects.

10.2.4  Confounding of Selection Effects and Setting Effects

The delivery and the mode can be randomly assigned to test takers, for instance, by invi-
ting panel members to participate either in a standardized and supervised CBA embed-
ded in an interviewer delivered CAPI or an UOA including a competence test. Random 
assignment and careful experimental designs allow, for instance, an unbiased inter-
pretation of the effect of the assigned delivery on comparable outcome measures (e.g., 
Jäckle et al. 2010). This line of reasoning could be used to compare the number of star-
ted test administrations according to some liberal criterion (i.e., test takers who at least 
start to read the instructions for a computer-based administered competence test, either 
UOA or integrated into a standardized and supervised setting). However, concerning the 
comparison of the measured competencies, the interpretation is limited by the fact that, 
for instance, the dropout behavior cannot be randomly assigned. Consequently, selec-
tion effects and setting effects are confounded (Klausch et al. 2013a).6 This confounding 
was described by, for instance, Vannieuwenhuyze et al. (2011) for mixed-mode designs 
in which different types of respondents choose different modes (i.e., self-selection of 

5Response rates, given a sample member has responded in a previous wave, correspond to attrition 
rates (if the unit nonresponse is a final dropout) or temporary dropouts. In waves with competence 
assessments, temporary dropout is equivalent to test refusal).
6Note that this is true if the random assignment of respondents to the delivery mode cannot be 
conducted after the recruitment (Jäckle et al. 2010) that serves as the decision to participate in a 
particular wave in a panel study.
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modes, labeled by the authors as measurement effect). This confounding is supported 
by empirical examples. For instance, Preckel and Thiemann (2003) found items of an 
online-administered high potential intelligence test to be easier compared to a paper-and-
pencil version. These differences could be explained by self-selection, motivation, and 
dropout rates. However, the different delivery-specific response and completion rates 
result in a similar confounding even under randomization. Differences (or similarities) 
between the outcomes can be caused by either differences between the sample compo-
sitions (due to selectivity) or differences in the way the instrument works (due to the 
setting).

10.3  Test-Taking Behavior

Dropout from a started assessment is an example of a setting-specific test-taking beha-
vior that might create incomparable assessments if not acknowledged appropriately. 
As mentioned above, other examples range from using material or tools not available 
under standardized and supervised conditions (e.g., calculator or dictionary), searching 
the internet for solution-relevant information, or getting help from others. All of these 
have been discussed for unstandardized online assessment in the context of cheating 
(e.g., Lievens and Burke 2011; Bloemers et al. 2016; for meta-analytic evidence, see also 
Steger et al., in press).

For the experimental comparison of UOA and CBA under standardized and supervi-
sed conditions, test-taking behavior becomes a mediator. The notion of mediator variab-
les (from research on causal inference) emphasizes the limitations of random assignment 
of test takers to specific test-taking behavior(s). What can be assigned is the test delivery 
(e.g., web-based as for UOA), and this delivery is associated with a particular test set-
ting. However, the resulting test-taking behavior, such as the dropout tendency, is neither 
defined deterministically by the random assignment nor under experimental control once 
the delivery is assigned. Instead, test-taking behavior is the result of usually unobserved 
processes that are facilitated differently in different settings.7

7Test-taking behavior can be studied experimentally by, for instance, using different instructional 
sets, as often done to determine the limits on fakability of personality scales (see for a meta-ana-
lysis, Viswesvaran and Ones 1999). Similarly, mediator variables can become treatment variables. 
However, when the test setting (and not the test-taking behavior) is randomly assigned, the values 
of the mediator are only observed variables.
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10.3.1  Setting-Specific Behavior as Mediator

Bosnjak and Tuten (2001) classify response behavior on the two dimensions “Number 
of Displayed Questions” and “Number of Questions Answered” into seven different seg-
ments in web-based surveys.8 For instance, test takers showing a response pattern with a 
high number of displayed questions and a low number of answered questions were labe-
led as lurkers, referring to a phenomenon generally observed in online communication 
(see, e.g., Sun et al. 2014). Similarly, one might take the number of not reached items9 
into account as a measure of test-taking behavior that is related to speed and ability (e.g., 
Goldhammer 2015). If there is a higher tendency to take tests with a higher speed level 
in UOA, the number of not reached items should be lower and, thus, reflect a setting 
effect.

Response times also allows defining dropout at the item level as the number of not 
answered items after the last answered item when the time limit for a domain has not 
been reached. Dropout behavior in online assessments might reflect lower levels of 
commitment to the test (e.g., Reips 2000). Accordingly, if the proportion of test takers 
with a lower commitment is higher in UOA, dropout is expected to occur more often as a 
setting-specific response behavior.

Response times can also be used to describe test-taking behavior for completed tests. 
In particular, fast responses are used to identify rapid-guessing behavior (Schnipke and 
Scrams 1997) that is related to test-taking engagement (Wise and Kong 2005). Although 
Rios and Liu (2017) found no difference between proctored and unproctored online 
assessment, the presence of test administrators was found to affect test-taking engage-
ment (Lau et al. 2009). Hence, rapid guessing is expected to differ between UOA and 
standardized, and, in particular, supervised testing.

The dropout tendency and rapid guessing behavior are examples for test-taking beha-
viors for which it could be hypothesized that they transmit the effects of the independent 
variable (test setting) to the outcome variables (item responses). After conceptualizing 
setting-specific behavior as a mediator that is triggered only by the setting, it becomes 
essential to formulate theoretical expectations regarding the appraisal of test-taking beha-
vior. For instance, available theoretical considerations, such as the assumption about the 
existence of lurkers in online assessments (Bosnjak and Tuten 2001) or the link between 
response time and test-taking effort (Wise and Kong 2005), can be used to derive indica-
tors of specific test-taking behaviors.

8Complete Responders, Unit Nonresponders, Answering Dropouts, Lurkers, Lurking Drop-Outs, 
Item Nonresponders, and Item Nonresponding Dropouts.
9Competence tests are administered with time limits for each domain. Due to the time limits, it 
is possible to distinguish between omitted responses (i.e., unanswered items that are followed by 
answered questions) and not reached items (i.e., unanswered items that are not followed by an ans-
wered question in a test part due to the time constraint).
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10.3.2  Criteria for Comparable Behavior

The methodology to evaluate measurement invariance across mode effects (e.g., PBA vs. 
CBA, administered under identical conditions) and setting effects (CBA vs. UOA) can be 
applied to noncognitive measures with multiitem scales (e.g., Hox et al. 2015; Pajkossy 
et al. 2015) and cognitive measures such as competence tests (e.g., Buerger et al. 2016). 
The investigation of measurement invariance requires either items that are not affected 
by mode and setting of the test administration or the assumption of (random) equivalent 
groups.

Comparability concerning test-taking behavior, as a prerequisite for both approaches, 
can be achieved by generalizing approaches developed for the treatment of rapid gues-
sing behavior. Motivation filtering, used by Wise et al. (2004), might make it possible 
to increase the validity of test score interpretations (see also Wise et al. 2006). Such fil-
tering on rapid guessing as test-taking behavior was found to be superior to filtering on 
self-reported effort (Rios et al. 2014). The simple idea is to use only those cases from 
UOA that show a comparable test-taking behavior to the standardized and supervised 
condition. Test takers with unusual behavior that is not observed in the standardized and 
supervised condition could be filtered. Remaining selection effects can be adjusted in a 
second step. Phrasing this in causal inference terminology, filtering could be applied to 
establish common support regarding the values of the mediator between the different test 
settings. As soon as test-taking behaviors overlap between test settings, different techni-
ques, such as matching or conditioning can be used to adjust for the remaining differen-
ces in observed variables.

By imposing the requirement that only cases from UOA are used that show a test-ta-
king behavior comparable to standardized and supervised assessments, we create a 
trade-off between the benefits of online assessment (more liberal filtering) and the inter-
pretability of competence assessment in terms of standardization (stricter filtering). 
Furthermore, this conceptualization assumes that the test-taking behavior observed 
in a standardized and supervised assessment represents the valid standard. This might 
not necessarily be the case, if, for instance, rapid guessing occurs in standardized and 
supervised assessments. Then, motivation filtering should be applied to both the stan-
dardized and the unstandardized assessment, because it is known from previous research 
that rapid guessing threatens the validity of assessment results (e.g., Wise and DeMars 
2005). Hence, if possible, thresholds for acceptable behavior should be derived like those 
obtained with different methods for rapid-guessing behavior (e.g., Kong et al. 2007). If 
this is not possible, the standardized test administration can be used as reference sam-
ple in the context of mixed-mode assessments (Fricker 2005; Vannieuwenhuyze et al. 
2011). This justifies the idea of filtering (instead of weighting), because it makes it possi-
ble to exclude particularly test-taking behavior that was not found at all under standard-
ized conditions. Note that choosing standardized and supervised settings as the reference 
might, in fact, manifest the bias. However, the choice of standardized and supervised set-
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tings seems justifiable because NEPS uses this kind of setting for the majority of compe-
tence assessments (see for a similar perspective, e.g., Russell and Hubley 2017).

The filtered UOA sample and the sample from standardized and supervised testing 
could either be used directly for further analyses, or remaining differences in additional 
variables (beyond indicators for test-taking behavior) could be adjusted using weighting, 
matching, or regression-based approaches.

10.3.3  The Importance of Paradata

The theoretical perspective described above requires the integration of two pheno-
mena for investigating setting effects and establishing comparability of competence 
assessments between UOA and computer-based testing in standardized and supervised 
conditions: First, UOA attracts different test takers (i.e., the initial selection) with hete-
rogeneous devices, varying internet connectivity, test taking at different times of day, 
and so forth. Second, test-taking behavior can vary between settings resulting in both: 
(a) more dropout in UOA and (b) different response processes in UOA that reflect, for 
example, differences in motivation, distraction, and honesty.

Paradata defined in a broader sense (e.g., McClain et al. 2018) can provide valuable 
information to account for both sources of differences between standardized and unstan-
dardized testing. Indeed, paradata can be a “way of identifying behaviours that might be 
relevant to response processes related to the construct and validity” (Russell and Hubley 
2017, p. 243).

Access-related paradata, in the form of device information (e.g., information provi-
ded in the “user agent string,” see Callegaro 2010) can provide insights into, for instance, 
the relationship between the device type and higher probabilities of ending an online 
administered competence test ahead of time before reaching the last item. Access-related 
paradata such as connection speed, screen size, and the time required for scrolling can 
also explain interindividual time differences in UOA (e.g., Couper and Peterson 2017).

Response-related paradata such as timestamps collected for each answer change, can 
help to identify rapid-guessing behavior by flagging unmotivated responses that are pre-
sented faster than solution behavior would require. Similarly, an overall measure of test 
speededness, such as the number of not-reached items or the total testing time can be 
derived from response-related paradata that might help to identify speed-related differen-
ces between test settings.

Finally, process-related paradata, which incorporate all gathered raw log events of an 
assessment platform (e.g., Kroehne et al. 2016), can be used to derive indicators from para-
data for specific test-taking behavior, such as short-term interruptions (see Sect. 10.4.3).

Robling et al. (2010, p. 10) suggested, that “as global descriptions of data collec-
tion method can obscure underlying mode features, comparative studies should describe 
these features more fully.” Similarly, the collection of paradata should be implemented 



184 U. Kroehne et al.

as completely as possible without negatively impacting on the collection of substantive 
data, because until now, no standard for the collection of paradata exists.

10.4  Framework for Integrating UOA

In this section, we present a possible framework for integrating UOA into standardized 
and supervised comptence assessments.

10.4.1  Reference Sample

In NEPS, test administrations under standardized and supervised conditions present 
the current standard. Therefore standardized and supervised computer-based define the 
reference against which UOAs are compared. Up to now, NEPS has used UOA only in 
combination with standardized and supervised test settings. The implemented designs 
combined random assignment of respondents to different test administrations, but all-
owed respondents to switch from the standardized and supervised assessment to UOA 
if they chose to (self-selection). Accordingly, data from randomly assigned respondents 
can be used as the empirical reference sample. These data are not affected by individual 
mode preferences, but still reflect mode-specific response rates (see Sect. 10.2.2).

The randomly selected test takers from the empirical reference sample (tested under 
standardized and supervised conditions) could be used to derive cutoff values for indi-
cators that represent typical test-taking behavior under the current NEPS standard.10 
Respondents in UOA who fall outside these cut-offs are suspected of employing set-
ting-specific test-taking behavior. In particular, a reference sample would be crucial for 
criteria that were not investigated previously, such as the interruption of test-taking.

10.4.2  Potential Criteria

Two approaches can be adopted to identify appropriate criteria to compare test-taking 
behavior between UOA and the computer-based standardized and supervised testing. 
The top-down approach follows theoretical reasoning on, for example, motivation and 
engagement, speededness and time spent in the assessment, nonresponse and dropout, 
cheating and aberrant responses, as well as test takers’ attention, and uses this reasoning 
to derive indicators for test-taking behavior. The top-down perspective emphasizes the 

10Using the empirical reference sample allows us to apply the approach even if no normative thres-
hold exists or the appropriateness of thresholds is in doubt (e.g., outdated, derived for a different 
target population or different domain, etc.).
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need for theoretical justifications of the criteria used to benchmark test-taking behavior. 
Moreover, the selection of criteria allows the targeting of specific concerns of domain 
experts regarding the validity of online assessments.

The bottom-up approach focuses on the available paradata for a given competence 
assessment and aims to find observable indicators that allow a comparison of test-taking 
behavior between individual test takers. This bottom-up approach is conducted specifi-
cally for each UOA, because the gathered paradata are highly specific for the platform 
used to implement the computer-based assessment instrument (e.g., the CBA ItemBu-
ilder, Rölke 2012). This bottom-up perspective permits adjustment of the procedure to 
unexpected behavior such as cases showing hints of technical abnormalities.

In the following, we present an overview of potential indicators that might be used to 
filter online cases from UOA with test-taking behavior that would not occur under stan-
dardized supervised conditions.

Short interruptions: In NEPS competence assessments, test takers are instructed to 
work on the assessment without interruption for 60 min.11 Although it is possible that 
respondents take unexpected breaks (e.g., using the bathroom), in line with the instruc-
tions given to test takers, we have no substantive reason to assume that periods of inac-
tivity should occur more often in UOA as compared to standardized assessment (using 
the identical software platform). Therefore, aberrant test-taking behavior in UOA can be 
expected to result in more and longer periods without any logged interaction (Sendelbah 
et al. 2016). From the log data, time intervals without any activity can be identified for 
each test taker that allow the creation of a filter to exclude these cases. However, filte-
ring requires an appropriate threshold to consider the interruptions for a given test taker 
unusual (e.g., the threshold should be substantively longer than the expected maximum 
reading time, and test takers who are slow but motivated must not be excluded). A simi-
lar approach has already been presented for online surveys (Beckers et al. 2011; Stieger 
and Reips 2010). However, the thresholds of 5 and 4 min used by the authors to exclude 
cases seem arbitrary. More recently, Sendelbah et al. (2016) used standardized time mea-
sures to derive cutoffs by incorporating the distribution of the indicator into the definition 
of thresholds. As the aim is to filter test takers from the online sample who show inter-
ruptions that do not occur under the standardized condition, we prefer deriving the cutoff 
value from the distribution of the indicator in the reference sample (i.e., by taking the 
reference sample as the norm and deriving the thresholds empirically). The sensitivity of 
the filtering approach to different cutoff values needs to be investigated empirically.

11“Für die ersten zwei Teile haben Sie jeweils 30 Minuten Zeit. Es ist nicht möglich, die 
Bearbeitung der Aufgaben zu unterbrechen und später fortzusetzen. Nehmen Sie sich deshalb bitte 
eineinhalb Stunden am Stück Zeit.” [For each of the first two parts, you have 30 min. It is not pos-
sible for you stop answering the tasks to take a break and continue later. So please reserve 1.5 h 
time for the test.]
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Focus detection: Leaving the current page in the web browser, as indicated by a focus 
detection (Diedenhofen and Musch 2017) could be interpreted as an additional hint of 
aberrant test-taking behavior or respondent multitasking, or at least an interruption of 
the test session. Relative to a threshold, the number of interruptions (i.e., the number of 
defocusing events; Diedenhofen and Musch 2017) could be used to filter test takers with 
conspicuous behavior.

Technical issues: In case of technical issues, such as interrupted internet connectivity, 
paradata might be generated. One specific consequence of UOA administered in control-
led mode is the registration of re-logins. Moreover, long-term interruptions during online 
testing might also indicate technical issues on the server side (Sinharay et al. 2014, 
2015). If a substantial amount of cases is affected by technical issues, filtering could be 
considered to improve the validity of the competence assessment.

Test speededness: The number of not reached items is expected to be identical bet-
ween settings if self-paced test-taking is comparable concerning the speed–ability com-
promise (Goldhammer 2015). However, the duration (time spent on the test) was found 
to be higher for an online assessment (compared to paper-and-pencil testing; Bayazit 
and Askar 2012). Even though time is typically not included in mode effect compari-
sons due to the lack of timestamps from paper-based assessment (see, for an exception, 
Dirk et al. 2017), there is some evidence that test speededness differs within standardized 
and supervised settings between CBA and PBA (Bodmann and Robinson 2004; Kroehne 
et al. 2018). If this result is replicated for UOA even after filtering for rapid guessing 
behavior, speededness could be considered as a potential mediator of setting effects.

Missing propensity: Beyond the number of not reached items, also the number of 
omitted responses (and the propensity to omit items, e.g., Köhler et al. 2014) should be 
comparable between UOA as well as standardized and supervised conditions. Lurkers, 
for instance, defined as test takers with an unexpectedly high amount of omitted res-
ponses (i.e., a striking test-taking behavior characterized by viewing but not answering 
most items), could be considered for filtering to achieve comparability.

The possibility of using these indicators is strengthened by the availability of a refe-
rence sample (see 10.4.1), because currently “the links between observed behaviours or 
patterns and underlying processes are speculative, and have not been explored directly” 
(Russell and Hubley 2017, p. 234).

Rapid guessing: For some selected indicators, such as solution behavior in relation-
ship to test-taking engagement, robust theories (e.g., Wise and Kong 2005; Wise 2015; 
Guo et al. 2016) and sound evidence from previous research (e.g., Lee and Jia 2014; 
Finn 2015; Goldhammer et al. 2016; Liu et al. 2015; Rios et al. 2017) are available all-
owing the derivation of thresholds that can be used without the need for a reference sam-
ple. Thus, taking into account the mode- and setting-specific response time distribution 
and the proportion of correct responses conditional on response time to create item-level 
thresholds (e.g., Wise and Ma 2012) would make it possible to apply motivational filte-
ring to both the UOA sample and the reference sample.



18710 Disentangling Setting and Mode Effects for Online Competence …

10.4.3  Creating Comparable Ability Estimates

Ability estimates can be derived using data gathered under standardized assessment con-
ditions as well as data from UOA. Within each setting, specific characteristics of the 
test-taking behavior are possible, and one test setting is not necessarily superior to anot-
her. Accordingly, unfiltered data could be used independently for the subsamples created 
by the randomly assigned or self-selected test delivery (standardized vs. online). Howe-
ver, as soon as ability estimates are to be used interchangeably, effects of the mode and 
setting should be taken into account.

Within each setting, for instance, within group testing sessions at universities, ran-
dom assignment of test takers to modes can justify the assumption of random equiva-
lent groups (Buerger et al. 2016). As discussed in this chapter, the treatment of mode 
effects cannot be adapted directly to adjust for setting effects when test-taking behavior 
mediates the setting effect. In particular, when a test-taking behavior (such as short inter-
ruptions) is observed only in one setting, strong assumptions would be required (extra-
polation).

In this chapter, we generalize the idea of motivation filtering (Wise et al. 2004) as a 
first step before a potential treatment of mode effects. Filtering in this first step is expec-
ted to be most effective if implemented as liberally as possible. After controlling for dif-
ferences in test-taking behavior, remaining differences in the sample composition can be 
corrected if necessary, for instance, by using weighting or matching techniques.

Filtering regarding test-taking behavior and possibly the additional adjustment for the 
sample composition result in groups that can be assumed to be equal concerning their 
competence. Subsequently, measurement invariance can be investigated, and at least 
construct equivalence should be established.

Finally, remaining dissimilarities in the test-taking behavior within test settings, for 
instance, interindividual differences in the number of not reached items as a measure of 
test speededness, could be included in the background model when estimating person 
parameters—an approach recently implemented in PISA (see, e.g., Heine et al. 2016).

10.5  Discussion and Outlook

In this chapter, we discussed treating test-taking behavior as a mediator for the effect 
of test settings on the results of assessments. The idea of generalizing the filtering 
approach, known for motivation filtering in low-stakes assessments, was a response to 
two main challenges: concerns about the validity of online assessments (lurking, rapid 
guessing, inattentive responding, use of additional material) and the need for an argu-
ment for creating random equivalent groups as the prerequisite for dealing with psycho-
metric differences between settings.
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Altogether, the framework introduces a trade-off between the benefits of online 
assessment (that might result in more data, including more incomplete test administra-
tions and test takers who are harder to reach with standardized assessments) and the res-
triction to cases with test-taking behavior that is also observed under standardized testing 
conditions.

As illustrated with selected examples, hints for different test-taking behaviors can 
be found in additional data about the processes by which the survey and test data were 
collected (paradata). Accordingly, as soon as paradata are used to exclude cases (i.e., 
filtering), procedures for cleaning and validating paradata would be required to ensure 
data quality. Moreover, to foster the reproducibility of analyses and results, strategies 
for disseminating the information used from paradata should be developed that balance 
between the effort to create scientific use files (e.g., including indicators derived from 
paradata) and the research potential (e.g., the possibility of investigating new indica-
tors). Disseminating indicators requires established measures (such as time and sequence 
of questions) that are of general use for investigating test taker behavior. This applies 
not only for cognitive measures, but also for survey data, because it would allow, for 
instance, an investigation of rapid guessing for noncognitive measures (e.g., Johnston 
2016) or straightlining as response behavior in questionnaires (e.g., Kim et al. 2018). 
Providing raw log data rests not only on the availability of resources to anonymize 
and document them, but also on the tools that can be used by substantive researchers 
to analyze these kinds of data (such as the PIAAC Log- Data Analyzer, Goldhammer 
et al. 2017). Given both prerequisites, providing access to raw log data might be desira-
ble because it would particularly make it possible to investigate methodological research 
questions such as the effect of technical problems and re-logins (e.g., Sinharay et al. 
2014) on online assessments.

Previous work on the treatment of mode effects for competence tests (see Kroehne 
and Martens 2011) has been extended here to incorporate online assessments that are 
conducted under different, unstandardized test settings. This extension was necessary 
even for studies that use identical computerizations of items used in CAPI and UOA. 
Further research will be necessary as soon as ability estimates from different compu-
terizations of instruments are compared (see, e.g., Bennett 2003), for instance, across 
cohorts. The extension described in this chapter provides a framework for dealing with 
low-stakes UOA. This includes studies conducted for instrument development. As Barry 
and Finney (2009) showed by comparing UOA and different standardizations of class-
room testing, standardized test conditions are superior even for test development.

A major limitation of the described strategy to deal with UOA is that it focuses only 
on the psychometric modeling of mode effects after treating the potential confounding 
due to setting-specific test-taking behavior with filtering. A valuable extension in further 
research might particularly be to address the measurement of setting-specific attitudes, 
privacy concerns, and the perceived level of supervision in standardized conditions.

Incorporating differences in test-taking behavior as they occur between assessments 
conducted in different settings is also relevant for assessments obtained on mobile 
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devices (Huff 2015; Illingworth et al. 2015; King et al. 2015). This is another area of 
future research. However, when screen sizes and display sizes are small, identical lay-
outs, as assumed for the comparison between online assessment and computer-based tes-
ting are no longer possible.

An additional area for future research relates to the choice of the reference condition. 
The core idea of considering test-taking behavior as a mediator for the comparison of 
assessments between settings can be applied with different choices of a reference condi-
tion. The suggestion to exclude cases with unexpected test-taking behavior by using cut-
off values derived from a reference administration should be understood as a pragmatic 
approach that is justifiable, particularly when the sample size of the online administered 
tests is much larger compared to the sample size gathered under standardized conditions. 
Further research is needed to develop more sophisticated techniques that will also over-
come the arbitrary selection of one of the possible test settings used as the reference to 
derive cutoff values. Because the reference test setting might be the result of setting-spe-
cific selection behaviors as well, measures of representativeness, such as r indicators 
(Schouten et al. 2009, Shlomo et al. 2012), could be used to balance selection effects 
concerning the derivation of cutoff values.

Finally, further research might study the person fit across modes, bridging the gap bet-
ween the measurement model used to scale competence tests and the answering behavior 
of test takers (Glas and Meijer 2003; Goegebeur et al. 2010; Sinharay 2015).
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Abstract
The newborn cohort study in the German National Educational Panel Study (NEPS) 
takes up the challenge of measuring education-relevant conditions and processes 
together with the development of competencies in the first years of a child’s life. 
The rationale for beginning “from the crib on” can be found in results of infant and 
early childhood research. We review the design and main features of existing birth 
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cohort studies in the field of education conducted in developed countries. Most stud-
ies begin when infants are between 6 and 11 months old with subsequent waves 
annually or every second year. The most common instruments are computer-assisted 
parent interviews sometimes accompanied by additional self-completion modules or 
completely self-administered questionnaires. We discuss early childhood developmen-
tal indicators and instruments that can be applied in large-scale assessments carried 
out in private homes. We favor measurements with predictive validity for subsequent 
development. The newborn cohort study (NEPS Starting Cohort 1; NEPS-SC1)  
start ed in 2012 with a representative sample of almost 3,500 children born that year in 
Germany.

Keywords
Birth cohort study · Early childhood · Education · Panel study

11.1  The Competent Infant

Fifty or more years ago, newborns and infants were seen as mostly sleeping, drinking, 
or crying bundles who could not yet think, speak, behave socially, or interact with their 
environment. Nowadays, infant and childhood research tells us a different story. The 
widely known book “The scientist in the crib” by Gopnik et al. (2000) summarizes this 
shift in infant and childhood research as follows: “For the last thirty years scientists like 
us have been looking in cribs—and in playpens and nurseries and preschools. There have 
been hundreds of rigorous scientific studies that tell us how babies and young children 
think and learn” (Gopnik et al. 2000, p. vii).

Infants are no longer seen as showing merely reflexes. Instead, the so-called “com-
petent infant” (Stone et al. 1973) is able to perceive the surrounding environment 
according to her or his own needs, to structure even very early experiences in the first 
months of life, to memorize and to compare known to new experiences, and to integrate 
this into further perceptions and actions. The infant is endowed with not only general 
early learning abilities and social-emotional skills such as imitating, reacting to special 
parental behaviors, and turn-taking in early interaction (Papoušek and Bornstein 1992), 
but also domain-specific competencies such as preverbal language processing (Hennon 
et al. 2000; Weinert 2006, 2011) and intuitive attentiveness to object characteristics such 
as number or categorical similarities (Pauen 2003). Up to their third birthday, toddlers 
extend these early abilities while interacting with their caregivers and exploring the 
environment (see, for an overview, Fthenakis et al. 2007). The 12th German Report 
on Children and Youth (Bundesministerium für Familie, Senioren, Frauen und Jugend 
2005) defines education as an active and co-constructional process, and emphasizes the 
family as the first learning environment and one of the most important factors in explain-
ing educational inequalities. Results of the US-American Early Childhood Longitudinal 
Study—Birth Cohort (ECLS–B) have shown that cognitive and social skills already  
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vary in infants and toddlers according to family background: “… as early as 9 months of 
age, statistically significant developmental disparities are identified for children based on 
… demographic characteristics …. Furthermore, disparities between children … become 
more prominent by 24 months of age” (Halle et al. 2009, p. 17). These findings are com-
parable to results of the Millennium Cohort Study (MCS) revealing that social influences 
on developmental disparities became more prominent in 3-year-olds than in 9-months-
olds (Hansen and Joshi 2007).

Not only structural aspects of family background but also quality of maternal care-
giving in the first 3 years of life are a strong predictor of children’s later achievements 
(Belsky et al. 2007; NICHD Early Child Care Research Network 2002). Additionally, the 
quality of nonfamilial learning environments influences children’s educational outcome, 
especially if family background (e.g., migration background) is taken into account (see 
Roßbach 2005).

These examples underline the need to study educational processes as early as possible 
in the familial and nonfamilial setting. Therefore, a panel study on newborns was estab-
lished in the National Educational Panel Study (NEPS). The NEPS framework divides 
the educational biography into different stages (see Chap. 1, this volume). This chapter 
focuses on Stage 1 covering the first 4 years. The subsequent stages are described from 
Chap. 12 onward in this volume.

In the next section, we review the design features and instruments in existing birth 
cohort studies that have been conducted mainly in countries other than Germany. Then, 
we discuss important findings from early childhood research on the predictive validity of 
developmental indicators. This discussion leads to the presentation of some instruments 
that we use in the NEPS newborn cohort study with a special focus on early competen-
cies and the home learning environment. The methodological requirements for the selec-
tion of our measures are large-scale practicability and reliability in familial settings, that 
is, private homes. We give an overview of our sample design and conclude with an out-
look (see, for a more detailed description, Weinert et al. 2016).

11.2  Cross-National Overview of Longitudinal Large-Scale 
Infant Cohort Studies Focusing on Education

The Centre of Longitudinal Studies, based at the Institute of Education, University of 
London, provides a list of the most important large-scale panel studies.1 In addition, 
Roßbach and Weinert (2008) have summarized longitudinal studies covering preschool 
education. The following cross-national overview on infant cohorts is based on both 
of these sources while adding two smaller longitudinal studies on children with spe-
cial needs: the Finish Jyväskylä Longitudinal Study of Dyslexia (Lyytinen et al. 2015) 

1For details see http://www.cls.ioe.ac.uk/.

http://www.cls.ioe.ac.uk/
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and the German Mannheim Study of Children at Risk (MARS; Blomeyer et al. 2013). 
Table 11.1 gives an overview of infant cohort studies. For our purpose, we focus on those 
panel studies with a first wave conducted in the first year after the birth of the target 

Table 11.1  Overview of infant cohort studies with a focus on education

Study title Country/region/starting year Initial sample 
size

NCDS
National Child Development Study

UK
1958

17,500

BCS 70
British Cohort Study

UK
1970

17,198

Mannheim Study of Children at Risk Germany
1986

384

NICHD
Study of Early Child Care

USA
1991

1,364

JLD
Jyväskylä Longitudinal Study of Dyslexia

Finland
1993

200

DALSC
Danish Longitudinal Survey of Children

Denmark
1995

7,200

QLSCD
Québec Longitudinal Study of Child 
Development

Canada
1998

2,817

ECLS-B
Early Childhood Longitudinal Study

USA
2001

10,700

MCS
Millennium Cohort Study

UK
2001

18,818

LASC
Longitudinal Study of Australian Children

Australia
2004

5,107

GUS
Growing Up in Scotland

Scotland
2005

5,000

GUI
Growing Up in Ireland

Ireland
2008

11,000

ELFE
French Longitudinal Study of Children

France
2011

18,000

Growing Up in New Zealand New Zealand
2009

7,000

PSKC
Panel Study on Korean Children

Korea
2008

2,150
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person, that is, the child.2 Because this chapter focuses on infants and toddlers, the fol-
lowing overview of infant cohort studies takes into account only the early waves of data 
collection.

One of the first infant cohort studies, the National Child Development Study (NCDS), 
started in the United Kingdom in 1958 and is still continuing. Whereas the NCDS fo -
cused initially on health issues directly after birth, the following waves with older chil-
dren and adults also tap educational issues.

The subsequent infant cohort study in the United Kingdom, the British Cohort Study 
(BCS 70), accounts increasingly for aspects of infants’ and toddlers’ development and 
early education. The BCS 70 recruited mothers of newborns born during one week in 
April 1970. Areas of interest are pre-, peri-, and postnatal health of infants and their 
moth ers as well as day care and family background.3

The Study of Early Child Care and Youth Development (SECCYD) was conducted 
by the National Institute of Child Health and Human Development (NICHD). The non-
representative sample excluded families who were not fluent in English, had preterm 
children or children with birth complications, intended to move, or in which the parents 
themselves were minors. The NICHD study focuses mainly on the effects of early child 
care and sociodemographic background on children’s language and cognitive develop-
ment. Multiple methods such as questionnaires, interviews, observations (in the family 
home and in child care), and testing (in a laboratory) were used to assess children’s 
development and learning environment. The first measurement points were at the ages 
of 1, 6, 15, 24, and 36 months.4 Some of the best known rating scales and tests used in 
the NICHD study are the Bayley Scales of Infant Development (Bayley 1993), the Child 
Behavior Checklist (Achenbach 1992), the Home Observation for Measurement of the 
Environment (Caldwell and Bradley 1984), the MacArthur Communicative Development 
Inventories (Fenson et al. 1991), the NEO Five Factor Inventory (Costa and McCrae 
1989), the Parenting Stress Index (Abidin 1983), and the Peabody Picture Vocabulary 
Test—Revised (Dunn and Dunn 1981).

The Danish Longitudinal Survey of Children (DALSC) started in 1995 with a sam-
ple of 6,011 children born in 1995 to mothers with Danish citizenship together with two 
smaller samples consisting of children with a migration background and children re  cruited  
in care environments such as residential institutions or foster families. Main research 
questions of the DALSC are the influences of socioeconomic situation, ethnicity, home 
learning environment, and education on children’s and adolescent’s development and 

2Not mentioned in Table 11.1 is the German Socio-Economic Panel Study (SOEP) that has expanded 
its survey program and is gathering additional education-relevant information with questionnaires on 
newborns since 2003, on 2- to 3-year olds since 2005, on 5- to 6-year olds since 2008, and so forth 
(see also https://www.diw.de/en/diw_02.c.238114.en/questionnaires_fieldwork_documents.html).
3For details see http://www.cls.ioe.ac.uk/.
4A complete list of all study instruments and their rationale can be found on the website of the 
NICHD, see https://www.nichd.nih.gov/research/supported/seccyd.

https://www.diw.de/en/diw_02.c.238114.en/questionnaires_fieldwork_documents.html
http://www.cls.ioe.ac.uk/
https://www.nichd.nih.gov/research/supported/seccyd
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participation in society. The first two waves considered children at the ages of 6 months 
and 3 years. Mothers as the primary respondents were interviewed and the remaining 
questionnaires used in the DALSC were for self-completion on paper or computerized.

The Québec Longitudinal Study of Child Development (QLSCD) is situated in the 
francophone Canadian Province of Québec. Families were visited in the first waves when 
infants were 5, 17, 29, and 41 months old. Both parents completed computer-assisted 
personal interviews and questionnaires about their child’s temperament, social and motor 
development, home learning environment, daily routines, parent–child attachment, social 
capital, and leisure activities. Observers additionally administered the Home Observation 
for Measurement of the Environment (Caldwell and Bradley 1984). Infants’ motor  
and social skills were tested with subscales of the Bayley Scales of Infant Development 
(Bayley 1993), and their sensorimotor development was assessed with a specially de -
veloped task. At the age of 41 months, the Peabody Picture Vocabulary Test—Revised 
(Dunn and Dunn 1981) was administered as well.

The infant cohort of the Early Childhood Longitudinal Study (ECLS-B) started 
with a representative sample of 9-month-old infants who were reassessed at the age of 
24 months. The ECLS-B provides detailed information on children’s development and 
learning experiences in the family and in day care. Children’s cognitive development  
was assessed using a short-form research edition of the Bayley Scales of Infant Develop-
ment (Bayley 1993). Trained observers coded videotaped parent-child interactions using 
the Nursing Child Assessment Teaching Scale (Summer and Spietz 1995). At the age of 
24 months, the Infant/Toddler Environment Rating Scale (Harms et al. 2003) and the 
Family Day Care Rating Scale (Harms and Clifford 1989) were used.

Children in the Millennium Cohort Study (MCS) were born between 2000 and 2002, 
and the first wave took place when most of the infants were 9 months old. Both parents 
were asked about their infant’s general development, temperament, language, and motor 
abilities in a computer-assisted personal interview. Items were chosen from rating scales  
that are traditionally used to screen early development such as the MacArthur Communi-
cative Development Inventories (Fenson et al. 1991) and the Carey Temperament Scales 
(Carey and McDevitt 2007) for the infants and the Strength and Difficulties Questionnaire 
(Goodman 1999) for the 3-year-olds. At the age of 3, a test was also administered  
to directly assess basic mathematical and natural science knowledge about colors, letters, 
numbers, and shapes. Apart from that, the parent interviews covered topics such as child 
care, family structure, social capital, and health. The MCS also integrated self- completion 
modules concerning private questions about social relationships, attitudes, and values. 
Subgroups such as disadvantaged families or families with an ethnic minority background 
were oversampled.

In Australia the infant cohort study of the Longitudinal Study of Australian Children 
(LASC) started when most infants were in their first year of life. Parents were inter viewed 
at home and filled out self-completion questionnaires including a so-called time use 
diary displaying the hours their child spent on activities such as eating, sleeping, or play-
ing with toys on a typical day. The main research questions in the LASC were about the  
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home learning environment, amount and quality of day care, social capital of families, 
and health. Children’s language competencies and their social-emotional development 
were also assessed indirectly via two rating scales, the Communication and Symbolic 
Behavior Scales (Wetherby and Prizant 1993) and the Brief Infant-Toddler Social 
Emotional Assessment (Briggs-Gowan and Carter 2002).

The infant cohort of the Growing up in Scotland Study (GUS) performs an annual 
follow up of infants born between 2004 and 2005 who were 11 months old when their 
parents were interviewed for the first time. Computer-assisted personal interviews with 
integrated self-completion modules are being administered every year, and focus particu-
larly topics such as child’s competencies, health, nonfamilial learning environment, and 
social capital.

Growing Up in Ireland (GUI) interviewed families with 9-month-old infants between 
September 2008 and April 2009. They were reassessed when the children were 3 and 
5 years of age. Parents filled out questionnaires about their infant’s development, daily 
routines, child care arrangements, and their own lifestyle and parental experiences. In 
cases in which infants were cared for by other persons for more than 8 h per week, a 
questionnaire was also sent to these caregivers. A subgroup of 120 families was addi-
tionally interviewed in a conversation format to record their views and experiences of 
family life, interests, and aspirations in their own words. The results of this qualitative 
study will be linked to the main study.

The French Longitudinal Study of Children (ELFE) started in 2011 and collects data 
from about 18,000 families at maternity hospitals shortly after birth and at 2 months, 1 year, 
and 2 years after birth. It was then continued when the child was about 3 and 5 years old. 
Mothers and fathers are interviewed (face-to-face/telephone interview). Key questions in the 
ELFE address health, social inequalities, and other aspects such as the social environment 
that influence physical, psychological, social, and professional development.

Growing Up in New Zealand started in 2009 with the recruitment of around 7,000 
children and their families. Starting antenatally, both mother and father were inter-
viewed. During the first 2 years, mothers were interviewed (in person or by telephone) 
six times. When the children were 2 years of age, child measurements and observations 
were applied. Growing Up in New Zealand collected information on health and well-
being, psychosocial and cognitive development, education, family, culture, identity, 
societal context, and the neighborhood environment.

The Panel Study on Korean Children (PSKC) started in 2008. Around 2,150 families 
were confirmed as study sample. The goal of the study was to examine the child and the 
effects of the environment such as characteristics of each child’s development and devel-
opmental requirements, the characteristics of parental psychology, the childrearing con-
ditions, the functions of child care support services, and their impact on child care. In the 
first 5 years, mothers were interviewed every year. Fathers were involved over question-
naires via mail. Aspects of the development of the child (e.g., gross and fine motor skills; 
problem solving, communication) were collected in the first 3 years, language abilities and 
observation of the home environment (EC-HOME) were administered in the fourth year.
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Apart from these infant cohort studies, which recruited representative samples (except 
the NICHD study), there are also infant cohort studies tracking special populations, such  
as the already mentioned Finish Jyväskyla Longitudinal Study of Dyslexia and the 
German Mannheim Study of Children at Risk. Both are performing in-depth assessments 
of children’s cognitive and language abilities, temperament, and home learning environ-
ment at least every 6 months from birth onward through experimental tasks, observa-
tions, parent questionnaires, and directly administered tests.

To summarize, the need to study developmental and educational processes already 
in infancy has been perceived especially in the United Kingdom and the United States. 
These countries have already conducted two or more longitudinal studies including 
infants and toddlers. The most common instruments are parent interviews, either com-
puter-assisted, sometimes accompanied by additional self-completion modules, or 
completely self-administered questionnaires. Parents are always asked about their socio-
demographic background, own health, and the health of their child. Most studies include 
items related to families’ daily routines, the home environment, child care arrangements, 
and social capital. The most common instrument for rating the home learning environ-
ment is the Home Observation of the Environment (Caldwell and Bradley 1984), which 
is based on a parent interview and observations by the interviewer. Some studies also 
code videotaped parent–child interactions by using more objective and detailed coding 
schemes. Cognitive or motor abilities are commonly assessed directly with the Bayley 
Scales of Infant Development (Bayley 1993). Most large-scale longitudinal studies do 
not directly test children’s cognitive, language, and motor abilities before the age of 3, 
but prefer to use parent interviews as a source of data on the development of infants’ 
and toddlers’ competencies. In the next chapter, we shall discuss quality criteria of early 
childhood measures and present the instruments for measuring early competencies and 
the home learning environment that we used in the NEPS newborn cohort study.

11.3  Early Childhood Developmental Indicators in the NEPS 
Newborn Cohort Study

In NEPS, educational conditions and processes are measured over the life course in terms  
of six major dimensions (or “pillars”) (see Chap. 1, this volume): Competence Development 
across the Life Course (Dimension 1), Education Processes in Life-Course-Specific 
Learning Environments (Dimension 2), Social Inequality and Educational Decisions in the 
Life Course (Dimension 3), Educational Acquisition with Migration Background in the 
Life Course (Dimension 4), Returns to Education in the Life Course (Dimension 5), and 
Motivational Concepts and Personality Aspects across the Life Course (Dimension 6).

Most of the theoretical constructs in Dimensions 2 to 6 can be surveyed by inter-
viewing parents. These include structural aspects of the learning environments and parents’  
or educators’ and childminders’ attitudes and orientations (Dimension 2); the socioeco-
nomic status of the family, the decision for or against the use of different care settings,  
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and mother’s return to labor market (Dimension 3); parents’ migration background, lan-
guages used in their own childhood, and those used currently (Dimension 4); parents’ 
income situation, information on pregnancy and birth complications, as well as child’s 
health status from birth onward (Dimension 5), and, for example, child’s temperament, 
early self-regulatory capacities, pro-social and problem behavior (Dimension 6).

The main challenges facing Stage 1 are to develop, select, and administer  instruments 
to measure different aspects of infants’ and toddlers’ competencies. A further goal is 
to assess the quality of learning environments beyond parents’ self-reports. The pre-
requisite for generating good quality indicators is instruments that are objective, reliable, 
and valid. An adequate theoretical background and predictive validity are of particular  
importance to measure stability and change over time and to assure the alignment of data 
over the lifespan. Other more methodological requirements for instruments in a panel 
such as NEPS are large-scale practicability in terms of administration time, coding 
restric tions, and logistic demands. Moreover, the burden of every assessment should be 
kept low to avoid high rates of panel attrition.

The following sections describe how we identified, selected, and developed items and 
instruments to measure early competencies and learning environments.

11.3.1  Indicators of Competence Development in Infants 
and Toddlers

This chapter began with the “competent infant” in order to emphasize the relevance of 
early development for educational research. Educational competencies can be seen as 
functional, context-sensitive, domain-specific, and capable of being influenced by edu-
cation (Weinert 2007). Measuring competencies in the first year of life requires sophis-
ticated methods. Competencies measured in school-age and adulthood cannot simply be 
transferred to early childhood, because competencies develop dynamically over the life-
span (see Weinert 2007). However, it is important to detect the essential prerequi sites 
for the development of auditory language comprehension, reading competence, math 
competence, natural science competence, metacognition and self-regulation, the ability 
to handle information technologies, as well as socio-emotional and basic nonverbal cog-
nitive abilities and skills. As a result, the newborn cohort in NEPS has to conceptualize 
and operationalize

• Basic cognitive capacities
• Preverbal communication and early language
• Early numeracy
• Building of categories

The internationally most common instrument for assessing young children’s sensori-
motor and basic cognitive abilities, skills, and developmental status is the mental scale 
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of the Bayley Scales of Infant Development (Bayley 1993). The ECLS-B administered 
a short-form research edition of this test instrument when children were 9 months old 
and at the age of 2 years; the NICHD study, when children were 15 months old and also 
at the age of 2 years. The most recent version is the cognitive scale of the Bayley Scales 
of Infant and Toddler Development—Third Edition (Bayley 2006). This is described  
in the following while accentuating important modifications in comparison to the prior 
version. The cognitive scale assesses sensorimotor development, exploration, manipula-
tion, habituation, and other aspects of cognitive processing. Items in the second edition 
of the Bayley Scales of Infant Development (Bayley 1993) with demands on language 
or motor skills have been removed from the cognitive scale and added to the language or 
motor scale in the third edition. A standardized set of objects and toys is provided for the 
procedure such as a rattle, blocks, balls, squeeze toys, books, cups, spoons, a doll, and—
for toddlers—also puzzle boards. The examiner performs a specific task with the object 
or toy and observes whether the child shows an expected reaction or not. In addition, a 
spontaneous action or reaction by the child can be scored. Table 11.2 gives an example 
of an item for a 7-month-old child.

Up to now, empirical evidence on the quality criteria of the third edition is still rare 
and a standardized test administration is challenging (Weinert et al. 2016). Although 
Domsch et al. (2009)—using the second edition—showed significant correlations be-
tween individual differences at 6 and 24 months of age and later childhood intelligence in 
a German sample, empirical findings are contradictory (see also, e.g., Hack et al. 2005). 
Reviews from Bjorklund (2000), Fagan and Singer (1983), and Harris (1983) show  
that the predictive validity of sensorimotor tests of development is rather poor  compared 
to the predictive validity of the so-called habituation paradigm, which is described 
below. Though the third edition of the Bayley Scales of Infant and Toddler Development 
(Bayley 2006) is expected to be more predictive (Lennon et al. 2008), this has not yet—
as mentioned above—been validated empirically. In particular, the German version of the 
third edition was published in 2014—hence too late for the first measurement points in 
the newborn cohort study of NEPS and the transferability of items regarding translation, 
application procedure, and play toys cannot just be taken for granted. Thus, we adopted a 
second measure for early cognitive capacities: the habituation paradigm.

Two longitudinal studies, the already mentioned Mannheim Study for Children at 
Risk (MARS, see Table 11.1) and the Avon Longitudinal Study of Parents and Children 

Table 11.2  Example of an item from the Bayley Scales of Infant and Toddler Development 
(Bayley 2006, p. 54)

Persistent reach

Place the object on the table in front of the child, and just beyond his or her reach. Observe the 
child’s efforts to obtain it

1 point: Child persistently reaches for the object, even if he or she fails to obtain it
0 points: Child does not reach for the object. Child only initially reaches for the object
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(ALSPAC)—a panel focusing on health issues started in the United Kingdom in 1991 
(Golding 1990)—have applied the habituation paradigm (see, for details, Bornstein et al. 
2006; Laucht et al. 2000).

Habituation is defined as the reduction of attention to a repeatedly presented stimulus 
(e.g., pictures) that is not based simply on fatigue of the sensory receptors. The speed 
of habituation is measured mostly by the number of trials presented in which the child 
fixes the stimulus visually before fixation time drops to less than 50% of the initial fixa-
tion time at the first presentations of the stimulus. However, the proportional reduction 
of attention during the phase of familiarization and the reaction to a new stimulus after 
familiarization, the so-called dishabituation (or preference of novelty), have also been 
used as predictive measures in different studies. Briefly, visual habituation is viewed as 
a manifestation of encoding speed, whereas dishabituation is taken to be the ability to 
differentiate the habituation stimulus from a new stimulus. These mental functions are 
interpreted as forms of information processing—that is, the speed, exactness, and com-
pleteness of the encoding along with the memorization, recognition, and comparison 
to a new and different stimulus (Bornstein and Sigman 1986; Fagan et al. 2007; Fagan  
and McGrath 1981; Kavšek 2004; McCall and Carriger 1993). As shown in several 
reviews and meta-analyses, these abilities are closely tied to the results of intelligence 
tests later in childhood (Bornstein and Sigman 1986; Kavšek 2004). Bornstein and 
Sigman (1986) found correlations of up to r = 0.47 between habituation measures in the 
first 7 months of life and children’s intelligence from 2 to 8 years. Fagan et al. (2007) 
showed that infants’ habituation correlates up to r =0 .34 with measurements of intelli-
gence at 21 years and up to r = 0.32 with the achieved academic degree. All these studies 
support the notion that there is continuity between infants’ information processing abili-
ties and later measurements of intelligence.

Moreover, if stimuli are chosen that represent a certain amount of objects or members 
of a specific category, it may even be possible to gain insight into possibly domain-spe-
cific early number processing or categorization processes. Some studies have shown that 
early habituation correlates not only with later intelligence but also with domain-specific 
competencies such as later language development (Colombo et al. 2009).

One advantage of the habituation paradigm is its cultural fairness if presented with 
nonverbal and neutral stimulus material. This feature is very important for testing basic 
cognitive capacities in children with diverse family backgrounds. The challenge of the 
newborn cohort study in NEPS is to transfer this experimental paradigm to the home 
setting, because all children are visited and observed at home (see Sect. 11.4 for the pro-
cedure). To face these challenges, extensive feasibility studies were conducted to develop 
a habituation paradigm that can be applied in a large-scale study in a home setting. After 
this pilot phase the habituation paradigm was applied in the first two waves of the NEPS 
newborn cohort study when the children were 7 and 17 months, respectively (Weinert 
et al. 2016).

Apart from testing and observing early cognitive skills directly, it is also possible to 
ask parents about their impression of their child’s behavior. There is some evidence from 
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an American study that direct and indirect measures of early cognition correlate with 
each other (Gollenberg and Lynch 2009).

Besides general cognitive abilities, language is a key competence for educational out-
come. In the preverbal phase, important precursor skills for language development are 
turn-taking skills and the reception and production of typical prosodic shapes (Hennon 
et al. 2000; Mampe et al. 2009). From 9 months onward, infants build up joint attention 
and receptive vocabulary. The amount of joint attention episodes in the communication 
between infant and parents correlates with later language development (Bornstein et al. 
1999). Possible methods for assessing these preverbal competencies are the observation 
of turn-taking and joint attention in (semistructured) parent–child interactions. Later on, 
during the two-word phase, vocabulary and early grammar are important predictors for 
later language competencies (Fenson et al. 1994) and can be assessed by parent ques-
tionnaires and developmental tests. The size of vocabulary measured in the second year 
of life is the best predictor for grammar development in the third year of life (Fenson 
et al. 1994). In bilingual children, the size of vocabulary around the second birthday cor-
relates more strongly with subsequent language development than measures of general 
development or the amount of contact to a special language (Conboy and Thal 2006; 
Marchman et al. 2004). Of special interest are children who fail to build up a vocabulary 
of 50 spoken words up to their second birthday. These so-called late talkers are at risk for 
specific language impairment (Grimm 1999; Weinert 2005, 2006) and have significantly 
lower skills in academic language than control peers up to adulthood (Rescorla 2009). 
The most widely used questionnaire to assess vocabulary in toddlers is the MacArthur–
Bates Communicative Inventory (Fenson et al. 2007) that is also being used in the MCS 
and NICHD study. Versions of this questionnaire are now available in other languages 
including German, Turkish, and Russian.

Other areas that are important indicators of young children’s development are gross- 
and fine-motor skills (Michaelis 2003). Easily observable motor skills can be  measured 
with parent questionnaires. In addition, child characteristics can be observed and coded 
based on semistandardized parent–child interactions as described in the following 
paragraph.

11.3.2  Indicators of Quality of Early Learning Environments

A widely accepted instrument for the home learning environment of young children 
is the Home Observation for Measurement of the Environment (Caldwell and Bradley 
1984). It has been used in the NICHD study, the QLSCD, and the Mannheim Study 
for Children at Risk, and it can also be applied in Turkish families (Otyakmaz 2007). 
Early social skills can be observed in the dyadic and, later on, triadic interaction of the 
infant with her or his environment. It is important not only to analyze parent’s behavior 
(see below) but also to reveal the children’s part in the interactive process. For exam-
ple, the Nursing Child Assessment Teaching Scale (Summer and Spietz 1995) offers the  
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opportunity to score child and parent separately according to the child’s  responsiveness 
and the parent’s responsiveness and teaching behavior. The interaction has to be 
video taped and interpreted afterwards. Whereas the ECLS-B used the Nursing Child 
Assessment Teaching Scale (Summer and Spietz 1995), the NICHD study devel-
oped its own scoring procedures for videotaped interaction to operationalize the qual-
ity of children’s learning environment in the first 3 years of life (NICHD Early Child 
Care Research Network 1999; see also Lohaus et al. 2004). Here, maternal sensitivity 
or responsiveness is an important predictor for later social development and has been 
shown to have a positive association to both language development and overall cogni-
tive ability (Bornstein and Tamis-LeMonda 1989; Page et al. 2010). Responsiveness is 
defined as mothers’ prompt, contingent, and appropriate (not simply contiguous) behav-
iors (Bornstein and Tamis-LeMonda 1989). Two forms of responsiveness can be measu-
red: either toward nondistress activities such as smiling, or toward infants’ distress such  
as crying. Analyses can be carried out macroanalytically, for example, by scoring whether  
a special behavior occurs; or microanalytically, for example, by scoring the amount  
of a special behavior in a set time interval. Drawing on the procedures and codings of 
the NICHD study, in the NEPS newborn cohort study, semi- standardized mother–child 
interactions were videotaped at the first three assessment waves and coded according to 
five child characteristics and eight interactional characteristics of the mother (Sommer 
and Mann 2015; Weinert et al. 2016).

The model applied in NEPS for analyzing the process quality of the learning environ-
ment is structure, support, challenge, and orientation, also called the SSCO model (see 
Chap. 5, this volume). The intuitive didactic processes (Papoušek and Bornstein 1992) 
that allow mothers to react promptly, contingently, and appropriately to their infants and 
later on to scaffold their toddlers’ abilities can be subsumed under structure and support. 
The challenge aspect occurs whenever parents provide activating stimulation, play tasks, 
toys, or activities to their children. The attitudes and values concerning childrearing, 
caring, and educating are the orientation that influences the familial and also nonfamilial 
environment. The macroanalytic procedure for coding the videotaped parent–child inter-
action considers these facets.

Regarding nonfamilial day care, the available instruments for measuring quality 
of early child care are the Krippen-Skala (KRIPS-R, Tietze et al. 2005a), which is the 
German version of the Infant/Toddler Environment Rating Scale (ITERS-R, Harms et al. 
2003), and the Tagespflege-Skala (TAS, Tietze et al. 2005b), which is the German ver-
sion of the Family Day Care Rating Scale (FCDRS, Harms and Clifford 1989). A ques-
tionnaire on early nonfamilial day care (child care provisions and childminders) was 
applied, because of the (ongoing) expansion of day care places for children under the age 
of 3 in Germany. The questionnaire covers structural (e.g., group size, group composi-
tion) and process characteristics (e.g., joint activities, language use) of early nonfamilial 
day care.

Another important variable that influences child’s well-being and learning espe-
cially in the early years is attachment (Grossmann and Grossmann 2003; Korntheuer 
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et al. 2007). Because temperament contributes directly to social-emotional  development 
and interacts with parenting and other environmental variables (Rothbart and Gartstein 
2008), it should be integrated as a moderator variable when measuring learning 
environments.

Altogether, the quality of familial and nonfamilial learning environments can be mea-
sured only if the interdependency of the quality of structural aspects (e.g., the familial 
or institutional background), the quality of processes (e.g., intuitive or, later on, explicit 
didactics and interactions), and the orientations behind the structures and processes are 
taken into account when collecting and analyzing the data (see Roßbach 2005).

11.4  Sample Design and Procedure of the Newborn Cohort 
Study

A two-stage sampling procedure was used to ensure a nationally representative sample 
of children born in 2012 in Germany (see Chap. 3 in this volume for more information 
on the sampling strategy or Aßmann et al. 2015). For the newborn cohort, addresses were 
sampled in two birth tranches. The first tranche covered children born between February 
and April 2012, the second tranche involved children born between May and July.5 After 
the first wave, the panel sample consisted of 3,431 families.

Field phases of the main study lasted around 6 months for two reasons: because indi-
vidual sampling requires every child to be visited at home, and because the exact age of 
infants is very important at this age due to rapid developmental changes during infancy. 
During the first 2 years, three waves were carried out. Except for Wave 2, all waves were 
conducted in the home of the families as computer-assisted personal interviews (CAPI). 
In Wave 2, all families were surveyed by computer-assisted telephone interviews (CATI) 
and—for half of the sample—video-taped observational measures at the child’s home. 
In Wave 1, infants were around 7 months old; in Wave 2, they were about 14 months 
when the telephone interviews were conducted and 17 months when the  observational 
mea sures were taken; in Wave 3, children were 27 months old. From then onward, 
 assessments took place every year (see Table 11.3).

During the visit to the family, an approximately 30-min long computer-assisted 
 personal interview is administered with one parent (normally the mother) and approxi-
mately another 30 min is needed to observe the child’s competencies and the home 
 learning environment.

5Due to the unexpected high response rate, families with children born in July were not contacted 
by the survey institute. Consequently, all children in SC1 were born between February and June 
2012.
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11.5  Prospect

Studying education as a lifelong process makes it necessary to start at the beginning, that 
is, from birth onward. The challenge is to identify early indicators at this age that are 
relevant for educational processes. The measurement of early developmental indicators 
requires indirect methods such as parent interviews and parent questionnaires, and—for 
an in-depth assessment of infants’ and toddlers’ competencies and learning environ-
ments—also direct methods such as observational situations, experimental tasks, and 
tests (for toddlers and older children). The prerequisite for this is an interdisciplinary per-
spective on child development and education that integrates psychological, educa tional, 
and sociological issues. As Roßbach and Blossfeld (2008) have noted, the desiderata  
of research in early education especially concern the impact of early learning environ-
ments on child development and the educational career and vice versa—including the 
problem of the social disparities that are already evident in infancy and toddlerhood. 
Because of the paucity of research on educational processes in this age group, extensive 

Table 11.3  Child’s age, sample size and survey mode of the first six waves of the newborn cohort 
study of the NEPS

Note CAPI: computer-assisted personal interview. CATI: computer-assisted telephone interview. 
CBA: computer based assessment. PAPI: paper and pencil interview. SUF: scientific use file

Wave 1 Wave 2 Wave 3 Wave 4 Wave 5 Wave 6

Year of 
assess-
ment

2012–2013 2013 2014 2015 2016 2017

Child’s  
age  
(survey 
mode)

7 months 
(CAPI + video)

12–15 months 
(CATI)
16–17 months 
(CAPI + video)

25–27 months 
(CAPI + video)

37–
39 months 
(CAPI, 
CBA)

4 years 
(CAPI, 
CBA)

5 years 
(CAPI, 
CBA)

Sample size

Families 3,481 2,849 (CATI)
1,510 (CAPI)

2,609 2,478 2,381 2,209

Child care (PAPI)

Educator 171 449 625 628 683

Childmin-
der

73 110

Institution 
manager

571 521 543

Year SUF 
released

2015 2015 2016 2017 2018 2019
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feasibility and validation studies were, and still are, necessary to manage all the chal-
lenges of a newborn cohort study carried out in the family households. Thus, the newborn 
cohort started later than the other cohorts in 2012.
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Abstract
The German National Educational Panel Study (NEPS) covers educational pro-
cesses during Kindergarten and elementary school age in two stages: “Kindergarten 
and transition to elementary school” and “elementary school and transition to lower 
secondary school.” One cohort covers both of these two stages. It started in winter 
2010/2011 with a cluster sample of 3,000 target children aged 4 to 5 years attend-
ing Kindergarten. When most of these children entered school, the cohort more than 
doubled by integrating their classmates and a further subsample of 1st-grade students 
into the survey. In addition to direct assessment of children’s competencies, their par-
ents are interviewed and teachers and principals fill out self-administered question-
naires. In these stages, assessments focus on early scientific and mathematical literacy 
as well as on language competencies (e.g., vocabulary, grammar, phonological aware-
ness). We also survey the structure and aspects of the quality of Kindergarten and 
elementary school, families, and nonformal learning environments. Information on 
parents’ socioeconomic status and their evaluation of decision-relevant aspects allows 
us to model school choice and disentangle primary and secondary effects. Theoreti-
cally relevant aspects of migrants’ situation are also surveyed. Further aspects are 
children’s health, social competencies, and the different care settings.

Keywords
Kindergarten · Elementary school · Education · Panel study · Early childhood

12.1  Importance of Early Education and Elementary School

Early childhood is a period of extensive development in various cognitive and noncogni-
tive domains—as emphasized by different research traditions in education science, psy-
chology, and biology. Despite ongoing debates on the relative importance of either nature 
or nurture, there is abundant evidence for the influence of not only individual charac-
teristics and preconditions but also environmental features on children’s developmental 
progress and outcomes (e.g., Brooks-Gunn and Markman 2005; Silbereisen and Noak 
2006). Ecological theories of development point out how development is influenced by 
the different environments children live and participate in (e.g., Bronfenbrenner and 
Ceci 1994; Marjoribanks 2002). A related major issue in educational research and cur-
rent politics concerns the effect of the quantity and quality of early nonparental care and 
education on the development of children and the reconciliation between family life and 
parental participation in the labor market (e.g., Roßbach 2005; Roßbach et al. 2008a, b).  
Public expectations are high: Nonfamilial early child care and education settings should 
raise the level of educational attainment for all children. Another issue concerns early 
disparities and their long-term consequences. Early disparities in skills, competen-
cies, and educational pathways are observable ahead of school enrollment and during 
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elementary school and—again—there are strong expectations that nonfamilial care and 
education settings will make a special contribution to compensating for early disparities 
(e.g., Roßbach 2004). However, to gain more insight into the mechanisms generating 
differences in achievement, it is necessary to take a longitudinal perspective. Theoreti-
cal explanations and empirical data on the development of competencies are needed to 
allow for subgroup-specific analyses of students in preschool institutions and elementary 
school. It is beyond question that—in addition to child characteristics—both family and 
institutions such as Kindergarten and school influence the development of competencies. 
Current questions are addressing the relative importance of these environments and the 
mediating mechanisms that carry these effects. Answering these and similar questions 
could tell us, for instance, whether and to what extent early educational institutions serve 
as “great equalizers”—an issue that has important policy implications.

The effects of the family on the acquisition of competencies and, hence, on achieve-
ment differences are also known as primary effects of social stratification (Boudon 
1974). In addition, decisions are of great importance for educational success in the Ger-
man education system. The first decisions are made mainly by parents. Beside school 
enrollment, the transition to the explicitly tracked school system is of great importance. 
Parents are forced to make very early decisions about their child’s future educational 
track—in most cases, this transition takes place after the 4th grade and thus around the 
age of 10. Theories that explicitly model educational choices may help us to understand 
what happens at the transitions and shed light on the mechanisms leading to group differ-
ences in educational choices—even conditional on competencies (Breen and Goldthorpe 
1997; Erikson and Jonsson 1996; Esser 1999). It is also through these so-called second-
ary effects of stratification that parents influence the educational outcomes of their off-
spring (Boudon 1974).

Therefore, Stages 2 and 3 of the National Educational Panel Study (NEPS) focus on 
the transitions from Kindergarten to elementary school, the later transition to the tracked 
school system, the development of competencies, and the different learning environ-
ments during this time. To provide appropriate data, a cohort was drawn starting with 
children attending Kindergarten 2 years before their transition to school. This cohort was 
surveyed year by year and expanded at school entry. Extensive, theory-guided tests and 
interviews are being carried out with the children (as target persons), their parents, Kin-
dergarten and elementary school teachers, and principals.

The subsequent sections give a brief overview on previous findings and theoretical 
explanations regarding educational participation and educational processes in preschool 
age; on the transition from Kindergarten to elementary school; on educational processes 
in elementary school; and on the transition from elementary school to secondary school. 
Then, Sect. 12.3 presents the stage-specific measures of the major theoretical dimen-
sions—in earlier publications, also referred to as pillars of NEPS. Section 12.4 gives 
information on respondents and instruments. We conclude in Sect. 12.5 with an outlook 
on the research potential of the data being collected within Stages 2 and 3 of NEPS.
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12.2  Previous Findings and Theoretical Considerations

In this section, we refer to earlier findings and address theoretically relevant questions 
along the educational pathway. We start at age 4 to 5 in Kindergarten and end at the tran-
sition from elementary school to the tracked school system.

12.2.1  Educational Participation and Processes in Preschool Age

From birth onward, development is influenced by familial and—later on—institutional 
conditions (for more information on developmental issues concerning children below age 
3, see Chap. 11, this volume). The family is a child’s first environment for socialization 
and learning processes. Furthermore, most children in Germany experience institutional 
learning environments before entering school. In 2009, about 92% of all 3- to 6-year-
olds in Germany were attending Kindergarten1 (Statistisches Bundesamt 2010) provid-
ing child care and education (Erziehung, Bildung und Betreuung) in mainly age-mixed 
groups. For children younger than 3 years, the percentage was much lower at about 17%. 
Despite high rates for older preschool children and the legally guaranteed places for 
every child from a specific age onward, there are social and regional disparities in utili-
zation (Büchner and Spieß 2007; Kreyenfeld and Krapf 2010). It also has to be borne in 
mind that even though Germany has a federal law governing nonfamilial care and educa-
tion settings (including Kindergarten) that stipulates the same frame conditions, the 16 
federal states are responsible for these settings, and they interpret federal law in different 
ways with their own laws. This leads to more or less significant differences in Kinder-
garten regulations between the states. In 2004, the Standing Conference of the Ministers 
of Education and Cultural Affairs and the Conference of the Youth and Family Ministers 
agreed on curricular principles (“education plans”) for institutional preschool education 
and adopted a common framework. However, the federal states have different education 
plans specifying their basic concept of education, and there are also differences regard-
ing how compulsory these curricula are for individual Kindergartens. Hence, although 
the German Kindergarten is oriented toward future educational processes and the acqui-
sition of competencies, large differences are possible in the way legal guidelines are 
implemented.

The quality of the different familial and institutional learning environments is 
assumed to be crucial for the acquisition of competencies. Pertaining to the quality of 
learning environments—here understood in respect to their cognitive stimulation—three 

1In this article, we shall use the German term Kindergarten as a generic term for the different 
forms of institutional child care from age 3 or 4 and above and until school entry. For an overview 
of regulations and the organization of preschool and elementary school education, see EURYDICE 
(n.d.).
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dimensions are often distinguished (see Roßbach et al. 2008a): (a) The quality of proxi-
mal processes pertains to interactions, such as parent-child activities or, just as equally, 
teacher-child activities or peer activities in Kindergarten. (b) Orientations refer to par-
ents’ and teachers’ action-guiding cognitions such as childrearing values, belief systems, 
expectations, and aspirations. (c) The quality of structure, in contrast, is related to dis-
tal and more stable conditions of learning environments (e.g., the socioeconomic status 
[SES] of the family, group sizes, or SES composition in Kindergartens).

Empirical research on the effects of the use of institutional child care on children’s 
outcomes shows that the duration of use correlates with cognitive outcomes (Sammons 
et al. 2008), the timing of school entry (Kratzmann and Schneider 2009), and further 
educational pathways through the tracked school system (Büchner and Spieß 2007; 
Seyda 2009). However, these studies normally do not control for the selectivity in enter-
ing Kindergarten (Becker and Lauterbach 2010). Looking at measures of the quality of 
institutional care and education, high quality is associated with better outcomes in social 
and cognitive competencies. Several studies reveal that it is particularly the quality of 
processes that is associated with children’s language competencies (Peisner-Feinberg 
et al. 2001; Roßbach 2005; Sammons et al. 2008; Tietze et al. 2005), and that is impor-
tant for the further educational career (Weinert 2007; Weinert et al. 2008). Sometimes 
the effects of quality are long lasting; at other times, they fade and disappear within the 
first years at school. Moreover, more distal structures such as group size or teacher–child 
ratio seem to influence development as well. Findings on whether use and quality of 
institutional care and education can reduce social disparities in achievement and have 
compensatory effects are somewhat inconsistent. Nonetheless, all children seem to ben-
efit from high quality. With regard to educational investments in disadvantaged young 
children, Heckman and Masterov (2007) have reported unexpectedly large returns for 
individuals as well as for society as a whole. However, German longitudinal research on 
aspects of quality or on (language) support programs is sparse.

Comparisons of the power of effects of home learning environments and institutional 
learning environments on children’s developmental outcomes reveal that the character-
istics of home learning environments are more powerful predictors (e.g., Melhuish et al. 
2008; Sammons et al. 2008; Sylva et al. 2004; Tietze et al. 2005). Most studies show that 
taking processes of the home learning environment into account reduces the influence 
of distal family variables. Activities such as reading aloud with the child showed a sig-
nificant long-term impact after controlling for other more distal influences such as SES. 
Especially with regard to discussions on educational lags and the emergence of social 
disparities in the development of preschool children, there is a need for a more thorough 
understanding of mediating features within and between children’s preschool learning 
environments.
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12.2.2  Transition from Kindergarten to Elementary School

Compulsory education in Germany starts with elementary school when children are 
about 6 years of age—depending on the federal state they live in. However, school 
enrollment is possible either ahead of this time or later. It may be delayed because of 
the parents’ wish or because the child is classified as not yet ready for school. This clas-
sification is more frequent among children from lower social class families and with a 
migration background (Biedinger et al. 2008).

This first transition is the most regulated in Germany’s education system: In most 
federal states, each child is assigned to the one school responsible for the neighborhood 
she or he lives in—an exception being North Rhine-Westphalia that allows free parental 
choice. Nonetheless, parents are able to circumvent these regulations by picking a private 
school, often denominational schools, or simply moving to another neighborhood and 
hence school district. There is evidence that German upper middle-class families exploit 
both paths, thereby increasing levels of segregation along socioeconomic and ethnic lines 
in elementary schools (Kristen 2008; Riedel et al. 2010). Sociological models of edu-
cational choice have been applied to this transition using geographically restricted data 
(Kristen 2008).

12.2.3  Educational Processes in Elementary School Age

As the first institution of compulsory schooling, elementary school in Germany aims to 
develop both cognitive and noncognitive competencies while providing a first solid base 
of general education (Einsiedler et al. 2008). As in other countries, there is an achieve-
ment gap along social and ethnic lines at school entry (Becker and Biedinger 2006).

International large-scale assessments, such as the Progress in Reading Literacy Study 
(PIRLS, in Germany called IGLU: Internationale Grundschul-Lese-Untersuchung) and 
the Third International Mathematics and Science Study (TIMSS) conducted at the end 
of 4th grade, which coincides with the end of elementary school in Germany, provide 
evidence that students in Germany perform just as well as their counterparts in countries 
with similar socioeconomic conditions. Whereas inequality measured as variation in test 
scores is rather low, the correlation between socioeconomic indicators such as number of 
books at home or migrant status of the parents is—albeit not significantly—higher than 
the international average (Bos et al. 2007, 2008). According to the Programme for Inter-
national Student Assessment (PISA), both indicators are very pronounced at the end of 
compulsory schooling in Germany (PISA-Konsortium Deutschland 2007).

Evidence from longitudinal studies on how competencies in different domains 
develop over time during elementary school is somewhat contradictory and restricted 
to particular regions or states. Whereas some authors find a stabilization of interindi-
vidual differences (Kammermeyer and Martschinke 2004; Weinert and Helmke 1997), 
others report a closing gap over the first years of schooling (see, for reading literacy, 
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Schneider et al. 1997; for reading literacy and numeracy, Ditton and Krüsken 2010), 
whereas a third group find a widening gap between children performing below and 
those performing above average (Klicpera and Gasteiger-Klicpera 1993; see, for simi-
lar results from the Netherlands, Meijnen 1987; van der Slik et al. 2006). There is evi-
dence from many international and some national studies that high teacher quality and 
high quality of instruction are capable of increasing the average performance in a class 
(Babu and Mendro 2003; Staub and Stern 2002; Weinert and Helmke 1997). Less clear 
is the evidence on whether it is possible to lessen the achievement gap at the same time 
(Weinert and Helmke 1997).

Interestingly, international and national evidence on the correlation between socio-
economic background and competence development is more clear-cut: The gap between 
children from low-SES families and those from high-SES families is widening over time. 
Studies from the United States looking at the causal effect of schooling on the achieve-
ment gap along social and ethnic lines suggest that schools may nevertheless serve as 
“great equalizers” (Downey et al. 2004). During the school year, cognitive competencies 
from children with different social and ethnic backgrounds tend to develop in parallel. 
However, over the summer months, students from disadvantaged families fall behind in 
their development (Entwisle and Alexander 1992; Heyns 1978). In a replication using 
data covering 4th and 5th graders from Berlin, Becker et al. (2008) found even more pro-
nounced effects than those reported in studies conducted in the United States and other 
countries (Lindahl 2001; Verachtert et al. 2009). These findings underline that the family 
is an important, if not the main source of educational inequality.

12.2.4  Transition from Elementary School to Secondary School

The second and probably most important transition in the German education system is 
the one from elementary to secondary school. The secondary school system features 
explicit between-school tracking in all federal states (see, for the stage covering the first 
years of secondary school, Chap. 13, this volume). Whereas there are many considerable 
differences between the 16 federal states’ education systems, most track students after 
4 years of elementary school. Some states have longer lasting elementary schools; others 
provide a phase of orientation in 5th and 6th grade before tracking (see, also, Chap. 13, 
this volume). Future policy changes may affect this transition with regard to timing and 
other regulations.

Evidence is inconclusive on whether this relatively early tracking contributes to the 
comparatively high level of educational inequality in Germany in terms of competencies, 
attended tracks, and attained certificates (Baumert et al. 2009; Hanushek and Wößmann 
2006; Pfeffer 2008). However, it is well known that teachers contribute to this inequality. 
Teachers, who are legally constrained to recommend a particular track, show some bias in 
favor of students from families with an upper middle-class background. Whether they also 
discriminate against children from particular ethnic groups is not yet clear (Kristen 2006). 
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There is also no clear evidence on the causes and mechanisms leading to these—poten-
tially biased—recommendations. It would seem worth considering different explanations 
for these biases (Aigner and Cain 1977; Becker 1971; Holzer and Ludwig 2003; Pohlmann 
2009).

Even more strongly than teachers’ recommendations however, parents’ decisions 
are also biased along the lines of social class. Evidence for single states and for Ger-
many as a whole suggests that secondary effects of stratification are responsible for a 
considerable part of the overall level of inequality of educational opportunity (Maaz and 
Nagy 2009). Theories that explicitly model education decisions by taking into account 
different actual and perceived factors have been applied to this first transition (Stocké 
2007). Evidence is needed on how secondary effects vary by educational regulations and 
between natives and different groups of migrants.

12.3  Theoretical Perspectives and Measures in Stages 2 and 3

As in all the other stages as well, six major dimensions (see Chap. 1) are considered in 
Stages 2 and 3. In addition, stage-specific constructs are included. The respondents are 
children and their parents along with teachers and principals of Kindergartens and ele-
mentary schools.

The preschool and school years are a period of intense development of competen-
cies (Dimension 1). Moreover, the educational impact in this period is major. Describing 
and explaining the competence development of children throughout their Kindergarten 
attendance and first school years as well as their promotion in family and Kindergarten/
elementary school is a major task for NEPS. Therefore, NEPS includes a broad concep-
tion of indicators of (a) domain-general cognitive capacities (nonverbal reasoning, per-
ceptual speed), (b) domain-specific competencies (mathematical and scientific literacy; 
see Schöps 2013), phonological awareness (see Berendes and Weinert 2016), receptive 
grammar (see Lorenz et al. 2017), vocabulary and reading literacy (Rohm et al. 2017), 
and (c) metacompetencies (e.g., metacognition, information and communication technol-
ogies [ICT] literacy, see Chap. 4, this volume).

NEPS takes formal, nonformal/informal, and familial learning environments as well as 
their interplay into consideration (Dimension 2). Central for Stages 2 and 3 are the learn-
ing environments at Kindergarten and elementary school. Aspects of Kindergarten quality 
are being captured with the questionnaires for educators (see Bäumer and Roßbach 2016). 
The connectivity of educational processes in Kindergarten and elementary school is par-
ticularly decisive (cf., Roßbach 2006). Patterns of cumulative experiences in this phase of 
education are being analyzed by measuring aspects of learning environments annually. In 
addition, the history of extrafamilial care and education up to age 4 is being assessed ret-
rospectively through interviews with parents. Special attention can be given to the transi-
tions—first, from Kindergarten to elementary school and second, from elementary school 
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to lower secondary school. The home learning environment is being assessed through dif-
ferent nonformal/informal learning opportunities in children’s everyday lives (e.g., musi-
cal and sports activities). Of special interest are home-learning activities, the educational 
orientations and aspirations of parents, their formation during the early stage of the educa-
tional career of their children, and their dependencies on family background (see Chap. 5, 
this volume).

To gain more information on the importance of primary and secondary effects in edu-
cational decisions and to test competing theories on the causes of social-class-specific 
educational decisions (Dimension 3) and careers, Stage 3 focuses on secondary school 
choice. Besides the child’s competencies, school decisions might be influenced by social-
class-specific values, and cost-benefit analyses along with parents’ aspirations, knowl-
edge about the education system, or educational orientations (see Chap. 6, this volume).

Children with a migration background (Dimension 4) are, on average, less successful 
in the German education system (see Bonsen et al. 2008). They enter Kindergarten at 
higher ages, more often show a delayed school entry, repeat classes more often in ele-
mentary school, and have lower transition rates to the more demanding school tracks. 
However, large variation exists between different ethnic groups (see Chap. 7, this vol-
ume). Therefore, children from migrant families are followed particularly closely. The 
data are useful for testing whether ethnic differences in educational processes are merely 
social-class-specific inequalities or whether there are migration-specific influences such 
as generation status, cultural consumption, and orientations. Of special interest is the 
role of parents‘ and child’s non-German language skills for child’s competence develop-
ment in different domains. Beside parents’ self-report on language skills, students with 
a non-German language background (restricted to Russian and Turkish) are tested for 
their competencies in this language. The longitudinal observation of these groups from 
an early starting point should lead to a better understanding of the causes of the noted 
educational disadvantages. Furthermore, potential compensatory effects of measures of 
Kindergarten and elementary school can be deduced.

It seems essential to capture returns to education (Dimension 5). Following a broader 
conception of returns by viewing health, educational level, and subjective well-being as 
outcomes, these returns to education can be monitored simultaneously as the children 
progress through Kindergarten and school. The data allow analyses of both the degree 
to which and the mechanisms by which Kindergartens, schools, parents, and peers influ-
ence the health status and health-related behaviors of children. At the same time, it is 
important to analyze the reciprocal impact.

Furthermore, a child’s personality and behavior are taken into account (Dimension 6). 
Brief indicators of presumably rather stable dimensions of the child’s personality along 
with indicators of motivation, self-concept, and interests as well as social behavior are 
being captured by questionnaires (see Chap. 9, this volume). Due to the age of the target 
persons, these assessments have to rely mostly on reports from parents or teaching staff.
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Although the measures of these dimensions cover a wide range of educationally rel-
evant factors, additional stage-specific measures are needed to capture the most impor-
tant predictors of educational processes, learning, and early literacy. For example, some 
stage-specific tests are additionally employed in Kindergarten. Given that language is a 
key competence for an educational career and academic success (see Holler 2007), a spe-
cial focus in Kindergarten is on language and phonological processing. Thus, additional 
indicators of grammar, phonological awareness, and working memory are assessed. Fur-
ther information on language performance, language development, and language support 
of the target child are provided by parents and teachers in Kindergarten and elementary 
schools. Moreover, questions about language support programs and the qualification of 
the Kindergarten staff to deliver these programs are implemented in the questionnaire. 
Besides language, metacompetencies such as self-regulation are predictive for academic 
performance and achievement and have to be assessed in a stage-specific fashion. In 
Kindergarten and at the end of elementary school, we assess self-regulation via delay of 
gratification tasks.

12.4  Respondents and Instruments

As mentioned above, nearly all children in Germany attend Kindergarten. Thus, the sec-
ond cohort of NEPS started with Kindergarten children aged about 5 years (Stage 2) who 
were followed into elementary school (Stage 3) and even further (Stage 4).

Cohort 2 started in winter 2010/11 throughout Germany. The target persons were chil-
dren who would normally enroll in elementary school 2 years later. Because Germany 
has age-mixed Kindergarten groups, the number of eligible target children in a group 
was only a subset of the total group. The actual sample size for the first wave was almost 
3,000 children with their parents from nearly 280 Kindergartens plus data from princi-
pals and their Kindergarten teachers. As the majority of respondents entered elementary 
school, the sample was expanded in Grade 1 in two ways: For some kindergarten chil-
dren, all classmates, their parents, and their schools were asked to take part. In addition, 
a nationwide refreshment sample of 1st graders was recruited leading to a large sample 
boost with about 6,700 students tested in 1st grade. For more information on the sam-
pling design and sampling model, see Chap. 3 in this volume or Aßmann et al. (2013).

Children were tested individually in Kindergarten; later on in elementary school, they 
were tested in groups. In higher elementary school grades, short student questionnaires 
were administered as well. At the same time, one parent was interviewed by telephone 
(computer assisted telephone interview, CATI). Kindergarten children entering a school 
not taking part in the NEPS study form a special group. They were tested again at the 
end of elementary school, whereas their parents were asked for an interview every year. 
Because NEPS is interested in institutional effects on education processes, teachers and 
principals in Kindergarten and school were asked to fill out self-administered question-
naires at the same time as the children were being tested in these institutions. In addition, 
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there was a brief questionnaire asking teachers to give some crucial information on each 
participating child. One year before the current wave of the main cohort was surveyed, 
the procedures and instruments were tested in a pilot study with small case numbers. 
Parallel or prior to the pilot study, cognitive interviews with experts and qualitative as 
well as small quantitative pretests in the field were conducted to ensure the high quality 
of instruments.

12.5  Concluding Remarks and Outlook

The data collected in Stages 2 and 3 provide a solid base for conducting theory-driven 
education research. Because of the panel design, modern techniques of modeling lon-
gitudinal data can be used. Major topics are (a) the development of competencies and 
educational careers in Kindergarten and elementary school age; (b) Kindergarten, 
elementary school, and family as learning environments; (c) the transition from Kin-
dergarten to elementary school and from elementary to secondary school and the accom-
panying decisions on education; (d) the extent and the significance of social and ethnic 
disparities in children’s early competencies and achievements; and (e) early returns to 
education. In particular, NEPS data are delivering new findings on the net effects of fam-
ily characteristics, Kindergarten, and elementary school on the development of compe-
tencies over time.

When it comes to learning environments, researchers have the opportunity to gain a 
detailed picture of what institutional and familial learning environments look like in Ger-
many. It is possible to examine the impact of learning environments at home, in Kinder-
garten, and in elementary school on various educational outcomes, and how these relate 
to questions of inequality of educational opportunity (IEO). What characteristics of 
home environments and parents’ activities are the most important mediators of early pri-
mary effects of stratification (Boudon 1974)? This also targets the question whether and 
to what extent different forms of cultural capital can be seen as causal factors influencing 
educational outcomes. Alongside social class differences, it is now possible to investigate 
the importance of characteristics of different learning environments for gender and eth-
nic differences in achievement.

Educational decisions, also known as secondary effects of stratification (Boudon 
1974), are of great importance in the German education system (Maaz and Nagy 2009). 
One of the most important transitions in the German education systems takes place at the 
end of elementary school when children are normally 9 to 10 years old. By exploiting 
NEPS data, researchers are gaining a deeper understanding of why parents in Germany 
pick a particular secondary school and how this relates to social class or ethnic group.

Regarding ethnic inequality, the data are useful for describing and analyzing dispari-
ties during elementary school. The effect of educational participation, ethnic capital, and 
orientations on the development of competencies and on parents’ school decisions can be 
analyzed. In addition, with respect to students with a non-German language background, 
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it is possible to analyze the influence of students’ competencies in this language (at least 
in Russian and Turkish) as well as of language use at home and special language pro-
grams on the competence acquisition of children with a migration background.
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Abstract
This chapter introduces the scope and research program of Stage 4 of the German 
National Educational Panel Study (NEPS). Stage 4 follows the target persons through 
secondary education up to their transitions to higher secondary education, vocational 
education and training, or direct entry into the labor market. From a life-course per-
spective, this stage allows us to monitor individuals’ educational trajectories in lower 
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secondary education as results of a dynamic interdependence of educational deci-
sion-making, different learning environments, and competence development while 
also paying attention to the educational careers of migrants and returns to education. 
Following a general introduction, this chapter gives an overview of the general survey 
program of Stage 4 regarding the tests and questionnaires administered to students as 
well as the questionnaires and interviews administered to their teachers, principals, 
and parents. It then goes on to outline the specific research focus of Stage 4 on the 
interrelated development of reading and orthography as well as on the cognitions, atti-
tudes, and behaviors related to these two competencies. With regard to orthography, 
stage-specific tests are applied to assess the students’ competency trajectories in this 
crucial domain. With regard to reading, Stage 4 focuses on the development of stu-
dents’ reading engagement. A third key aspect of the stage-specific research introdu-
ced in this chapter is the quality of instruction.

Keywords
Panel study · Orthography · Quality of instruction · Reading engagement  
Secondary education

13.1  Introduction: Design of Stage 4 with Starting Cohorts 3 
(Grade 5) and 4 (Grade 9)

Theoretically, the National Educational Panel Study (NEPS) takes a life-course perspec-
tive (see Chap. 2, this volume). This orientation has prompted a decisive shift in how 
educational researchers usually approach matters of schooling, skills, competence, and 
attainment, because it redirects attention toward the process of education and compe-
tence development while linking the changing social structure to the unfolding of human 
lives (see also Blossfeld et al. 2009).

Stage 4 follows the target persons through the course of secondary school up to their 
transitions to higher secondary education, vocational education and training, or direct 
entry into the labor market. In most German federal states, students enter secondary edu-
cation after Grade 4. They choose between different tracks or types of school, mainly 
between the school types of Hauptschule, Realschule, Schule mit mehreren Bildungs-
gängen, Gesamtschule, and Gymnasium. Throughout lower secondary education, stu-
dents can move upward or downward between school tracks, mainly depending on their 
school performance. The “downward mobility” of students from the academically orien-
ted school type to the lower or middle secondary school and the comprehensive school 
type is, however, much more frequent than the “upward mobility” (Baumert et al. 2003). 
Lower secondary education ends with Grade 9 or 10. Depending on their achievement, 
students may enter upper secondary school (gymnasiale Oberstufe), which is located 
essentially in two school types, namely Gymnasium and Gesamtschule. Alternatively, 
they enter the vocational track or the labor market. NEPS Stage 5 focuses on those who 
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change into higher secondary school and NEPS Stage 6 is concerned with those who 
leave institutionalized schooling in the academic school system (see Chaps. 14 and 
15, this volume). To cover these transitions in detail, NEPS contains not only a start-
ing cohort in Grade 5, but also one in Grade 9. Generally, students in both cohorts are 
being surveyed annually. However, in Grade 9, they are surveyed twice (Fall and Spring) 
because students have to decide whether to stay in school or start a vocational education 
and training.

To ensure a consistent measurement of the development of competencies as well as a 
consistent survey program over the life course, NEPS has anchored a number of research 
perspectives within a general survey program represented by the five NEPS pillars (see 
Chap. 1, this volume, as well as—transferred to Stage 4—Sect. 13.2). For students in 
lower secondary education, this general survey program is aligned within the survey pro-
gram of NEPS Stage 4. One research perspective, for instance, is school choice and how 
this relates to the competence development of students during the course of this stage of 
their educational careers. It is of great interest to study, for example, why and how stu-
dents change school tracks in lower secondary education and what causes the downward 
mobility that is so characteristic for the German education system.

In addition to the life-course perspective of the five pillars, it is especially important 
to consider the special features of each educational stage. Therefore, the eight stages in 
NEPS ensure a stage-specific view on the research perspectives of the five pillars and 
add stage-specific research questions. In Stage 4, this is a test in orthography and the 
focus on the development of the students’ reading engagement. A third key aspect of 
Stage 4 is the quality of instruction (see, in detail, Sect. 13.3.4).

The first point of measurement in NEPS Stage 4 was in late autumn of 2010 for both 
starting cohorts. The 5th-grade sample consists of about 6,800 students in Germany; the 
9th-grade sample, 13,500 (see, for further information on the sampling strategy, Chap. 3, 
this volume). Each wave of the panel study was preceded by a pilot study conducted in 
the previous year in order to test the procedures and the instruments as a whole. Because 
in some states (Berlin and Brandenburg), elementary education lasts until after Grade 6 
and the transition from elementary to secondary education takes place later than in every 
other state, a refreshment in Grade 7 was conducted in order to take better account of 
students from these states and counter attrition. Students from Berlin and Brandenburg 
left the schools sampled by NEPS. The paths of these students are being followed with 
individual retracking (Sixt et al. 2016). This also applies to students in general who left 
the school in which they were sampled.

Longitudinal research designs make it possible to address a large variety of questi-
ons and to draw causal inferences (Blossfeld et al. 2009; Bos and Gröhlich 2009; Goy 
et al. 2010). In Germany, however, large-scale longitudinal studies in lower secondary 
school are scarce. The recent regional longitudinal study KESS (Kompetenzen und 
Einstellungen von Schülerinnen und Schülern), for example, provides insights into 
the functioning of secondary schools in Hamburg (Bos et al. 2009, 2010a), and PARS 
(Panel Study at the Research School ‘Education and Capabilities’) sets out to provide 
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evidence in North Rhine-Westphalia. Further regional studies have been conducted (e.g., 
BiKs—Bildungsprozesse, Kompetenzentwicklung und Selektionsentscheidungen im Vor-
schul- und Schulalter, BERLIN-study—Bildungsentscheidungen und Bildungsverläufe 
vor dem Hintergrund struktureller Veränderungen im Berliner Sekundarschulwesen), but 
NEPS was the first national longitudinal study of student achievement with more than 
two observations. In this respect, it provides a unique data source.

13.2  Main Questions and General Survey Program of Stage  
4—Starting Cohorts 3 and 4

To allow for a global view on the context and conditions that influence the development 
of competencies and educational careers, information is collected from the students 
themselves, their parents, their teachers, and the principals of the schools they are atten-
ding. In each wave, students are tested in a number of domains and complete a paper-
and-pencil questionnaire. Furthermore, computer-assisted telephone interviews (CATI) 
are conducted with one parent of each target person to gain more information on the 
home context of the students. Additionally, class teachers, German teachers, mathematics 
teachers, and school principals are asked to provide information on the classroom and 
school context of the students in paper-and-pencil questionnaires.

13.2.1  Test Domains and Contents of the Student Questionnaires

One focus of NEPS is the measurement of competencies over the life course. Pillar 1 
assesses domain-general and domain-specific cognitive competencies (German language, 
mathematical, and natural science competencies), meta-competencies, and social com-
petencies (see Chap. 4, this volume) in both starting cohorts of Stage 4. Especially in 
school, the measurement of the endowment and development of these competencies is 
central, because they correlate directly with productivity and educational outcomes in 
school. These domains are supplemented by stage-specific measurement of orthographic 
competence in Starting Cohort Grade 5 (see Sect. 13.3.2). In the student questionnaires, 
information is collected on the students themselves. Important pieces of information are 
background characteristics such as sociodemographic basics, social origin (see Chap. 6, 
this volume), and migration background. Pillar 4 inquires more deeply into the migration 
history and background with questions about the three past generations. Beyond that, 
students with a native language other than German are asked specific questions to find 
out how they assess their knowledge and competencies in their first and second language 
and which languages they use in different situations (see Chap. 7, this volume).

In Stage 4, NEPS Pillar 2 focuses on information about formal and nonformal/infor-
mal learning environments (see Chap. 5, this volume). Concerning the formal learning 
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environment, the main focus is on schooling (see also Sects. 13.2.3 and 13.2.4). In con-
trast, the assessment of nonformal/informal learning environments includes the family 
and activities in the students’ leisure time. Because nonformal/informal and formal lear-
ning environments depend very strongly on age, students in 5th grade are asked about, 
for example, additional courses in school; and students in 9th grade, about their parti-
cipation in associations or their work experience. The information on home learning 
environments for students in Grade 5 includes, for example, homework support and the 
transfer from elementary to secondary education (except in federal states with 6 years 
of elementary school). The survey program also asks students about their perceptions of 
these changes.

NEPS Pillar 3 concentrates on the prospective measurement of factors explaining edu-
cational decisions and social inequality in lower secondary education (see Chap. 6, this 
volume). One focus is on the transmission of cultural capital from parents to students. 
Therefore, information on cultural activities as well as on reading behavior is collec-
ted (for students and parents, see Sect. 13.2.2). In addition to the background of social 
inequality, Pillar 3 is also interested in the students’ social capital, for example, what 
their parents, friends, and others expect them to achieve educationally. Factors of spe-
cial interest are those that lead to educational decisions in the tradition of rational choice 
theory. Hence, students are asked, for example, whether they think that they can attain 
different educational degrees and what kind of benefits and costs they associate with dif-
ferent educational degrees.

Above and beyond migration background and language use, Pillar 4 (see Chap. 7, 
this volume) is interested in the integration and assimilation of students with a migration 
background not only in school but also in social life. Questions include, for example, 
in cooperation with Pillar 3, the proportion of migrants in social networks and cultural 
habits. Furthermore, Pillar 4 asks migrant students about their traditions, norms, and 
identity.

Items about satisfaction, subjective well-being, and health behavior are collected as 
nonmonetary returns by Pillar 5 (see Chap. 8, this volume). Students are asked about 
their height and weight as basic information as well as information on, for instance, their 
eating habits. In Grade 9, when the students are slightly older, there are also questions on 
fertility and family formation as well as on social and political participation.

Further questions in Grades 5 and 9 address personality traits, including the Big Five, 
self-concept, and self-esteem, as well as general and topic-related interests. The former 
psychological concepts are becoming more and more important in analyzing competence 
development and educational attainment in school (see Chap. 9, this volume).

As already mentioned, in addition to the life-course perspective of the pillars, it is 
important to consider the stage-specific situations in the life course of the students in 5th 
and 9th grades. Hence, NEPS Stage 4 focuses on specific processes. In Grade 5, there 
is a stage-specific test in orthography and a focus on reading engagement and quality of 
instruction. In contrast, for 9th grade, it is the transition into higher secondary education, 
vocational education and training, or the labor market that is of special interest. To gain 
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a better understanding of the circumstances of this transition, Stage 6 is asking students 
about their job-seeking strategies, career aspirations, and orientations.

13.2.2  Contents of the Interviews with Parents

The computer-assisted telephone interview (CATI) with one parent of the target person is 
a crucial way to gain more and valid information about the family context and include a 
multiinformant perspective in some aspects. In general, the interview is conducted with 
the parent responsible for school concerns.

The main aim is to collect basic information about the students’ context in both 
cohorts: for instance, sociodemographics, household context, migration background, the 
language use and proficiency of both students and parents, as well as their social back-
ground (education and occupation of both parents; see Chaps. 6 and 7, this volume). In 
view of the life-course perspective of NEPS, the collection of data on the school history 
of the students is also particularly vital. Therefore, information is gathered about each 
stage of schooling the student attends, beginning with their first ever day at school.

Moreover, additional and also more valid information from a partly multiinformant 
perspective is collected on the basis of the research program of the pillars. Pillar 2 is 
again concerned with learning environments and their quality, for example, the amount 
and content of private tuition a student receives. Pillar 3 supplements the students’ edu-
cational decisions by information on the parental considerations as well as their social 
and cultural capital. For this purpose, Pillar 3, in cooperation with Pillar 4, applies the 
“Position Generator” (Lin et al. 2001) to gain information on the network of the target 
person’s family. NEPS pillar 4 surveys not only the assimilation and integration of the 
students themselves but also of their parents, for instance the frequency of visits to the 
country of origin. Furthermore, in addition to measuring the household’s income and 
wealth, Pillar 5 concentrates on questions about the health of the students. Beyond that, 
there are also questions addressing concepts such as the assessment of social compe-
tencies of the students by their parents (see Chap. 9, this volume). Again, in order to 
focus on the specific situation in life, parents of 5th-grade students are asked more about 
schooling (Stage 4), whereas parents of 9th-grade students give more information about 
their support at this important transition point (Stage 6).

13.2.3  Contents of the Teacher Questionnaires

Four different types of questionnaire for teachers are used to obtain information in diffe-
rent areas and from different perspectives: (a) the general questionnaire for all teachers, 
(b) the class teacher questionnaire, (c) the German teacher questionnaire, and (d) the 
mathematics teacher questionnaire. If the class teachers are also the German or mathe-
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matics teachers, they are asked to complete both the general questionnaire and their spe-
cific questionnaire.

The general questionnaire for all teachers covers typically relevant information. It 
contains basic sociodemographic data (Pillar 3), data on the history of migration and 
native language (Pillar 4), as well as data on their professional biography (developed by 
Pillar 5). Furthermore, Pillar 2 inquires into completed and planned educational training 
and collects information on pedagogical ideals and concepts.

The questionnaires for the 5th- and 9th-grade class teachers are almost identical. 
However, because the upcoming transition in Grade 9 is such an important change, 
9th-grade teachers are asked additional questions on how they prepare their students for 
the transition to the vocational track (developed by Stage 6). Moreover, both questionnai-
res collect information on classroom equipment as well as on the gender-specific (Pillar 
2), social (Pillar 3), and ethnic composition of the class (Pillar 4).

The survey of German teachers is an important source of information for the specific 
research focus of Stage 4. Items tap the quality of teaching German—specifically with 
regard to teaching orthography and instruction to promote reading engagement.

13.2.4  Contents of the Questionnaires for Principals

Whereas class teachers are asked to provide information on the composition of the class 
and room equipment, principals are asked to provide such information on the entire 
school. Furthermore, information on the competition of the school with other schools in 
the regional context (Pillar 5) is requested. Support programs for students with a history of 
migration as well as for students facing career entry are surveyed by Pillar 4 and Stage 6.

13.3  Stage-Specific Research Questions: Theoretical 
Foundations and Modes of Assessment

13.3.1  Research Focus of Stage 4

The specific research focus of Stage 4 is on the interrelated development of reading and 
orthography competencies over the course of lower secondary education and the tran-
sition to upper secondary education. These competencies are vitally important at this 
stage of the educational career, because they are the foundation for learning and com-
municating in all school subjects. The general theoretical perspective from which we 
regard reading and writing and their development is the concept of literacy. This concept 
emphasizes the development and the functional-pragmatic contextualization of specific 
competence domains in terms of different environments in which they are acquired (e.g., 
UNESCO 2004). In line with this characterization, Stage 4 focuses on the development 
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of literacy in reading and writing—competencies that enable individuals to understand 
and communicate ideas so that they can participate successfully in a literate society.

Reading competency is assessed within NEPS in the framework of Pillar 1 (see Chap. 
4, this volume). Next to reading, competence in orthography also influences the students’ 
educational careers decisively (Schneider et al. 2008). Linguistic findings on graphema-
tics have changed the view on orthography and orthography instruction in recent years 
(Eisenberg 1995; Eisenberg and Fuhrhop 2007). These have shown that the aspect of 
norm fulfillment ceases to be of primary importance. In turn, the relation of orthography 
to other linguistic competencies is outlined. Learning orthography promotes linguistic 
awareness as well as reading competence and text competence (Blatt 2010; Hinney 1997; 
Schneider et al. 2008). In light of these studies, Stage 4 of NEPS is using graphemati-
cally based tests to perform longitudinal assessments of orthographic competence as a 
stage-specific domain.

In accordance with the concept of literacy applied in many large-scale assessments of 
educational achievement, we regard reading and writing literacy as including not only 
the students’ competencies in terms of achievement, but also their domain-related stra-
tegy knowledge, self-perceptions, motivations, and behaviors (see Chap. 9, this volume). 
In addition, we assess the quality of instruction as an aspect of schooling—the central 
formal learning environment during this stage of the educational career—and its impact 
on the domains of reading and orthography (see Chap. 5, this volume).

As a theoretical framework to relate the competencies to domain-specific cognitive, 
affective, and behavioral attributes of the target persons, we refer to an extended expec-
tancy-value model (Eccles 1983, 1994). This model can also be regarded as a point of 
reference for more specific analyses of students’ reading engagement (Guthrie and Wig-
field 2000) that focus on the interrelatedness of different aspects of reading distinguished 
by the extended expectancy-value model. With school being the formal learning environ-
ment of specific relevance for acquiring reading and writing literacy and engagement, 
we further look specifically at the quality of instruction as part of the formal learning 
environment (see Sect. 13.3.4).

From the perspective of studying the development of reading and orthography com-
petencies, we regard a number of student-level variables that determine and mediate this 
development: domain-related strategies, self-concept, motivation, and behavior as well 
as social interactions with fellow students, family, and peers. Such constructs and other 
personal traits are also considered in the general assessment framework of NEPS (see for 
further information, Chap. 9, this volume). In Stage 4, these surveys are being expanded 
to investigate the more domain-specific variables in depth.

Numerous studies confirm that these variables correlate significantly with or are even 
predictors of achievement in both domains (see, for overviews on the domain of reading, 
Artelt et al. 2007; Möller and Schiefele 2004). Motivational predictors are of special 
relevance for educational research, because these constructs correlate substantially with 
reading achievement scores and are easier to promote through pedagogical intervention 
programs than, for example, the students’ basic cognitive abilities or word decoding 



23913 Transition and Development from Lower Secondary …

abilities (ibid.). One long-standing model for systematizing such predictors of achieve-
ment is provided by motivation theory. The expectancy-value model proposes that the 
individuals’ choice of achievement tasks, their persistence on these tasks, their vigor 
in carrying them out, and their performance on them can be explained by their beliefs 
about how well they will do on the respective activity chosen, and the extent to which 
they value such activity (Atkinson 1957; Eccles 1983; Wigfield et al. 2009). Möller and 
Schiefele (2004) adapted Eccles’ (1994) extended expectancy-value model to outline 
motivational determinants of reading achievement. As a theoretical framework, such an 
extended expectancy-value model offers an adequate foundation for analyzing achieve-
ment predictors in our target domains of reading and, similarly, orthography.

A model that allows us to combine the different student-level variables with the com-
ponents of formal learning environments is the comprehensive model of educational 
effectiveness proposed by Creemers and Kyriakides (2008; see Fig. 13.1). The model 
does not capture the great diversity of formal and informal/nonformal learning environ-
ments described in Chap. 5 in this volume, but targets the most important formal lear-
ning environment of Stage 4, namely, instruction in schools. It distinguishes between 
student, classroom, and school levels and is finally output-oriented because the variables 
considered at the different levels are assumed to result in students’ achievement. In order 
to combine the expectancy-value model with classroom and school variables, which 
are important for the development of students’ literacy in lower secondary school, we 
apply this model to our assessments in Stage 4. As stated above, the expectancy-value 
model considers the learning process as a function of students’ beliefs about how well 
they will perform on a specific task and how they value such an activity. Consequently, 
the model highlights the student level. Nonetheless, institutional settings also influence 
students’ opportunities to learn and the amount of time spent learning, so that they also 
have an impact on the students’ learning processes. Because NEPS focuses on following 
individual educational careers, the mechanisms between school and classroom variables 
are not the primary research interest. We focus on the impact of student and classroom 
variables on students’ literacy (Fig. 13.1).

13.3.2  Test Instrument to Assess Orthographic Competence

Empirical results from cross-sectional studies at the end of elementary school show that 
4th-grade students still have problems with German orthography (Böhme and Breme-
rich-Vos 2009; Löffler and Meyer-Schepers 2005; Stanat et al. 2017). A NEPS study 
gives insight into the competence structure of successful and less successful fourth 
graders (Blatt et al. 2016b).

According to the national assessment studies conducted by the Institute for Educational 
Quality Improvement (IQB) to monitor student achievement in the German Federal States 
in relation to the national educational standards, the mean orthographic competencies in 
Grade 4 were even lower in 2016 than in 2011 (Stanat et al. 2017). Orthographic problems 
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seem to persist throughout secondary school and sometimes even intensify (summarized 
description: Prosch 2016, pp. 34–46). Results of orthographic studies in secondary school 
generally show only the mean values and therefore cannot reveal the orthographic prob-
lems of students specifically. There is a particular need for a theory-based framework of 
orthography as the basic concept for test construction.

Therefore, filling this gap in research is of vital importance, especially because in 
recent years, not only has there been a change in the educational view on orthography, 
but orthography has also become a focus of linguistic research. More recent linguistic 
results from the field of graphematics have pointed out that written language needs to be 
regarded as an autonomous system that has to be investigated independently before being 
related to spoken language (Eisenberg 1995; Eisenberg and Fuhrhop 2007). Previously, 
orthography was seen as dependent on spoken language and hence classified as unsys-

Quality/ educational
Quality/ organisational 
Time 
Opportunity

Quality of instruction: 
- curriculum
- grouping
- procedures
- teacher

behavior

Time on learning
Opportunity to learn

Time on task
Opportunities used

Motivation

Aptitudes
Social background

Student 
achievement

School level

Classroom
level

Student level

Fig. 13.1  The comprehensive model of educational effectiveness (cf. Creemers and Kyriakides 
2008, p. 39)
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tematic. In contrast, graphemic results stress the regularity of the core area of German 
orthography that determines 90% of native writing. Hinney (1997) emphasizes that the 
field of didactics needs to consider these findings and redefine orthographic concepts by 
focusing on regularities first before concentrating on irregular spellings. This will ena-
ble students to not only master but also gain an insight into the German orthographic 
system (Eisenberg 1995). Recent studies have shown that a teaching concept based on 
graphemic findings is successful for both fast and slow learners (Hein 2015). This cle-
arly demonstrates how linguistic results have a strong impact on the fields of educational 
research and didactics. Therefore, the results can be used to develop a theory-based fra-
mework for test construction. Table 13.1 gives details on the five principles or dimensi-
ons according to the graphematics-based construct of orthography.

Construct validity has been investigated in several studies (Blatt et al. 2015, 2016a; 
Jarsinski 2014). Overall, dimensions correlate highly, although a multidimensional IRT 
model reveals a better model fit than a unidimensional model.

Statistical model comparisons show that the structure of competence changes during 
secondary school (Jarsinski 2014). Whereas in Grade 5, a five-dimensional model accor-
ding to the five dimensions of the theoretical framework fits best, in Grades 7 and 9, 
the two principles of the core area merge to one dimension and the syntactic principle 
differentiates into two dimensions, a basic and an extended one. This is accompanied by 
learning progress and new contents.

After outlining the framework and the structure of orthography competence used for 
the NEPS orthography tests, we shall now present the tests in more detail. The tests were 
developed in developmental or pilot studies conducted in Grades 5, 6, 7, 8, and 9. The 
tests combine a cloze test and full sentences and have to be mastered in 25 min. Words 
are collected as whole words as well as being broken down into structural units according 

Table 13.1  Overview of orthographic principles and respective skills

Principles of orthography Skills

Phonographic and syllabic principle (core area) Understanding the corresponding syllabic struc-
ture of written and spoken words

Morphological principle (core area) Understanding the structure of words in inflec-
ted and derived forms (morphological stability)
Understanding inflectional morphemes

Peripheral area Identifying exceptions in spelling
Knowing the correct spelling of foreign words

Word formation principle Knowing parts of speech and derivational mor-
phemes (i.e., for compounding)

Syntactic principle Knowing and using syntactic structures for 
capitalization
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to the five principles of the framework (see Table 13.1). Table 13.2 shows the contents of 
the main study tests in Grades 5, 7, and 9.

The test content changes in accordance with the guidelines of the federal states for 
school content. Therefore, the number of structural units also changes (Jarsinski 2014). 
Especially the regular core area of orthography decreases, whereas peripheral spellings 
and the syntactic principle are used more frequently by adding foreign words, punctua-
tion, and capitalization. The longitudinal testing is based on an anchor item design (see 
Table 13.3).

In general, more difficult items (solution frequency of about 44% and below) were 
chosen as anchor items in order to meet the demands of the higher grades. Altogether, 
the test words had to provide sufficient information on all subskills to meet the conditi-
ons for an adequate analysis.

The statistic test criteria reliability was surveyed by default (Blatt et al. 2017, p. 13). 
For all grades, the reliability is between 0.94 and 0.96 on the whole-word level and 

Table 13.2  Content of the main study tests in Grades 5, 7, and 9 (Blatt and Prosch 2016, p. 66)

Study Words 
(number of 
gaps and full 
sentences)

Orthographic principles (number of structural units)
Phonogra-
phic and 
syllabic 
principle

Morpho-
logical 
principle

Peripheral 
area

Word 
formation 
principle

Syntactic 
principle

Grade 5 61 (30 gaps/3 
sentences)

53 49 23 71 39

Grade 7 103 (18 
gaps/9 sen-
tences)

61 73 40 103 87

Grade 9 95 (11 gaps/9 
sentences)

54 72 44 105 85

Table 13.3  Content of the main study tests in Grades 5, 7, and 9 (Prosch 2016, p. 66)

Anchor items

Study Number of 
structural 
units

Grade 5 Grade 6 Grade 7 Grade 8 Grade 9

Grade 5 234 100% (234)

Grade 7 364 26.1% (95) 36.8% (134) 37.1% (135)

Grade 9 (Main 
study)

360 18.6% (68) 23.1% (83) 22.2% (80) 19.7% (71) 16.1% 
(58)
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between 0.93 and 0.94 on the structural unit level. With these high values, the tests 
can be assumed to be reliable. Validity was controlled by comparisons with the grade 
in German classes. For example, the correlation between the mean value of the whole 
word and the grade in German classes for the main study was r = .58 in Grade 5 (proof 
of own source). To assure objectivity during the survey, test instructions and test words 
and sentences were standardized by having them recorded by a professional speaker 
and played back during the survey. In addition, the surveys were conducted by trained 
administrators.

Experience has shown that a twofold correction is useful in order to account for 
all student mistakes (Blatt et al. 2011). The data were coded with a tool developed in 
cooperation with the Leibniz Institute for Educational Research and Educational Infor-
mation (DIPF) (Frahm 2013). This software codes the structural units of a word as being 
wrong or right before allocating them to the related subskill. Coding with this tool is 
a lot less time consuming than a manual coding process, and it also proves to be more 
objective. Altogether, data analyses have different foci. They determine the orthogra-
phic competence of the students, examine quality criteria for the test, and analyze the 
relationship between competence and intervening variables such as quality of instruction 
or background variables.

A multidimensional one-parameter IRT model is used to estimate item difficulties and 
students’ abilities. Qualitative analyses of the spelling variations also give further infor-
mation on the students’ insights into the regularities of the orthography system.

This longitudinal survey of orthographic competence in secondary school has already 
delivered new findings and conclusions, especially from doctoral research and further 
studies (Blatt and Prosch 2016; Blatt et al. 2016a, 2015; Frahm 2013; Jarsinski 2014; 
Prosch 2016). The Scientific Use files for Grades 5, 7, and 9 provide data for the scien-
tific community engaging in research on orthography in secondary school (Blatt et al. 
2017).

13.3.3  Reading Engagement

Student engagement in school and learning is a multidimensional construct that can be 
defined generally as participation in and commitment to a set of activities involving com-
binations of affective, cognitive, and behavioral processes (Fredricks et al. 2004; Reschly 
and Christenson 2012). In the domain of reading, engaged students are motivated to read, 
strategic in their approaches to reading, knowledgeable in their construction of meaning 
from text, and socially interactive in collaborative reading practices and exchanges on 
materials read (Guthrie et al. 2012).

The construct of reading engagement is highly relevant for educational research 
and practice as it is associated positively with reading achievement and the engage-
ment dimensions are malleable by instructional practices (Guthrie et al. 2012; Wigfield 
et al. 2008, 2017). In addition, findings from large-scale assessments indicate that high 
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levels of reading engagement may “compensate” for social background disadvantages. 
The National Assessment of Educational Progress in the United States has shown that 
highly engaged readers have higher achievement scores than the less engaged at each 
of the three ages surveyed (9, 13, and 17 years). The same national data indicate that 
highly engaged readers from low-SES families have higher achievement scores than less 
engaged readers from high-SES backgrounds (Campbell et al. 1997; Guthrie et al. 2001). 
A reanalysis of PISA 2000 data shows similar results internationally for the 15-year-
old age group (Kirsch et al. 2002), and a reanalysis with PIRLS 2006 data reveals simi-
lar findings for 4th graders in Germany and Sweden (Goy et al. 2009). In view of the 
German education system, these findings are of considerable relevance, because inter-
national comparisons reveal a non-neglectable relation between students’ socioeconomic 
status and their reading achievement, both at the end of elementary education (e.g., Huß-
mann et al. 2017) and in 15-year-old students (e.g., Ehmke and Jude 2010).

While the complex composition of the engagement construct is considered crucial for 
its power to explain educational success, the developmental and reciprocal dynamics of 
the engagement dimensions and their relations to classroom practices and student achie-
vement as well as background variables pose research challenges (Eccles and Wang 
2012). This emphasizes the need for multifaceted, multilevel, and longitudinal studies 
(ibid; see also Russell et al. 2005).

In Stage 4 of NEPS, we followed the definition of reading engagement proposed by 
Lutz et al. (2006) that distinguishes between four dimensions and adds a social com-
ponent next to the affective, cognitive, and behavioral ones. The authors do this in line 
with earlier work on reading engagement (Guthrie and Wigfield 2000), to emphasize that 
exchange on reading experiences with relevant others in a “community of literacy” is 
an important part of student engagement in reading. Based on this definition, we inclu-
ded a selection of variables on intrinsic reading motivation (distinguishing between rea-
ding for interest and reading for enjoyment) as well as on the reading self-concept in 
the student questionnaires. Items were adapted from Möller and Bonerad’s (2007) Habi-
tual Reading Motivation Questionnaire. These items were complemented with variables 
on the students’ reading strategies (adapted from the Berlin Reading Strategy Inventory; 
McElvany and Richter 2009), on their reading behaviors in terms of time spent reading 
and diversity of materials read (developed jointly by Stage 4 and Pillar 3), as well as on 
their social reading interactions in terms of communicating about materials read (adapted 
from PIRLS; Bos et al. 2010b).

13.3.4  Quality of Instruction

The diversity and quality of learning opportunities over the life course is part of the sur-
vey program of Pillar 2 (see Chap. 5, this volume). The most important formal learning 
environment in Stage 4 is the instruction students receive in schools. At first glance, syn-
theses and meta-analyses of studies on instruction might lead to the conclusion that ins-
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truction is well researched (Fraser et al. 1987; Scheerens and Bosker 1997; Seidel and 
Shavelson 2007; Wang et al. 1993). However, the findings from such reviews often do 
not agree, and the question which teaching variables can be attributed to students’ lite-
racy has yet to be answered satisfactorily in light of the great complexity of instruction. 
In their recent meta-analysis, Seidel and Shavelson (2007) reviewed studies carried out 
during the past decade. Only about 15 German studies were suitable for their analysis 
(i.e., they did not focus on students with learning disabilities and made at least some 
adjustment for students’ preconditions). Consequently, there is a need to investigate inst-
ruction and its effect on students’ literacy in depth (Fig. 13.2).

Although the limitations of cross-sectional designs for drawing causal inferences 
are well known, most studies in the above-mentioned meta-analyses were cross-sectio-
nal. Particularly with respect to instruction, Rowan et al. (2002) have shown that it is 
important to be aware of this issue. Otherwise it is likely that the explanatory power of 
teaching variables remains underestimated or undiscovered (ibid.). In recent theories on 
formal learning, different school settings and teacher behavior in classrooms are rela-
ted to student learning by asking how schools and teachers succeed in fostering students 
to become self-regulated learners (e.g., Boekaerts 1997). Therefore, we employ Bolhuis’ 
(2003) model on the components of lifelong learning to operationalize instruction. Seidel 
and Shavelson (2007) adopted this model and developed it further for their meta-analysis 
(see Seidel and Shavelson 2007, p. 461).
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In contrast to the theoretical models from Scheerens and Bosker’s (1997) previous 
meta-analysis, Bolhuis’ model proves to be more applicable and useful for the analysis. 
It views learning as a self-regulated, lifelong, and multidimensional process. First, lear-
ning is considered to be domain-specific: Therefore, assessments focus on instruction in 
German-language classes and not on all the instruction students receive in different sub-
jects. Furthermore, the model regards the time for learning: In the school context, this 
is the minutes per lesson and the number of lessons per week. The social context (i.e., 
among peers and with the teacher) and the organization of learning are further dimensi-
ons that frame the learning process. The learning process itself is characterized by goal 
setting/orientation, ongoing evaluation and permanent regulation. Teachers set goals, 
encourage their students to either make these goals their own or set their own goals. 
Making use of formative and summative assessments can help teachers to give speci-
fic feedback or support students. Finally, the actual learning process comprises specific 
methods of instruction, didactics, and the social setting (e.g., teacher-centered or stu-
dent-centered instruction). Table 13.4 lists the items administered in Starting Cohorts 3 
and 4. The different dimensions can also be considered as subdimensions from the SSCO 
model (see Chap. 5, this volume) and therefore correspond with the general survey pro-
gram from Pillar 2. Next to the basic dimensions of instruction described above, the 
questionnaires also include specific questions on teachers’ attitudes and teaching beha-
vior with respect to orthography and how they foster students’ reading engagement.

To accommodate the great complexity of the metaconstruct of instruction, both stu-
dents and teachers are being surveyed. Research on instruction has shown clearly that 
different perspectives on instruction do not necessarily agree (e.g., Clausen 2002; Kunter 
and Baumert 2006). Analyses revealed, for instance, specific conceptual structures, with 
teachers elaborating on the use of tasks and methods, and students focusing on their tea-
cher’s support in personal and learning matters. These research insights have been used 
to construct the NEPS questionnaires so that they make use of the specific validity given 
by different groups of raters.

Another crucial issue is the frequency of assessments. Instruction changes, because 
teachers adapt their behavior to the particular class; or classes have different teachers 
from one year to another. Therefore, instruction is surveyed annually. Such a tracking of 
German classes makes it possible to analyze the cumulative effect of instruction on stu-
dents’ literacy.

13.4  Conclusion

One major aim of NEPS is to map individual educational trajectories. This certainly is a 
major challenge. On the one hand, both tests and questionnaires have to be comparable 
throughout the course of the study, whereas, on the other hand, they need to be adequate 
for each target population. This implies the need to establish competence tests in several 
domains as well as to carefully plan contents that are interesting for the target population 
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and their current personal situation as well as informative for researchers who want to 
obtain significant research findings. For Stage 4, only a few studies provided sufficient 
information on tests and constructs for the samples being assessed (see Sect. 13.1). In 
addition, the age and skills of the target population have to be taken into consideration, 
because students should not be overtested. For test development, this means, for exam-
ple, that the tests must be oriented toward school-related content. For orthography, new 
content has to be considered for each school year. Therefore, the underlying framework 
for orthography indicated the need for continuous adjustments.

Table 13.4  Instruments on instructional quality in German language instruction

Note. All instruments listed in this table were administered consistently in Survey Waves 1 to 5 of 
Starting Cohort 3. Further items on instructional quality were administered occasionally, in other 
starting cohorts, or in other subjects

Constructs Items Questionnaire Sources

Time for learning 2 (ed0001h_D, 
ed0001m_D)

German teacher D’Agostino (2000)

Organization of learning 4 (td0032a-d) Student Ditton and Merz (2000), 
Wagner et al. (2009)

Goal setting and orien-
tation

5 (td0033a-e) Student Ryan and Patrick (2001)

Social context—percei-
ved teacher autonomy 
support

3 (td0034a-c) Student Hardre and Reeve (2003)

Social context—promo-
ting interactions

3 (td0035a-c) Student Ryan and Patrick (2001)

Goal setting and orien-
tation

3 (td0036a-c) Student Ditton and Merz (2000), 
Wagner et al. (2009)

Execution of learning—
social interaction

10 (ed0004a-j) German teacher Bos et al. (2005), 
 Wagner et al. (2009)

Execution of learning—
basic processing—cogni-
tive activation

11 (ed0005a-k) German teacher Applebee et al. (2003)

Execution of learning—
basic processing—cogni-
tively challenging tasks

4 (ed0006a-d) German teacher Kunter and Baumert 
(2006)

Evaluation—type 10 (ed0007a-j) German teacher Bos et al. (2005), 
 Wagner et al. (2009)

Evaluation—purposes 40 (ed0108a-ed0408j German teacher Bos et al. (2005), 
 Wagner et al. (2009)

Regulation and moni-
toring

8 (ed0009a-g) German teacher Ditton and Merz (2000)
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Furthermore, because the students are sampled in their institutional contexts (schools 
and classes, see Chap. 3 in this issue) and the German school system offers a variety 
of possibilities to drop out of this context (e.g., upward and downward mobility, grade 
retention, or grade skipping), students who leave their institutional context are rather dif-
ficult to track.

In terms of time management, useful focal points have to be determined each year 
in order to provide all the information needed on secondary school within a limited tes-
ting time. Therefore, Stage 4 needs to collect constructs and items from all NEPS pillars, 
check their suitability for the target population, and then provide a cohesive concept. All 
these steps need to be conducted while bearing in mind the comparability throughout 
all stages and the need for instruments that are attractive for the persons surveyed. Last 
but not least, statistical analyses need to be planned, and the longitudinal survey must be 
designed to gain a maximum insight into the life course of the target population.

All these considerations have to be addressed consistently over time, because the mul-
ticohort-sequence design (see Chap. 3) involves the transition of younger cohorts (e.g., 
Starting Cohort 2, see Chap. 12) into Stage 4.

In summary, the complex study design poses challenges but certainly also offers great 
opportunities for research as outlined in this chapter. With the multiperspective view on 
learning environments in schools as well as the information on nonformal and informal 
ecologies, the surveys conducted in Stage 4 offer an opportunity to gain insight into the 
effects of multiple possible influences on the development of competencies as well as 
on the decision processes of subgroups (e.g., students with a migration background, stu-
dents with low SES) and on the monetary and nonmonetary gains linked to individual 
educational trajectories. The considerable scientific use of the data of Starting Cohorts 3 
and 4 that is beginning to show can be taken as an indicator of the research opportunities 
gained: As of April 2018, there are 158 published documents (including survey papers 
and technical reports) based on the surveys conducted in Stage 4 and Stages 5 and 6 (see 
Chaps. 14 and 15).
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Abstract
In Stage 5 of the German National Educational Panel Study (NEPS), we are focusing 
on upper secondary education in academic school tracks and the subsequent transi-
tions. We give an overview of prior empirical studies of the upper secondary level and 
describe a number of unresolved general research questions that are being focused 
on in Stage 5. These questions mainly address the comparison of traditional and non-
traditional pathways to the Abitur (the general qualification for university entrance), 
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the academic achievement levels of Abitur students (in different school types), social 
disparities (in traditional and nontraditional Gymnasium), and how well achievement 
indicators (school grades, competencies, Abitur certificate) predict students’ further 
development. Although the NEPS research instrument is very broad, these guid-
ing questions are central for its development. In addition to the panel study, Stage 
5 is implementing two supplementary studies to reflect changes due to reforms of 
the Gymnasium and their consequences for the interpretation of NEPS longitudinal 
data. One study focuses on the organizational reform in Thuringia; the other on the 
 reduction in the number of years of schooling for the Abitur (G8 reform) in Baden-
Wuerttemberg. Both studies are described in some detail. The chapter closes with a 
short summary of the valuable contributions of NEPS in Stage 5.
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14.1  Introduction

In Germany, students must acquire specific school-leaving certificates if they are to 
enter postsecondary education at the college/university level (“higher education”). This 
access to higher education has been broadened over the last decades, with several alter-
native routes leading to the necessary certificates. However, the highest and most attrac-
tive school-leaving certificate is still the Abitur that provides access to the greatest range 
of higher education. In fact, the Abitur occupies the central role, and 80% of freshmen 
in Germany possess this qualification (winter semester 2011/12; at universities, this is 
even 96%—Scheller et al. 2013). The majority of young adults acquire their Abitur at the 
upper secondary level of a Gymnasium. Consequently, the main focus of this chapter is 
on this institution.

The organization of the upper secondary academic track education, the curriculum to 
be implemented, and the characteristics of the upper secondary school-leaving certifi-
cate, the Abitur, have always played a major role in scientific, political, and public dis-
cussions about the school system. Because it opens up access to a highly attractive range 
of careers for a selected group of students, the upper secondary academic track educa-
tion and the Abitur have been the subject of several long-standing political and scien-
tific debates (Baumert et al. 2003; Huber 2004; Köller et al. 2004; Trautwein et al. 2007, 
2010a; Trautwein and Neumann 2008). To name but three questions in these debates: 
What role does social background play in predicting who will acquire the Abitur and in 
Abitur students’ decisions for or against attending university? Are the subject- and com-
petency-related standards appropriate (in view of the quality of preuniversity education)? 
How predictive are achievement levels at the Abitur for later success at university and in 
the job market? Before the National Educational Panel Study (NEPS), there had been no 
systematic nationwide empirical monitoring and evaluation of the upper secondary level 
that would give scientifically sound answers to these and other questions.

The German Gymnasium recently underwent two important transformations (see 
Trautwein and Neumann 2008). First, many states have reformed the curriculum and 
organization of upper secondary schooling with the aim of increasing the common 
knowledge basis for all students. The reforms have brought a substantial reduction of 
choice options (e.g., advanced course choices) with the aim of homogenizing the cur-
riculum experienced by all students. Second, in recent years, most German states have 
implemented an 8-year (G8) in place of the 9-year (G9) Gymnasium system. There-
fore, students who do not repeat any years will graduate with Abitur after 12 rather than 
13 years. Such reforms may cause cohort effects in outcomes and students’ educational 
biographies and are thus highly relevant for NEPS. However, it should be mentioned that 
several states have now revoked or eased this reform (see Hübner et al. 2017).

In the present chapter, we give an overview of the work in so-called Stage 5 of NEPS 
and its linkage to the NEPS pillars and the adjacent stages (for the framing concept of 
NEPS see Chap. 1, this volume). We begin in Sect. 14.2 with an overview of empirical 
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studies on the upper secondary level that were already available before NEPS started. 
This shows that there was a clear need for a project such as NEPS. In Sect. 14.3, we then 
describe a number of unresolved general research questions revolving around the upper 
secondary level. Although the research instruments developed for NEPS are very broad, 
these guiding questions translate into elements of their implementation. The major ele-
ments of the research instruments are described in some more detail in Sect. 14.4. Over 
the last couple of years, there have been major changes in academic track education in 
many German states, and Sect. 14.5 describes how these changes and their consequences 
for the interpretation of NEPS data are reflected in the NEPS data collections.

14.2  Systematic Empirical Studies of Upper Secondary 
Education

Before NEPS started, there had been several empirical studies focusing on or includ-
ing upper secondary education in Germany over the last decades, some of which have 
been quite influential in terms of their scientific or policy impact. The description of the 
studies will highlight some of their accomplishments. However, all these studies suffer 
from at least one of three major shortcomings, highlighting the methodological strength 
of NEPS. First, some studies are cross-sectional only—they do not cover the path into 
upper secondary education and the transition to higher education or the job market. Sec-
ond, some large-scale studies focus on only one German state or on a restricted number 
of states. Third, several studies do not include standardized achievement measures. In the 
following, we shall give a short description of some of the studies that have had some 
impact on the discourse about upper secondary education.

Designed as a household panel study, the German Socio-Economic Panel Study 
(SOEP) provides an important database for educational research (Lohmann et al. 2009; 
Lohmann and Witzke 2011; Schupp 2009). Starting in 1984 with a sample at the house-
hold level, each member of the household as well as their offspring should be followed 
for as long as possible (Wagner et al. 2007). For research on educational participation 
and transitions in educational biographies, for instance, such data are highly valuable. 
Unfortunately, the SOEP does not provide standardized achievement measures (since 
2006, however, general cognitive ability is being assessed by standardized tests; see 
Schupp et al. 2008).

The German Life History Study1 (GLHS; Lebensverläufe und gesellschaftlicher 
 Wandel) conducted by Karl Ulrich Mayer, started in 1979 with funding from the German 
Research Foundation (DFG; Deutsche Forschungsgemeinschaft), and has been contin-
ued at the Max Planck Institute of Human Development and Education in Berlin and the 

1Documentation of the different substudies is available under https://www.mpib-berlin.mpg.de/
de/forschung/beendete-bereiche/bildung-arbeit-und-gesellschaftliche-entwicklung/publikationen 
[Retrieved April 3, 2018].

https://www.mpib-berlin.mpg.de/de/forschung/beendete-bereiche/bildung-arbeit-und-gesellschaftliche-entwicklung/publikationen
https://www.mpib-berlin.mpg.de/de/forschung/beendete-bereiche/bildung-arbeit-und-gesellschaftliche-entwicklung/publikationen
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Center for Research on Inequalities and the Life Course (CIQLE) at Yale University. The 
following cohorts were assessed in western Germany (including West Berlin): 1919–1921, 
1929–1931, 1939–1941, 1949–1951, 1954–1956, 1959–1961, 1964, and 1971. The east-
ern German cohorts include 1929–1931, 1939–1941, 1951–1953, 1959–1961, and 1971 
(Hillmert et al. 2004; Solga 1996; Wagner 1996). The major focus of the GHLS is on 
investigating social conditions before, during, and after German reunification, and it pro-
vides retrospective life-course information on, for instance, the family of origin, residential 
history, education, and work life. Because there have been several changes in the German 
educational system since the last birth cohorts of this study left school, more recent data 
are needed. The study also lacks academic achievement measures, and few instruments 
permit examinations of psychological characteristics associated with different educational 
biographies.

With the international comparison based on data from a total of 24 participating coun-
tries, the large-scale, representative Third International Mathematics and Science Study, 
Population III (TIMSS/III; Baumert et al. 2000) has been very influential. Three dif-
ferent competence areas were assessed (although some countries did not participate in 
all areas): mathematics and science literacy (22 countries), advanced mathematics (17 
countries), and physics (18 countries). The international comparison showed that Ger-
man students attained only average results in mathematics and science literacy despite 
their rather high mean age (19.5 years) compared to final school year students from other 
countries. With regard to college-preparatory education—the academic track—German 
students’ mathematics as well as physics achievement lay in the average range of interna-
tional results. TIMSS can be seen as the starting point for increasing interest in the use of 
standardized achievement tests to monitor the effectiveness of a school system. Unfortu-
nately, no longitudinal component was included in this study.

Two longitudinal studies have been conducted in Hamburg (LAU; Aspekte der Ler-
nausgangslage und der Lernentwicklung; see Lehmann et al. 2006; Trautwein et al. 
2007 and KESS; Kompetenzen und Einstellungen von Schülerinnen und Schülern; see 
Scharenberg 2012; Vieluf et al. 2014). These studies were unique in that they tracked 
students from the first year of lower secondary education up to their last year of upper 
secondary education. Using standardized achievement tests in several school subjects, 
they provided unprecedented insights into individual development and the trajectories 
of achievement in different school types. For instance, with regard to the upper second-
ary level, there were large differences between different school types: Students in Gesa-
mtschule, Aufbaugymnasium (a special school type leading to Abitur for students from 
Realschule), and Wirtschaftsgymnasium (upper secondary vocational school of econom-
ics) scored considerably lower on the mathematical literacy and advanced mathematics 
tests compared to students in the traditional Gymnasium and the Technisches Gymna-
sium (Gymnasium with a technical focus). Further, a comparison of Gymnasium students 
from the LAU and KESS cohorts with G9 (LAU) and G8 (KESS) educational tracks 
showed statistically significant differences regarding competencies partly in favor of 
the G8 students, and partly in favor of the G9 students (Ivanov et al. 2016). It should 
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be noted, however, that due to the time lag of 7 years between both cohorts (and other 
organizational reforms besides the G8 reform implemented within this time period), the 
background characteristics of Gymnasium students in both studies were quite different. 
Moreover, both studies collected only a limited set of variables shedding light on char-
acteristics of the students and their families that might help to explain the variability in 
educational biographies. Furthermore, studies were restricted to Hamburg alone.

The longitudinal Learning Processes, Educational Careers, and Psychosocial Devel-
opment in Adolescence and Young Adulthood Study (BIJU; Bildungsverläufe und psy-
chosoziale Entwicklung im Jugendalter) traced students’ development from Grade 7 
up to the transition to either higher or vocational education. Data from students in two 
eastern German states, one western German state, and Berlin (East and West) were 
collected at the start of the unification of the East and West German school systems in 
which the East German school system was largely transformed into the existing West 
German system. BIJU yielded several important findings. For instance, it showed that 
the school achievement of students with identical school-leaving certificates differed 
greatly depending on the state they lived in and the school type attended. Furthermore, 
research based on the BIJU dataset documented how the composition of the learning 
environment has a lasting impact on psychosocial outcomes (e.g., Marsh et al. 2007), 
found a positive impact of attending the academic track on psychometric intelligence 
(Becker et al. 2012), showed the reciprocal association between achievement and self-
related cognitions (e.g., Trautwein et al. 2006a), and documented that gender effects on 
course selections in upper secondary education (biology and mathematics in Grade 12) 
can be explained fully by differences in achievement, self-concept, and intrinsic value 
(see Nagy et al. 2006). However, a central limitation of BIJU is the restriction to only 
four German states.

The multicohort longitudinal Transformation of the Secondary School System and 
Academic Careers Study (TOSCA; Köller et al. 2004; Trautwein et al. 2007) is currently 
one of the largest research projects focusing on the transition to higher education and the 
job market. Several thousand Grade 10 and Abitur students in the state of Baden-Wuert-
temberg participated in school achievement tests and answered a student questionnaire 
focusing on their school biography, their family background, various psychological char-
acteristics, and their plans for the future. The central limitation of the TOSCA dataset is 
its restriction to Baden-Wuerttemberg, a state whose school system and higher education 
system differ in several respects from those of other states.

The Studienberechtigte study (Hochschul-Informations-System; HIS) started in 1976. 
In the 2004/2005 school year, it was supplemented for the first time by an additional 
assessment half a year before students reached their qualification for higher education 
(university of applied sciences, university) (Heine et al. 2005; Heine and Willich 2006). 
The second assessment following the usual practice in the Studienberechtigte study took 
place half a year after students left school. A central aim of the study is to validate the 
prognostic potential of students’ intentions to enroll at a university or a university of 
applied sciences (for results based on the panel in 2015, see Mentges and Renneberg 
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2018). Results based on the panel starting in 2010 (Spangenberg and Quast 2016) 
showed that 70% of the students started or seriously intended to start higher education 
studies at a university or a university of applied sciences; 12% were unsure whether to 
study or not. In a third assessment 4.5 years after leaving school, the percentage of stu-
dents who were enrolled in academic education increased to 80%. The limitations to this 
dataset include the omission of standardized achievement tests.

In summary, each of the existing studies suffers from at least one major limitation 
(cross-sectional nature, omission of standardized achievement tests, limited scope in 
terms of regional outreach). Because of the restricted data situation, many questions of 
major educational and political interest cannot be answered. Consequently, NEPS has the 
potential to provide a more comprehensive as well as a more detailed picture of educa-
tional careers in Germany than the studies mentioned above.

14.3  Key Research Areas

There are many unresolved general research questions revolving around the upper sec-
ondary level and its linkages to other NEPS stages. The empirical work with the NEPS 
dataset has generated many research questions and answers that did not cross the minds 
of those responsible for designing the study right from the outset. Nonetheless, the 
research instrument developed for NEPS is purposefully quite broad and designed to 
accommodate questions that were not evident when the design and the variables were 
determined. Despite this breadth, several key questions guided the development of the 
final instrument. We describe four of these guiding questions in more detail.

14.3.1  Traditional and Nontraditional Pathways to the Abitur

The majority of students still receive their Abitur certificate from traditional Gymnasium 
schools. In recent decades, however, many German states have introduced alternative 
institutional structures that lead to higher education including Gesamtschulen and voca-
tional Gymnasien. These long-lasting developments have led to a rather dyadic second-
ary school system in most German states nowadays, and alternative school types have 
become established as important institutions in which many students can receive Abi-
tur certificates (Maaz et al. 2013; Neumann et al. 2013; Neumann et al. 2017; Tillmann 
2012, 2016). The data collected in NEPS (see the contributions of the pillars and Stage 4, 
Chaps. 4, 5, 6, 7, 8, 9 and 13, this volume) can help to improve our understanding of the 
interplay of different factors predicting these pathways.

With respect to achievement differences (see also Pillar 1, Chap. 4, this volume), the 
small body of existing data seems to imply differences in students’ academic achieve-
ment between traditional and nontraditional Gymnasium (Trautwein et al. 2007). These 
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differences seem to reflect the different school careers of the students on traditional and 
nontraditional pathways to Abitur before Secondary Level II (Köller et al. 1999).

In terms of social disparities (see also Pillar 3, Chap. 6, this volume), it is still unclear 
whether opening up new paths to higher education results in increased or decreased social 
disparities. Based on data from the TOSCA project, Watermann and Maaz (2006) found a 
considerably lower socioeconomic background for vocational versus traditional Gymna-
sium students. This may indicate a positive effect of the nontraditional pathways to higher 
education. In a comparative study with data from 13 countries (including Germany), 
Blossfeld and Shavit (1993) found the effect of social selectivity to be highest at the first 
transition from elementary school, and that it then declined for later transitions (except 
in Switzerland). This result was also confirmed by a (West) German longitudinal study 
( Education, Training, and Occupation: Life Courses of the 1964 and 1971 Birth Cohorts 
in West Germany; Hillmert et al. 2004) drawing on data from the 1964 birth cohort until 
age 40 (Hillmert and Jacob 2010). However, Hillmert and Jacob (2005, 2010) also found 
that the relative advantage of students with a higher educational background increased 
at each stage in their educational careers. Additionally, the study showed the importance 
of a longitudinal perspective on the process of educational attainment: Besides the ideal-
typical sequence of academic track transitions (elementary school—[traditional] Gymna-
sium—Abitur—higher education—attainment of a university degree), there are also many 
alternative pathways (e.g., second chance education, later entry or reentry to university).

There is strong evidence showing that students with a migration background (see 
also Pillar 4, Chap. 7, this volume) are underrepresented in preuniversity tracks (e.g., 
Avenarius et al. 2003). However, this relative disadvantage seems to vary across 
 different states (e.g., Trautwein et al. 2007). Moreover, there may be differences in 
the achievement levels of students with and without a migration background, and 
the decisions regarding further education (e.g., attending university vs. starting an 
apprenticeship) might be associated with migration status.

Gaining adequate answers to research questions concerning traditional and nontradi-
tional pathways to the Abitur requires a complex study design. The major limitation of 
present studies is their lack of a “complete picture.” NEPS is designed to reduce these 
limitations. Central research questions concerning the different pathways to the Abitur 
include:

• Are the levels of academic achievement comparable across different school types with 
academic tracks in the gymnasiale Oberstufe?

• Are the nontraditional pathways to Abitur attractive alternatives to the traditional 
Gymnasium—in particular, for students from less favorable social backgrounds or 
with migration backgrounds? Do they decrease social disparities or even increase 
them?
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14.3.2  Which Competencies Do Abitur Students Possess?

The competencies of students at the end of their school careers have been a cause of con-
cern for many years (e.g., Deidesheimer Kreis 1997; Heine et al. 2008; Heublein et al. 
2003). Are they well-prepared for higher education? Do they possess the necessary cog-
nitive and noncognitive competencies to enter an apprenticeship? How important are for-
mal and nonformal/informal learning environments for the development of the different 
competencies?

In the context of NEPS, the conceptualization described in Pillar 1 (see Chap. 4, this 
volume) is being implemented at the upper secondary education level. Thus, a broad 
conceptualization of competencies is being used that is based mainly on four clusters 
(domain-general cognitive functions, domain-specific cognitive competencies, metacom-
petencies/personality, and stage-specific competencies). The systematic assessment of 
core competencies helps close evident research gaps and provide important data for an 
efficient monitoring of the German school system. Possible research questions include:

• How strong are differences in the achievement levels across different pathways to the 
Abitur?

• Have students acquired the skills and strategies they will need at university, the readi-
ness to adopt a science-oriented approach in everyday life, and an understanding of 
the limits of human understanding (Huber 1997)?

• What is the personality profile of successful Abitur students?

14.3.3  Social Disparities at the Transition to Higher Education

Specific emphasis should be placed on the association between family background and 
the options taken up at the post-Abitur transition. There is consensus in educational 
and social structure research that social inequality in educational participation emerges 
primarily at points of transition in the education system (Breen and Goldthorpe 1997; 
Schnabel et al. 2002). These transitions reflect the cumulative effects of previous edu-
cational decisions: the earlier educational choices have to be made, the more sustained 
the effects of social disparities (Shavit and Blossfeld 1993); the later in the educational 
career these decisions are made, the weaker the effects of social disparities (Mayer et al. 
2007). Social disparities in access to higher education can be expected to be smaller, but 
they may still be of meaningful size (Hillmert and Jacob 2010). Also, with the educa-
tional expansion in the last decades, the odds ratio for students of less privileged back-
grounds to achieve the Abitur has improved, whereas the inequality at the transition to 
higher education has increased (Lörz and Schindler 2011).

The effect of secondary social disparities at university entrance has been studied by 
examining the university aspirations of students with Abitur as well as the transition to 
higher education. Based on BIJU data, Schnabel et al. (2002) showed that the intention to 
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enter university increases 1.5-fold when one parent holds the Abitur rather than a lower 
school certificate. Similarly, analyses with the TIMSS data (Schnabel and Gruehn 2000) 
showed that parents’ highest educational qualification had a positive effect on university 
intentions after controlling for students’ school performance. However, the effect of the 
educational milieu at home clearly decreased after controlling for the perception of par-
ents’ university expectations. This shows that the university aspirations of young adults 
develop in the context of their parents’ expectations, and that these differ according to the 
social status of the family. Using the TOSCA dataset, Maaz (2006) showed that social 
class had only a small effect on participation in higher education (see also Watermann 
and Maaz 2006). However, there were differences in the type of university selected by 
students from different family backgrounds. Students with Abitur from a privileged fam-
ily background were more likely than their peers with less favorable backgrounds to 
select university (rather than a university of applied sciences, college of education, or 
vocational academy; Maaz 2006; Trautwein et al. 2006b; Watermann and Maaz 2004).

A number of studies have examined social disparities at the transition to higher edu-
cation based on datasets of the Studienberechtigte study (Hochschul-Informations-
 System; HIS) (e.g., Lörz 2012, 2013; Neugebauer et al. 2013; Reimer and Pollak 2010; 
Schindler and Reimer 2010, 2011). Schindler and Reimer (2010) quantified the relative 
strength of primary and secondary effects at the transition to tertiary education. Based 
on an effect decomposition proposed by Erikson and colleagues (2005), they showed 
that more than 80% of the disparities in the transition rates between students from work-
ing class and service class can be traced back to secondary effects (see also Neugebauer 
et al. 2013; see, for an overview, Watermann et al. 2014).

Watermann and Maaz (2010) examined which mechanisms mediate the association 
between social background and the decision to enter higher education. As a decision 
model, they adapted Ajzen’s theory of planned behavior to the transition to higher edu-
cation. Based on this theory, (a) attitudes to higher education, (b) the perceived expec-
tations of the social background with respect to higher education, and (c) perceived 
behavioral control in terms of students’ confidence in their ability to enter and succeed 
in higher education can be considered to be the key determinants of intention to study. 
Drawing on data from a subsample of participants in the TOSCA study, a decision model 
was specified for the analysis of secondary background effects, and the transition to 
higher education was analyzed from a longitudinal perspective. Thereby, the effects of 
social background were found to be mediated by the indicators of the decision model.

Based on the rational choice framework of Erikson and Jonsson (1996), Schindler and 
Reimer (2010) modeled secondary effects of social background at the transition to higher 
education in terms of perceived costs, returns, and success probability. Using the nonlin-
ear effect decomposition proposed by Fairlie (2005), they quantified the extent to which 
grade of Abitur (primary effect) and motives of postsecondary career path (secondary 
effect) can explain the transition gap between students from service classes and students 
with a working class background. The perceived costs, operationalized via the relevance 
of financial independence, proved to be the item with the most explanatory power.
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Questions pertaining to social disparities in access to higher education have always 
been of interest in social research, and they gain additional relevance in the current con-
text of reform in the tertiary sector. For instance, relevant research questions include:

• How large are social disparities in access to higher education?
• Do these disparities differ for the different types of higher education?

14.3.4  Achievement, School Grades, and Certificates: Predicting 
Further Development?

Of course, one highly relevant research field to which NEPS is adding knowledge is the 
issue of long-term returns to education (see Pillar 5, Chap. 8, this volume). In this chap-
ter, we shall focus on only one small subaspect: the relative predictive power of various 
indicators of achievement.

Prior research has documented that school achievement collected via standard-
ized achievement tests correlates only rather moderately with teacher-assigned school 
grades or cognitive ability (Baumert et al. 2003; Volodina and Nagy 2016). This –and the 
increasing role of the university in the admission of students to highly valued study sub-
jects—opens up a multitude of important research questions. A good final school grade 
gives students access to highly valued fields of study in which slots are assigned—at 
least in part—on the basis of the Abitur grade. When predicting a successful transition 
to vocational training or university (see Stages 6 and 7, Chaps. 15 and 16, this volume), 
NEPS is able to examine the role of school type attended, type of school-leaving cer-
tificate acquired, basic cognitive abilities, school achievement in the standardized school 
achievement tests, and teacher-assigned school grades. Which indicator is of special 
importance for a successful transition to university or the labor market (Nagy 2006; 
Volodina and Nagy 2016)?

Modern educational systems rely on the assumption that competence levels predict 
future success in higher education and in the vocational field. However, it has also been 
argued (e.g., Solga 2005) that employers rely heavily on the type of school-leaving cer-
tificate as a “signal” (Spence 1973) when taking on apprentices or hiring employees. 
The same might be true for universities. There is some reason to believe that—due to 
their easy availability for employers and admission boards—school-leaving certificates 
and school grades will have a more pronounced effect on students’ success in the appli-
cation process, whereas, in contrast, competencies and abilities predict success during 
university, vocational training, or the occupational career. However, as plausible as this 
reasoning may be, there is a need for studies that empirically separate the confounding 
effects of certificates and competence levels in the short and long run. Moreover, there is 
a need to differentiate between various facets of cognitive abilities. Several studies from 
the United States seem to indicate that general ability plays a more important role for 
training success than basic competencies or specific abilities (e.g., Ree and Earles 1991). 
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However, more convincing empirical support for such a pattern of results is largely lack-
ing in the German context. For example, Volodina et al. (2015) found that only general 
cognitive abilities had a small albeit significant effect on dropout intentions in a sample 
of apprentices in vocational educational and training.

Another exception is Nagy’s (2006) analysis of the TOSCA database. He used a 
broad set of variables assessed at the end of secondary schooling to predict success at 
university 2 years later. His analyses showed that grade point average (GPA), cognitive 
abilities, and school achievement test scores were all related to achievement in univer-
sity. In the total sample, only GPA and cognitive abilities exerted significant effects, 
whereas school achievement measures had no incremental predictive power. However, 
Nagy (2006) also found that math test scores had a stronger predictive power for stu-
dents entering math-intensive fields of study (e.g., engineering). These findings indicate 
that an examination of individual factors such as competencies (basic cognitive abilities, 
achievement, study-related competencies), vocational interest, motivation, and long-term 
plans should be complemented by the investigation of contextual factors (e.g., specific 
university types and subjects and type of vocational training).

Hence, some relevant research questions that may be addressed using the NEPS dataset 
include:

• Which indicators are most important in predicting long-term outcomes?
• To what extent does this prediction model differ when looking at different study fields 

or jobs?

14.4  Instruments

In line with the longitudinal design of NEPS, the majority of instruments administered to 
students, parents, and principals are the upper secondary versions of the standard instru-
ments used throughout the school career (for the constructs being used, see the contribu-
tions of the pillars and Stage 4, Chaps. 4, 5, 6, 7, 8, 9 and 13, this volume). However, 
some additions and refinements are necessary to cover specific aspects of upper secondary 
education in the preuniversity track.

Wissenschaftspropädeutik. A specific focus is on study skills and critical and  scientific 
thinking. These are subsumed under the heading Wissenschaftspropädeutik in the 
 German educational literature. Self-report measures (see Heine 2002; Trautwein and 
Lüdtke 2004) as well as “tests” of critical and scientific thinking (e.g., Krettenauer 2005) 
have been used, but much work is needed to improve and enrich these instruments. We 
used the pilot testing phase of the NEPS to develop a more comprehensive measure of 
scientific thinking as metascientific reflection (Oschatz et al. 2018; Rieger et al. in prep).
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English as a Foreign Language. English is the lingua franca (see Tenorth 2001) of 
today’s scientific world, and, due to ongoing globalization processes, essential in many 
relevant areas of career and everyday life (e.g., economy, modern communication in the 
“global village”). Therefore, an additional assessment of English-language skills was 
realized in Grade 10, Grade 12, and (former) university students.

Stage-specific questions about educational and vocational choices. A battery of ques-
tions was used that focus on courses taken in upper secondary school, examination sub-
jects in Abitur, and the transition to university or vocational training. The instruments 
used in the TOSCA study (Köller et al. 2004) as well as instruments developed in coop-
eration with Stages 6 and 7 (see Chaps. 15 and 16, this volume) provide the main source 
for this questionnaire. Students who changed schools and no longer attend a NEPS 
school are being tracked individually and assessed via an online module (see Chap. 1).

14.5  Documenting the Effects of the Recent Abitur Reforms: 
Systematic Assessment of Core Competencies Under 
Changing Institutional Conditions

The focus of NEPS is on individual development in the context of institutionalized and 
noninstitutionalized learning environments. For this reason, NEPS examines how school-
ing influences the lives of children and adults and how differences in school experiences 
translate into various outcomes. At the same time, the longitudinal nature of the study is 
of utmost importance, and not all variations in learning environments can be observed 
in desirable depths. Importantly, the sample size is not large enough for many possibly 
interesting analyses. Given the focus on longitudinal analyses, the level of detail with 
regards to the learning environment has to be somewhat restricted. Clearly, NEPS cannot 
and will not attempt to replace other studies that yield information on, for instance, either 
the quality of the educational system, the competence levels of teachers, or document 
changes in the school system. However, there are a small number of extensions to the 
longitudinal data base of NEPS that considerably strengthen the longitudinal analyses, 
including pilot studies and method studies.

At the upper secondary level, the NEPS design includes two additional data collec-
tions addressing two major changes in the Gymnasium system so that it can gauge the 
consequences of these reforms for individual educational biographies. These reforms can 
be viewed as “natural experiments” that provide a fascinating opportunity to assess the 
effect of institutionalized learning environments on educational outcomes (Morgan and 
Winship 2007). These two additional studies focused on an organizational reform (in 
Thuringia) and a G8 reform (in Baden-Wuerttemberg).
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14.5.1  Reform of the Curriculum and Organization of Upper 
Secondary Schooling

A major reform of the Gymnasium concerns the curriculum and organization of upper 
secondary schooling: Baden-Wuerttemberg, Brandenburg, Hesse, Saxony-Anhalt, Lower 
Saxony, Mecklenburg-Western Pomerania, Hamburg, Saarland, Saxony, Schleswig-
Holstein, Bavaria, and Thuringia have already implemented such reforms. Although the 
exact nature of these reforms differs from state to state (see Trautwein and Neumann 
2008; Trautwein et al. 2010a), much more emphasis has been placed on a common 
knowledge basis for all students in all states, with a lower level of differentiation and stu-
dent choice in the last 2 years of school, and less choice in the final examination ( Abitur). 
For instance, students in most states no longer have to decide whether to study math and 
German at an advanced (Leistungskurs) or a basic level (Grundkurs). This development 
was subject to criticism (Huber 2008) and stands in marked contrast to reforms in other 
countries such as Sweden and the Netherlands (Mitter 2003) in which the degree of indi-
vidualization has been increased.

Very little is known about the consequences of the effects of organizational and 
curricular reforms in the various states. Trautwein et al. (2010b) have performed a 
comparably systematic analysis of the organizational and curricular reforms in Baden-
Wuerttemberg. At the traditional Gymnasium, these reforms led to an improvement of 
one-sixth of a standard deviation for preuniversity mathematics achievement, whereas 
average English achievement remained unchanged.

The organizational reform in Thuringia, the subject of an additional NEPS study, 
aimed mainly toward a broader education instead of a high degree of specialization 
without making any alterations to the official curriculum. The reform for the traditional 
Gymnasium was implemented in 2009 (hence, the first cohort left school in 2011).

The main research questions in the context of the study in Thuringia are: Does the 
abolition of the advanced and basic courses lead to changes in the average level of stu-
dent achievement accompanied by a lower variability? Which effects of the reform are 
expected from the viewpoint of students, parents, and teachers? Furthermore, how do 
students and their parents judge the requirements concerning achievement, teaching, 
and homework time both before and after the implementation of the reform? Are there 
reform effects on students’ motivation and academic self-concept in different subjects 
or on their well-being? Does the reform increase students’ aspirations for higher educa-
tion—particularly in the domain of science? First results on some of these questions can 
be found in Hübner et al. (2018).

Sample The first assessment in Thuringia (last cohort before the reform) took place in 
January 2010; the second (first cohort after the reform) was conducted in January 2011. 
At the first assessment (participation rate: 74%), more than 1,300 students participated. 
Details on the sampling design and data on the additional study in Thuringia can be 
found in IEA DPC (2010, 2011a) and LIfBI (2015a).
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In the Additional Study Thuringia, students were asked to participate in student com-
petence tests and complete a student questionnaire. Furthermore, their parents and teach-
ers were asked to fill out specific questionnaires.

Student Competence Tests. These assessed domain-general cognitive functions and 
domain-specific cognitive competencies (mathematics, English, biology, and physics 
achievement). In the first wave, 1,374 (participation rate: 74%) and in the second wave, 
overall 900 (participation rate: 64.7%) students worked on at least one of the four com-
petence tests. Further information on the competence tests is provided on the NEPS 
homepage. The competence tests were analyzed using item response theory (IRT). The 
resulting weighted maximum likelihood estimates (WLE; Warm 1989) are provided in 
the Scientific Use File of the Additional Study (e.g., Rieger et al. 2018).

Student Questionnaire. Central aspects covered by the student questionnaire are the 
expected reform effects, Wissenschaftspropädeutik, perceived (academic and time) 
demands of school, learning environment, parental aspirations, self-concept, motiva-
tion, interest (academic and vocational), personality, leisure activities, health complaints, 
occupational aspirations, intention to study, social background, and migration status. 
Here, 1,372 (participation rate: 73.9%) students participated in the first and 899 (partici-
pation rate: 64.6%) students participated in the second assessment.

Parent Questionnaire. This questionnaire focused on parents’ expected reform effects, 
parents’ educational and vocational aspirations for their child, perceived (academic and 
time) demands of school for their child, and social and migration status. Overall, 1,857 
parents were asked to answer the parent questionnaire in the first assessment and 575 of 
them participated (participation rate: 31%). In the second assessment, 30.1% of the gross 
sample of 1,392 parents completed the questionnaire (N  = 419).

Teacher Questionnaire. The main focus of the teacher questionnaire was on teachers’ 
satisfaction with the course, stress in teaching the course, perceived teaching effective-
ness, expected reform effects, and appropriateness of the level of students’ choice (organ-
izational aspects of the gymnasiale Oberstufe). Overall, 417 (participation rate: 80.4%) 
of the gross sample of 519 teachers completed the questionnaire in the first assessment, 
whereas 80.3% (310) of the 426 teachers asked to participate in the second assessment 
completed the questionnaire.

14.5.2  From 9 to 8 Years: the Introduction of the G8 Gymnasium

By the time NEPS started, most German states had switched from a 9-year (G9) to an 
8-year (G8) Gymnasium system, meaning that Gymnasium students who did not repeat 
any years would finish school after 12 rather than 13 years. This change was being 
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implemented sequentially in the different states (first G8 cohorts:2 2007 in Saxony-
Anhalt, 2008 in Mecklenburg-Western Pomerania; 2009 in Saarland; 2010 in Hamburg; 
2011 in Bavaria and Lower Saxony; 2012 in Baden-Wuerttemberg, Berlin, Brandenburg, 
and Bremen; 2013 in North Rhine-Westphalia and Hesse; 2016 in Schleswig-Holstein). 
As noted above (Sect. 14.1), in recent years, many states have switched back from a G8 
to a G9 system. Investigations on the effects of G8 reforms seem to imply decreasing 
mathematical achievement in Saxony-Anhalt (Büttner and Thomsen 2010), and less 
leisure time—stated to be not sufficient for recreation—in Bavaria (Milde-Busch et al. 
2010).

An additional NEPS study is focusing on the G8 reform effects in Baden-Wuerttem-
berg. The following research questions are of major interest: Is the shortening of school-
ing by one year accompanied by decreased scholastic achievement and domain-general 
cognitive functions (Ceci, 1996)? Are there negative reform effects on students’ well-
being and leisure-time activities (e.g., due to having to spend more time doing home-
work)? Is there an increased need for private tutoring in the G8 Gymnasium system? 
Results regarding these questions using data from the additional NEPS study on Baden-
Wuerttemberg can be found in, for instance, Hübner et al. (2017) and Quis (2018).

Similar to the design of the Additional Study Thuringia (see Sect. 14.5.1), students 
were asked to work on student competence tests in mathematics, English, physics, and 
biology and to complete a general student questionnaire. Additionally, school principals 
and subject heads in math, German, and English were asked to work on a questionnaire.

Sample. In Baden-Wuerttemberg, 50 schools were sampled and asked to participate in 
three subsequent assessments from 2011 to 2013. Of these 50 schools, 48 agreed to par-
ticipate in the Additional Study Baden-Wuerttemberg. Overall, 1,284 students, 130 head 
of department teachers, and 40 school principals were assessed in 2011, whereas 2,427 
students, 128 head of department teachers, and 44 school principals participated in the 
second assessment. In the last assessment, 1,214 students 117 head of department teach-
ers, and 44 school principals participated. The number of students who were willing to 
participate in the survey ranged between 67.7% (gross sample: N = 1,909) in the last 
assessment and 72.2% in the first assessment (gross sample: N = 1,858). Details on the 
sampling design and data of the Additional Study Baden-Wuerttemberg can be found in 
IEA DPC (2011b, 2012, 2013) and LIfBI (2015b).

Student Competence Tests. These assessed domain-general cognitive functions and 
domain-specific cognitive competencies (mathematics, English, biology, and physics 
achievement). In the first assessment, participation rate was higher or equal to 94.1% of 

2Saxony and Thuringia have always had an 8-year Gymnasium school system. Rhineland- 
Palatinate is the only state that has not switched to a G8 system in general, but is reducing the last 
G9 school year by approximately 3 months.
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all administered tests (N = 1,341), in the second assessment, participation rate in student 
competence tests was higher or equal to 88.1% (N = 2,698), and in the third assessment it 
amounted to 91.6% (N = 1,292). Further information on the competence tests are provided 
on the NEPS Homepage. The competence tests were analyzed using item response theory 
(IRT), and the resulting weighted maximum likelihood estimates (WLE; Warm, 1989) are 
provided in the Scientific Use File of the Additional Study Baden- Wuerttemberg. Infor-
mation regarding the scaling procedure can be found in, for example, Hübner et al. (2016) 
and Duchhardt (2015).

Student Questionnaire. Central aspects covered by the student questionnaire are: the 
expected reform effects, perceived (academic and time) demands of school, learning 
environment, leisure activities, health complaints, occupational aspirations, intention to 
study, social background, and migration status. Here, 1,341 students (participation rate: 
95.5%) participated in the first, 2,698 students (participation rate: 89.8%) participated 
in the second, and 1,292 students (participation rate: 93.7%) participated in the third  
assessment.

Head of Department Teacher Questionnaire. Heads of departments were asked about, 
for instance, the curriculum toward which they oriented their teaching, the expected 
effects of the educational reform in general and regarding their subject, and the work-
ing climate among teachers at the school. In the first assessment, overall 42 heads of 
departments participated in math (participation rate: 91.3%), 42 in German (participa-
tion rate: 91.3%), and 46 in English (participation rate: 100%). In the second assessment, 
44 heads of departments participated in math (participation rate: 91.7%), 40 in German 
(participation rate: 83.3%), and 44 in English (participation rate: 91.7%). Finally, in the 
last assessment, 37 heads of departments participated in math (participation rate: 77.1%), 
41 in German (participation rate: 85.4%), and 39 in English (participation rate: 81.3%).

Principal Questionnaire. Principals were asked about, for instance, the expected effects 
of the reform in general, the expected effects on teacher motivation and teacher effort, 
and the expected effects on students. In the first assessment, 40 principals participated 
(participation rate: 87.0%), in the second and third assessments, 44 principals partici-
pated (participation rate: 91.7%).

14.6  Conclusion

Because of the longitudinal design, the nationwide sample, and the inclusion of stand-
ardized achievement tests, NEPS is providing an excellent database for answering many 
questions of major scientific and political interest. With regard to upper secondary 
schooling in the academic track, such questions address, for instance, the comparison 
of traditional and nontraditional pathways to the Abitur, academic achievement levels 
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of Abitur students, social disparities, and the predictive power of indicators of achieve-
ment (school grades, competencies, Abitur certificate) on students’ further development. 
Furthermore, the additional NEPS studies on two German Abitur reforms are delivering 
valuable information on (not) intended effects of such implementations.
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Abstract
Stage 6 of the German National Educational Panel Study (NEPS) 6 is devoted to the 
transition of young people from school to work. Stage 6 focuses in particular on the 
transition from school to vocational education and training and then to work (for ter-
tiary education, see Chap. 16). In all Western societies, vocational education and 
training (VET) systems face a number of challenges, including the need to adapt to 
increasing skill requirements across the economy and to handle the danger of pro-
ducing an “underclass” of low-skilled youth. This chapter presents the life-course 
approach for investigating school-leavers’ pathways from school into the labor mar-
ket within NEPS. Several factors shape young people’s school-to-work transitions: 
their motivation and competence endowment, their decisions to apply for specific edu-
cational programs, the constraints they face regarding the opportunities for VET pro-
grams and the gatekeepers’ recruitment behavior, the information and support youths 
may or may not receive from social networks, and the learning environments they 
encounter in firms and schools. We outline the basic theories that guide our research 
concerning these influences and discuss how we take them into account within NEPS 
Stage 6. Thus, we provide an overview of the study’s research potential in the area of 
VET. For now, it is mainly the Scientific Use Files of Starting Cohort 4 (SC4) that pro-
vide ample opportunities for innovative interdisciplinary analyses—including analyses 
of students from special education schools. As the starting cohorts age, Starting Cohort 
3 (SC3) has now also entered NEPS Stage 6 and its data on VET transitions will soon 
be available as well.

Keywords
Vocational education and training (VET) · School-to-work transition 
Life-course approach · Panel study · Germany

15.1  Introduction

A national economy’s competitiveness and performance is linked inherently to the pro-
ductivity of its workforce. Changes in labor markets and the world of work imply an 
increase in the average level of skill and competence requirements as well as fast turn-
overs in the nature of skills. As many studies have shown, schooling and initial voca-
tional and professional training remain of primary importance for occupational careers 
and social integration (see Mayer and Solga 2008). The content, duration, and frequency 
of individuals’ skills and competence acquisition phases, however, are under pressure to 
change in accordance with ongoing transformations of work. Nonetheless, initial train-
ing, educational participation, and decisions made in earlier life periods are particularly 
important, because they influence the resources and opportunities available in later peri-
ods of individuals’ skills and competence acquisition and work life (Elder and Johnson 
2003; Mayer 1991). Therefore, Stage 6 of the National Educational Panel Study (NEPS), 
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“Vocational Education and Training and Transitions into the Labor Market,” is devoted to 
educational biographies in youth’s transition from school into the German labor market. 
Although NEPS produces a German database, most of these research questions are of 
general relevance for research on school-to-work transitions from a theoretical point of 
view or a comparative perspective (by combining these detailed data with other national 
datasets available).

15.2  The German VET System

For a full understanding of the German VET system, it is essential to consider the 
 German “educational schism” (Baethge et al. 2007), that is, the quite unique and endur-
ing institutional division of academic general education versus practical vocational 
training. Concerning the latter, the so-called dual system of vocational training (appren-
ticeship in a firm plus partly general and partly occupation-specific theoretical educa-
tion in vocational schools) has attracted much attention in international debates and 
research. The dual system has been seen as one of the skill formation systems capable 
of not only reconciling high wages with high productivity via high skills and high value-
added production, but also of integrating less-educated youths into enhancing skill for-
mation processes (Culpepper and Finegold 1999; Culpepper and Thelen 2008; Streeck 
1989). However, the ability of the German dual system to adapt to new technological and 
market conditions is being called into question increasingly regarding, for example, its 
applicability to the knowledge and service society and its ability to provide general basic 
competencies or life-long learning (see Baethge et al. 2007).

The dual system has often been portrayed incorrectly as the only form of VET in 
Germany (e.g., Shackleton 1995). In fact, the German VET system features a number of 
different tracks or educational pathways. Besides the firm-based dual system, there are 
school-based VET programs; and both firm and school-based programs lead to nation-
ally recognized occupation-specific VET certificates. The dual system trains youth for 
manufacturing and industry occupations and some of the white-collar occupations (such 
as commercial, retail, and administrative occupations), whereas full-time school-based 
VET programs prepare trainees for personal service occupations (such as nurses, mid-
wives, medium-level care professionals, Kindergarten teachers, and social workers) and 
medium-level technical occupations (such as the German Meister [master craftsmen] or 
technicians). From these examples, it is clear that firm- and school-based VET programs 
are not alternative pathways leading to the same occupations, but pathways segmented 
by occupations. Moreover, this differentiation between firm- and school-based training 
tracks is gendered: Whereas the dual system trains mainly young men, school-based 
VET programs are attended primarily by young women (Krüger 2003).

The various VET programs are quite diverse in terms of the skill level to be achieved. 
They range from comparatively simple manual and retail occupations (e.g., bricklayer, 
painter, or shop assistant) to rather complex white-collar occupations in banking, insurance, 
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and IT, or even personal service occupations (e.g., speech therapist or midwife). Training 
programs are further diversified by the trainees’ different levels of prior education: Whereas 
the majority of trainees in the latter occupations hold a Realschule or even Gymnasium 
degree (the Abitur that also entitles them to enter university), many trainees in the former 
occupations hold only a Hauptschule degree (Protsch and Solga 2016).

For a long time, the public debate on VET in Germany was dominated by the shortage 
of available apprenticeship positions that manifested itself as early as in the 1980s, with 
the debate gaining in momentum in the mid-1990s. Since the early 2010s, however, the 
debate has changed toward concerns about growing regional and occupational mismatches 
between the demand for and the supply of apprenticeship places (“Passungsprobleme”) 
(Bundesinstitut für Berufsbildung 2017; Milde and Matthes 2016). Increasingly, employ-
ers do not find trainees and they leave training places vacant, whereas at the same time, a 
substantive share of young people remains without a training place.

At the same time, skill requirements in regular VET programs have been upgraded 
significantly. As a result, those who dropped out of school or graduated with only a lower 
school certificate are left with fewer training opportunities (Protsch 2014; Solga 2004). 
Today, these school-leavers often do not manage to enter regular VET programs directly 
and instead enter the so-called transition system that provides prevocational programs 
usually lasting one year. These programs, however, neither lead to a regular occupational 
training credential nor guarantee a trainee’s successful transition into fully qualifying 
(firm or school-based) VET programs (Solga and Menze 2013). The number of young 
people entering this sector of the VET system depends heavily on the availability of 
regular training places. The transition system was expanded rapidly in times of shortage 
of training places and then experienced a decrease until 2014. Since then, numbers are 
increasing again due to the recent wave of newly arriving refugees who often enter pro-
grams in this sector of the VET system (Bundesinstitut für Berufsbildung 2017). At the 
current stage of research, our knowledge about the efficacy of these prevocational pro-
grams and the factors that impact positively on participants’ school-to-work transitions 
has been scarce and often limited to certain regions or types of programs (see Behrendt 
et al. 2017; Beicht 2009; Geier and Braun 2014; Plicht 2016; Weißeno et al. 2016).

In 2015, about 271,000 school-leavers entered such prevocational programs, com-
pared to about 481,000 young people entering firm-based VET programs (dual system) 
and about 206,000 starting school-based VET programs (Autorengruppe Bildungsber-
ichterstattung 2016). Taking the 20- to 24-year-old population of Germany, about 12% 
of them have not completed a regular VET degree—so the German educational system 
still faces the danger of producing an “underclass” of low-skilled, unqualified youth, 
even though this share has been declining recently (see Bundesinstitut für Berufsbildung 
2017; Gesthuizen et al. 2010; Solga 2008).

The problems of the German VET system also emerge when considering the transi-
tions into the labor market of those young people who have graduated successfully from 
fully qualifying VET programs. About one-fifth of them enter the labor market in occu-
pations that do not match the ones they were trained for—a trend that has increased 
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for men (mainly trained in the dual system) since the 1970s. This sort of occupational 
mobility is related to jobseekers’ employment below their level of vocational training, 
and it is accompanied by periods of unemployment after completing VET (Konietzka 
2002). Thus, even for eventually successful VET graduates, school-to-work transitions 
often take longer, become more uncertain, and involve higher risks in terms of participa-
tion in prevocational measures, unemployment, and lower economic returns to education.

The “educational schism” between VET on the one hand and academic training on the 
other hand is constitutive for the German educational system. However, there are educa-
tional programs at the upper secondary level (vocational Gymnasium) and postsecond-
ary/tertiary level (combined higher educational and vocational courses) that dissipate the 
old schism. Likewise, there are increasingly more legal and actual opportunities for VET 
graduates to continue to tertiary education programs, overcoming the formerly dead-end 
track of VET. In NEPS Stage 6, we focus on VET and pre-VET programs, but we collect 
data on these hybrid and new forms of education as well, enabling the data users to study 
different pathways in and out of vocational and academic training.

15.3  Research Approaches and Potential of Stage 6

Investigating youth’s school-to-work transitions requires a life-course approach. The 
transition period from school to work is a cumulative—though not always sequential—
and highly sensitive phase in an individual’s life course. It is shaped by the interplay 
of institutional regulations, social environments, and individual abilities, competen-
cies, and resources—all of them facilitating or hindering success (see Mayer and  Müller 
1986). For these reasons, we are interested in educational decision-making processes 
in constrained situations that differ for various educational and social groups of young 
adults. Within the school-to-work transition, we need to distinguish, at least analytically, 
between different, but interrelated status passages. These status passages are: (a) educa-
tional decision-making at the end of general schooling (based on occupational prefer-
ences and goals formed while at school), (b) transitions from school into the VET system 
(or into higher education, see Chaps. 14 and 16), (c) pathways through the VET system 
and completion of VET programs, and (d) entry into the labor market. In all of these 
status passages, we are interested in the impact of learning environments, individuals’ 
prior educational biographies, competence endowment, and social resources on the pat-
terns, determinants, and outcomes of their transition pathways and skill and competence 
acquisition.

To gain a full theoretical and empirical understanding, we also have to take into 
account that school-to-work transitions are not single-agent decisions but socially 
embedded social interactions that include the outcomes, choices, preferences, values, and 
experiences of other persons. Furthermore, VET research frequently assumes a steady 
accumulation of competencies during the transition from school to work regardless of 
differences in young people’s transition pathways. It also tends to overemphasize the 
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aspect of “choice” (see Leggatt-Cock 2005). With the NEPS data, we are able to take 
a closer look at the constraining influence of demand-side factors and at the impact of 
 supply-side factors on individuals’ educational decision-making processes, access to 
VET programs, and competence acquisition in young adulthood.

For these status passages, we now specify the main theoretical concepts used in devel-
oping the NEPS data collection along with important research questions that can be 
addressed by analyzing the NEPS data. Both our theoretical concepts and our research 
questions fit into the general framework of NEPS. We focus on decision making and 
the shaping of decisions by opportunities and constraints, on competencies both as a 
 precondition and a result of successful VET, and on the learning environments young 
people may encounter during VET, and we discuss the challenges that arise particularly 
for young migrants.

15.3.1  Educational Decision-Making at the End of General 
Schooling

At the end of compulsory education in Grade 9 or 10 (depending on the federal 
state/Bundesland), young people face two related decisions: whether or not to continue 
school (provided their academic performance entitles them to continue general schooling 
after reaching the end of compulsory education), and, if leaving school, which type of 
occupation and VET program to choose (see Dombrowski 2015; Schnitzler and  Granato 
2016). Decision theories are relevant for both types of decisions. At this point, such 
theories are much more developed for the decision whether or not to continue school; 
we know much less about the factors and mechanisms underlying occupational aspira-
tions or decisions and their interplay with the “first” decision on continuing schooling. 
Moreover, most decision theories lead to competing rather than compensatory hypoth-
eses regarding the crucial factors in individual decision-making behavior. What is more, 
due to a shortage of data to test these hypotheses simultaneously, we also lack knowl-
edge about the relevance of different decision-making factors for different social groups 
(in terms of class, gender, ethnicity; see Tjaden and Hunkler 2017; Wicht et al. 2017) 
and for different decision issues. Within Stage 6, we therefore generate data for differ-
ent decision theories and the two decision issues mentioned above (see also Chap. 6, this 
volume).

One of the relevant theories in this context is the rational choice approach (see Breen 
and Goldthorpe 1997). According to this theory, educational decisions depend on so-
called secondary effects, that is, on the economic resources of parents (or other family 
members), the estimated probabilities of a child’s success in completing higher levels 
of schooling or the VET programs at hand, and expectations of returns to education. 
The costs of training in different fields are assessed in terms of the effort required and 
the risk of failure. Status maintenance and risk aversion are the two factors that, taken 
together, explain class differences in decision making on educational alternatives—also 
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while  controlling for educational performance. NEPS measures educational performance 
through a variety of different indicators: individuals’ school degrees and school grades at 
the end of schooling as well as their cognitive competencies and personality traits in 9th 
grade (i.e., at the end of compulsory education).

Social cognitive theory (Bandura 1986) provides a different explanation for youths’ 
educational decisions at this stage in life (see also Chap. 9, this volume). Self-efficacy 
beliefs—subjective beliefs about what one is able to accomplish—are considered to be 
more important than “objective” indicators of abilities or competencies such as grades. 
Social cognitive theory also emphasizes internal rewards: Individuals may choose to con-
tinue school or to enter VET programs not only because of their expectation to succeed 
economically but also because they may find it inherently satisfying to perform certain 
tasks skillfully (Bandura 1986). Self-efficacy beliefs are not seen as the only determi-
nant of youths’ decisions, however. If labor market prospects are perceived as bad, young 
people may change their educational and occupational preferences in spite of having 
low self-efficacy beliefs regarding their ability to continue school successfully or high 
self-efficacy beliefs regarding their occupational (VET) choice. Personal interests are 
also seen as an important motivational base of educational and occupational choices. For 
vocational training and occupational choice, Holland (1997) differentiates six domains 
of interests or occupational orientations: realistic, investigative, artistic, social, enterpris-
ing, and conventional (RIASEC). Whether or not individuals may realize these interests 
is connected closely to their educational decision about continuing general schooling—
given the connection of these interests to different occupations, different training 
institutions (firm/school-based VET programs or study programs at universities), and dif-
ferent requirements regarding prior education. Generally speaking, whereas expectations 
regarding the return to education play an important role, self-efficacy beliefs are assumed 
to have the strongest influence on youths’ educational and occupational choices.

Decisions about continuing general education or entering the VET system at age 
15 or 16 are among the first important decisions in youths’ lives in which they have a 
substantial degree of autonomy from their parents. Yet their preferences are also influ-
enced by their social background as well as by other social and institutional factors. Par-
ents are important not only because they provide financial support or serve as network 
resources for the VET search (see below), but also because they shape young people’s 
aspirations (Chesters and Smith 2015; Roth 2017). Furthermore, teachers can influence 
youths’ further educational biographies both directly (by awarding grades that either per-
mit or do not permit them to continue higher secondary school) and indirectly (through 
their opinions about young people’s aptitudes for certain occupations and by providing 
occupation-related information). Finally, young peoples’ educational and occupational 
aspirations are influenced by their peers as well as the broader school and neighborhood 
context in which they are embedded (Roth 2017; Wicht and Ludwig-Mayerhofer 2014). 
The rich NEPS data include these factors of youth’s decision-making processes at the 
end of compulsory education. School leavers from upper secondary education (Grades 
12/13) face similar challenges. However, their educational pathways and their choice sets 
are different (see Chap. 14; Risius et al. 2017).
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15.3.2  Determinants of Youth’s Placement Within the VET System

Youth’s success or failure in accessing and being placed within the VET system is an 
outcome of, on the one hand, their decisions about investment in education and their 
related application behavior and activities; and, on the other hand, the available opportu-
nities along with the recruitment behavior of VET gatekeepers.

Constraints on access to VET positions in terms of opportunities and recruitment 
behavior are explained predominantly by referring to microeconomic theories—such as 
human capital theory (Becker 1964), signaling theory (Spence 1974), and job competi-
tion/vacancy chains (Sørensen 1977; Thurow 1975). Educational attainment is used by 
employers as an indicator of future productivity and trainability: the lower an individual’s 
educational degree, the lower her or his rank in the applicants’ queue and the lower her 
or his chances of being recruited for a vacant regular VET position (or job). According to 
this view, an individual’s opportunity is defined by the individual’s investment in school-
ing, the supply of more highly educated persons, and the amount of vacant VET positions 
(typically in the local geographical region). As a result, school leavers’ training opportu-
nities are determined to a considerable degree by their relative (as opposed to their abso-
lute) competence endowment and educational certificates (Solga 2005).

Second, gatekeepers in the VET system make recruitment decisions under uncer-
tainty, because it is difficult to observe an individual’s productivity and trainability 
directly. Recruitment tests would increase transaction costs and would run the risk of 
being considered illegitimate. Hence, employers use individual characteristics such as 
prior educational attainment, but also gender, ethnicity, age, or disability/overt health 
 status—deemed to be related to learning behavior and competence endowment—as indi-
cators of individual productivity. One common mechanism for doing this is “statistical 
discrimination,” according to which judgments about an individual’s potential produc-
tivity are based on their group membership in certain social categories and on a proba-
bilistic belief regarding that group’s trainability and productivity. Concerning ethnicity, 
results based on NEPS Starting Cohort 4 have shown that even when school performance 
is controlled for, young people without a migration background are more likely to enter 
regular VET programs than young people with a migration history. This lower participa-
tion in regular VET programs among migrant youth is caused by both their lower prefer-
ences for participation in these programs (self-selection, see below) and the recruitment 
practices of gatekeepers in the dual system (Beicht and Walden 2017; Tjaden and 
Hunkler 2017).

There has been a lively theoretical and policy-related debate about the relevance of 
school certificates, school grades, and cognitive and noncognitive competencies for gate-
keepers’ decisions, and how strongly formal certificates function as “signals” shaping 
gatekeepers’ assessments of a candidate’s competencies in VET recruitment processes (see 
Kohlrausch and Solga 2012; Protsch and Dieckhoff 2011). Using data from NEPS Starting 
Cohort 4, Holtmann et al. (2017) were able to show that for low-achieving school leav-
ers, variation in cognitive and noncognitive competencies does not matter for gatekeepers’ 
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recruitment decisions over and above formal school certificates and school grades. Fur-
thermore, the structure of the regional labor and apprenticeship market is important for 
individuals’ chances of entering regular VET programs (Hillmert et al. 2017; Wicht and 
Nonnenmacher 2017). For example, the regional supply and demand for training places 
can influence the recruitment criteria of employers (Protsch et al. 2017). To further inves-
tigate the role of regional characteristics for placement in the VET system, NEPS data can 
be supplemented with regional information from other sources such as that on the sup-
ply and demand for apprenticeship positions (by occupations), the sectoral structure of 
regional labor markets, and structural data on training firms (such as firm size and compo-
sition of employees).

What factors may explain youths’ behavior in seeking and applying for positions in 
the VET system? Network theorists (e.g., Burt 1997; Elliott and Smith 2004) have shown 
that an individual’s job search is determined significantly by socially stratified recruit-
ment and supply networks. Networks provide information on vacant job positions, give 
second-hand accounts of employment experiences, and explain job requirements. They 
may also increase an applicant’s reputation, because having employed persons in one’s 
network is valuable (in terms of borrowed social capital). Network resources have been 
shown to be gendered, and that they contribute to channel women more often into female 
and men more often into male occupations (Straits 1998). Hence, networks entail struc-
tural differences in available contacts, in the base of experiences, as well as in assistance 
or resistance from others that youth can count on in their VET search (see also Chap. 6, 
this volume).

However, the role of network resources for VET search behavior and access to VET 
programs is largely underinvestigated. According to Granovetter (1974), weak ties in 
particular should provide favorable resources for accessing jobs (or here, apprentice-
ships). However, as Boxman et al. (1991) and Wegener (1989) have shown, this weak-
ties mechanism applies only to upward mobility, especially among highly qualified 
individuals. In contrast, resources provided by strong ties could be particularly relevant 
for low-educated individuals, because strong ties (such as parents, siblings, or best 
friends) provide more reliable information on applicants’ competencies than weak ties. A 
survey among German firms has shown that small companies in particular rely on “rec-
ommendations by others (especially parents and neighbors)” when recruiting low-edu-
cated youths for apprenticeships (Seyfried 2006, p. 35). Yet, the study by Holtmann et al. 
(2017) found that for low-achieving school-leavers, better parental resources improve 
neither their VET search behavior nor their chance of gaining access to regular VET pro-
grams. NEPS offers the opportunity to further investigate the role that different kinds of 
network resources play with regard to the chances different social groups have of enter-
ing VET programs.

Moreover, motivational, cognitive, and personality factors may influence youths’ VET 
search behavior (see also Chap. 9 this volume). Youths’ VET search intensity and activ-
ities should also be influenced by their motivation to continue their education in VET 
programs or to withdraw from educational institutions because of a low identification 
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with educational goals as a result of unfavorable “cooling-out” processes (Clark 1960) 
and the fear of possible humiliation and further negative reactions (Jones et al. 1984,  
p. 111). According to social-psychological research on stereotypes and intergroup rela-
tions (see Brewer and Brown 1998), prior experiences in school and/or in prevocational 
programs should therefore affect youths’ motivation in their initial and further VET 
search. Holtmann et al. (2017) show that low-achieving school leavers often withdraw 
from the apprenticeship market altogether, whereas higher aspirations and better voca-
tional orientation are related to a stronger likelihood among them to both apply and be 
selected for regular VET programs.

In the matching process, career guidance offices (a department of the Federal 
Employment Agency) play an important role, especially for students from special edu-
cation schools or Hauptschule. Career guidance officers often channel low-educated 
applicants into prevocational programs. As a prerequisite for being entitled to enter 
such programs, the youths in question have to be declared as not yet “mature enough 
for VET” (ausbildungsreif), a procedure that exposes them to processes of (self-)stig-
matization that may affect their self-efficacy beliefs and self-concepts. Low-achieving 
school graduates, therefore, may face a higher risk of withdrawal or self-exclusion from 
competition over (scarce) regular VET positions. However, this risk might differ in terms 
of individuals’ cognitive and noncognitive competencies (even given equal school cer-
tificates). NEPS Stage 6 data offer a unique data source to analyze inter- and intraindi-
vidual variation in the VET search behavior of young adults with detailed information on 
individual competencies, networks, life courses, educational performances, and parental 
resources. This is especially true for low-achieving students: For the first time, the NEPS 
data offer a nationally representative sample of former special education students, due to 
an oversampling of this group sponsored by the Federal Employment Agency.

15.3.3  Successful Completion of VET Programs

School-to-work transitions are not always defined by a single entrance into one VET pro-
gram, but are often sequences of multiple VET episodes—both completed and uncom-
pleted. Whereas young people’s search for and access to subsequent VET positions is 
structured by the mechanisms elaborated above (Sects. 15.3.1 and 15.3.2), their prior 
VET biography, their search experiences within the VET system, possible “adaptations” 
of occupational aspirations (often made involuntarily), and the competencies acquired 
during previous VET episodes should also affect gatekeepers’ perception of their skills 
on the one hand and their own motivation, search strategies, and resources on the other 
hand. The finding that individuals “correct” their occupational plans because of success 
or failure in accessing VET positions indicates the plasticity of how people navigate into 
and through the VET system (Heinz 2002). We have little knowledge, however, about 
the determinants of this intraindividual plasticity of educational/occupational goals and 
of the interindividual differences in the pathways through the VET system and their out-
comes. NEPS enables us to fill this knowledge gap.
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Young people may leave the VET system with very different outcomes in terms of 
certificates: They may finish a VET episode (a) without a completed recognized certifi-
cate (because they enter a short-track program without recognized certificates or have 
dropped out of fully qualifying VET programs once or several times); (b) with a recog-
nized certificate after having completed one VET program or reentered further programs 
(with different companies and/or in different occupations); (c) with a recognized certifi-
cate after having upgraded their school degree and then (re-)entered programs (e.g., a 
sizable number of youths reenter school in order to increase their comparative advantage 
in competition for VET positions); or (d) with multiple certificates for different occu-
pations after having reentered and completed several programs. In prevocational train-
ing programs, students do not earn a vocational degree, but they may complete a lower 
 secondary general degree.

We know comparatively little about the factors that influence both the successful 
acquisition of certificates and the development of competencies. According to construc-
tivist learning theories (e.g., Lanahan et al. 2005), learning is rooted in the learners’ 
activities through which they make use of the opportunities for learning provided by 
teachers/trainers (i.e., specific learning tasks, learning materials, etc.). NEPS data offer a 
large set of motivational factors and items on learning environments. For example, how 
do learning environments have to be designed to trigger trainees’ curiosity and challenge 
their capabilities without discouraging them? Can teachers or trainers enhance learn-
ers’ motivation (see Chap. 5, this volume)? Given the longitudinal design of NEPS, we 
are able to investigate the impact of cognitive and noncognitive competencies acquired 
during school on taking advantage of learning opportunities during the transition from 
school to work.

In addition, there is no systematic knowledge about how learning settings and their 
specific properties contribute to the development of cognitive and noncognitive compe-
tencies. The same holds true for the effects of prevocational programs. Many researchers 
argue that these programs improve neither young people’s skill level nor their general 
competencies (Behrendt et al. 2017; Weißeno et al. 2016).

NEPS is keen to provide data to study these issues in more depth. Collecting compre-
hensive objective information on learning environments in very different VET programs 
attended by young persons (i.e., information obtained from their teachers and trainers) is 
not feasible within a large-scale longitudinal survey such as NEPS. We therefore provide 
subjective information, that is, standardized information from the trainees’ perspective. 
This information includes type of training attended, profile of VET program activities, 
extent of actual involvement in work processes in the workplace, quality of learning 
environment, and class composition in vocational school. Given that the German VET 
system is more diverse than is often assumed, collecting information within NEPS about 
these basic features of youths’ learning environments from a large and representative 
sample of participants in a wide array of VET programs marks an important step toward 
a deeper understanding of the impact of learning environments on individuals’ success in 
the VET systems.
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Furthermore, it is surprising how little is known about the influence of cognitive com-
petencies and motivational factors on the odds of completing a VET program success-
fully. It is unknown to which degree social-class-biased assessments (known from school 
research) occur in VET programs, and what the consequences are in terms of youths’ 
efforts during VET. Although competencies may be the most important determinants of 
completing a training program successfully (as measured by successful graduation or by 
the grades obtained in the final examinations), assessments biased by social class, ethnic-
ity, gender, or other factors affecting motivation may also play an important role.

Cognitive competencies are understood and measured as domain-specific and 
domain-general competencies (see Chap. 4). In an add-on study, we also measured 
 occupation-specific competencies for one specific VET program (commercial office 
workers) in one specific school year. While results have been encouraging, we shall 
not be able to introduce measures of occupation-specific competencies for other VET 
 programs in the NEPS data, because the development and the administration of such 
measures would go beyond the scope of NEPS.

In order to gain some information about the actual content and performance of train-
ing programs, we introduced a measure of job tasks (cf. Autor et al. 2003) in VET pro-
grams. Using this measure, data users can analyze to which degree VET programs with 
different learning environments (e.g., small and large firms, more or less encouraging 
instructors) use youth’s cognitive or noncognitive competencies and prepare them for 
more complex tasks. The “job” task measurement in VET corresponds to the measure of 
job tasks in later jobs, so the data allow us to assess the development of job tasks from 
VET to early and mid-life career stages.

Finally, we should emphasize that participation in VET programs is not just related 
to the acquisition of skills, competencies, or certificates relevant for success in the 
labor market and at the workplace. It also constitutes an important step toward adult-
hood. Youths’ feelings of not being able to master these challenges can have negative 
outcomes, including delayed or no family formation, less life satisfaction, less social or 
political participation, and early unemployment that can cause long-lasting “scarring” 
effects on young people’s behavior and attitudes (Barklamb 2001).

15.3.4  Pathways from the VET System into the Labor Market

Research has shown that firm-based and occupation-specific VET systems like that 
in Germany produce less turbulence in the school-to-work transition than systems that 
focus on general education such as those in the United Kingdom and the United States 
( Allmendinger 1989; Buchmann 2002). In times of recession, delayed entries occur 
more frequently in Germany as well because firms increasingly choose not to offer 
their  trainees continued employment after their apprenticeship (Dietrich and Gerner 
2007). Likewise, transitions to the labor market might include firm and even occupa-
tional changes, overeducation, and unemployment. NEPS data from Stage 6 mirror 
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smooth transitions as well as rather rough labor market entry histories of young people 
( Konietzka 2002; Seibert and Wydra-Somaggio 2017). In addition, some research lit-
erature suggests that a strong work ethic, ICT competencies, and so-called soft skills 
or personal styles should play an accentuated role in recruitment in times of high job 
competition (see, for the role of psychological factors, e.g., Diewald 2006), technologi-
cal progress, and a growing service sector industry (see also Buchmann 2002; Murnane 
and Levy 1996). NEPS provides outstanding opportunities to investigate this assumed 
accentuation and its underlying processes in much more detail than ever before by taking 
advantage of the large regional and occupational differences in labor market competi-
tion within Germany and the manifold sources of information on educational and VET 
performance, noncognitive characteristics, and young adults’ social environment factors.

As with VET placement, initial job placement and post-VET unemployment risks 
should result from the interplay of supply- and demand-side factors; or, in other words, 
from individuals’ application behavior, gatekeepers’ recruitment decisions, and structural 
labor market conditions. VET certificates are of crucial importance for both employers’ 
recruitment decisions and young adults’ job search because of German credentialism and 
the strong link between the VET system and the labor market (Blossfeld 1989; Solga 
and Konietzka 1999). Accordingly, recent research has shown that the training occupa-
tion highly structures the transition from VET to the labor market (Buchs et al. 2015; 
Menze 2017). This is why in Germany, school certificates used to have less influence 
on job placements than VET certificates. However, at least in public debates, employ-
ers seem to be increasingly demanding multiskilled “knowledge workers” who possess 
good vocational skills and general competencies (such as mathematical literacy, reading 
literacy, ICT literacy, and language skills) supplemented with problem-solving compe-
tencies and interpersonal and teamwork skills (Murnane and Levy 1996). However, it 
is still unknown why and to what extent cognitive and noncognitive competencies and 
school and VET certificates determine initial labor market placement. Some studies show 
that the effects of one’s abilities differ by job complexity: the higher the complexity of 
jobs, the higher the influence of general cognitive abilities (the so-called “g factor”) on 
occupational success (Gottfredson 1986). On the other hand, research by Schoon and 
Parsons (2002) has revealed that the importance of educational credentials for occupa-
tional attainment varies by economic and labor market conditions. This suggests that the 
relative influence of individuals’ abilities and their educational certificates might depend 
on individuals’ labor market context. The (absolute and relative) effect of cognitive com-
petencies (such as reading or mathematical literacy) on individuals’ first job placement 
is still entirely unknown for the German labor market. For Switzerland, the TREE pro-
ject provides mixed evidence on the impact of cognitive competencies on job placement 
over and above VET certificates (Buchs et al. 2015; Müller and Schweri 2015). With the 
NEPS data, we are able to investigate the influence and (inter)relationship of school and 
VET certificates, educational biographies, cognitive and noncognitive competencies, 
and structural factors on patterns and outcomes of youth’s labor market placements (see 
Chap. 8, this volume).
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Finally, it should be added that NEPS provides excellent opportunities to study 
migrant youths’ transition pathways and their outcomes, especially those of Turks and 
ethnic German youth who have emigrated from Eastern Europe (see Chap. 7, this vol-
ume). Research has found that young migrants—especially male Turks—have poorer 
labor market opportunities after having successfully completed regular VET program(s) 
than native German apprentices (Damelang and Haas 2006; Seibert and Solga 2005). 
They face higher risks of unemployment after leaving VET and, if employed, of entering 
only unskilled jobs. The explanations given by different researchers to account for this 
inequality are controversial. Some stress employers’ discrimination based on an ethni-
cally biased signaling value of VET certificates (Seibert 2005; Seibert and Solga 2005). 
Others, such as Kalter (2006), emphasize poorer job search resources, poorer human 
capital, and Turks’ limited “social assimilation.” There are good reasons to believe that 
supply- as well as demand-side factors are at work in producing these ethnic differences. 
NEPS provides for the first time data that allow us to simultaneously investigate the 
influence of demand-side and supply-side factors.

15.4  Concluding Remarks

The chapter has outlined some important research potentials of the longitudinal NEPS 
data in the area of transitions from school to work and the German VET system. The 
opportunity to study the interplay of demand- and supply-side factors in explaining 
intraindividual plasticity in educational and occupational decisions as well as interindi-
vidual differences in successful and unsuccessful transitions is a particular strength of 
the NEPS data. This potential is further increased when considering the interrelations 
of NEPS Stage 6 with Stage 5 (on participation in the Gymnasium, see Chap. 14, this 
 volume), Stage 7 (on university attendance, see Chap. 16, this volume), and Stage 8 (on 
further education and work histories, see Chap. 17, this volume). Due to space limita-
tions, we can only sketch a few of the interesting research issues here.

In connection with Stage 5, we are able to investigate differences in competence 
acquisition and transition patterns among youth holding an upper secondary school 
degree awarded by a Gymnasium or other school type (such as vocational school or 
evening classes). Concerning Stage 7, the replacement of traditional German university 
programs and degrees (i.e., Diplom and Magister) with 3-year bachelor’s and 2-year 
master’s programs and certificates at universities and universities of applied sciences 
may well impact on the VET system in the near future. These two sectors may increas-
ingly compete directly with one another—not only in terms of student recruitment but 
also in terms of graduates’ labor market opportunities (e.g., in commercial or technical 
occupations). And we witness the establishment of hybrid educational models combin-
ing VET and tertiary education. We are able to analyze whether these changes in tertiary 
education influence young people’s decisions to participate in either VET or tertiary edu-
cation, if and how these decisions differ by social groups, and what this means in terms 
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of educational and social inequality. The NEPS participants in Starting Cohorts 4 and 3 
receive stage-specific questionnaires depending on their current educational status. These 
questionnaires are designed specifically to allow for cohort-wide analyses. Finally with 
regard to Stage 8, we provide manifold educational measurements for the school-to-work 
transition period, measurements that can be used in causal analyses of interindividual 
differences in participation in further adult education, occupational success in later life, 
and patterns of employment careers. Moreover, we are able to compare the relationships 
of different supply-side and demand-side factors and their group-specific impact on VET 
and later job placement processes. All of this could help us understand the underlying 
social mechanisms that produce different outcomes in terms of VET and labor-market 
placement—and eventually enable us to support policy interventions on an empirically 
sound base.
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Abstract
Within the conceptual framework of the German National Educational Panel Study 
(NEPS), data on higher education and the transition to work are collected by fol-
lowing about 18,000 students on their pathway from enrolment in the winter term 
2010/2011 to the labor market (Starting Cohort First-Year Students). This article gives 
insights into methodological issues such as the study design, the challenges of web-
based data collection, and survey participation. Furthermore, it describes the main 
research issues and gives an overview of the data collected so far, focusing on the 
measurement of subject-specific competencies, transitions (to/within higher educa-
tion, to the labor market), learning environments in (pre-) doctoral programs, higher 
education graduates’ employment situation and work characteristics, family planning, 
and the special survey program for teachers and teacher candidates. In addition, it 
gives an overview of educational trajectories within the student cohort.

Keywords
Higher education students · graduates · panel study · modes of data collection  
transitions · educational trajectories

16.1  Introduction

When the National Educational Panel Study (NEPS) was conceptualized in the 2000s, the 
German higher education system was facing several challenges: The Bachelor’s/Master’s 
system was newly introduced, the steering of higher education institutions (HEIs) and the 
curriculum development shifted from input orientation and teacher-centered education 
to an output-oriented student-centered approach, and the expansion of the private higher 
education sector and the diversification of HEIs began to alter the German higher educa-
tion landscape. In addition, previous issues such as underinvestment in higher education, 
increasing heterogeneity of student populations, and the link between higher education 
and work continued to be a major concern for higher education policy and management 
(Mayer 2008; Liebeskind in press).

At the same time, empirical research lacked a comprehensive nationwide microdata 
base for analyzing higher education, its prerequisites, relevant decisions, and short- and 
long-term outcomes from a life-course perspective. Available data were restricted to par-
ticular transitions and stages within the higher education system without focusing on 
either competencies, learning environments, or the first years in the labor market. Panel 
data projects were restricted to particular Federal States, institutions, or fields of study. In 
addition to the lack of comprehensive data sources, little was known about the learning 
environments in HEIs and their impact on competence formation and higher education 
trajectories. The same was true for the impact that (generic) competencies have on the 
decisions and careers of higher education students and graduates. Moreover, a hitherto 
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unfulfilled desideratum in German higher education research was to systematically col-
lect nationwide data on teacher education and to shed light on (prospective) teachers’ 
paths through higher education studies and their subsequent preparatory service, as well 
as on their entry into teaching positions and their first years as teachers.

Data collection in the NEPS Starting Cohort First-Year Students aimed to fill these 
gaps and thus pave the way for empirical research on the above-mentioned questions. 
The guiding research questions for setting up the sampling and data collection in the 
higher education stage centered on the overall issues in NEPS: competence acquisition 
and development in formal and nonformal/informal learning environments, educational 
decisions and transitions alongside their determinants and consequences, and monetary 
as well as nonmonetary returns to education. The Starting Cohort First-Year Students 
placed a special emphasis on developing a questionnaire to adequately measure learn-
ing environments in higher education (see Schaeper and Weiß 2016) and on developing 
a subject-specific competence test (see Lauterbach 2015). Both developments consti-
tuted an important novelty in higher education research: Hitherto, the implementation of 
items concerning learning environments at German HEIs was rare and lacked a coher-
ent theoretical base. Subject-specific competence assessment across a broad variety 
of HEIs was completely new to higher education surveys in Germany. Unstandardized 
study programs and heterogeneous curricula even in study programs with identical names 
severely impeded the development of universally applicable test instruments (Zlatkin-
Troitschanskaia et al. 2015). In cooperation with the WiwiKom project (see Förster et al. 
2013), we made a first attempt to overcome these obstacles: We developed a competence 
test in business administration by adapting a test from a US- and Latin American context 
and applying it in a subsample of the First-Year Students Starting Cohort. The successful 
development and application of a subject-specific competence test is an important step in 
higher education competence measurement—last but not least for merely showing its fea-
sibility (within certain boundaries) in the German higher education context.

After almost a decade of surveying the NEPS Starting Cohort First-Year Students, we 
can assess the extent to which data collection is succeeding in serving the originally for-
mulated research goals (see Aschinger et al. 2011). It can be stated clearly that the Starting 
Cohort First-Year Students provides a rich database for analyzing pathways through and 
out of higher education in Germany and for addressing a broad range of research ques-
tions. For example, the cohort data allow us to describe learning environments during 
Bachelor’s, Master’s, and doctoral studies and to use these as predictors for educational 
decisions such as change of subject studied, dropout from higher education, as well as 
international or regional student mobility. Furthermore, the data provide determinants for 
educational and labor market decisions because the entry into higher education can now be 
analyzed empirically for all German Federal States and for the two main types of HEIs in 
Germany against the background of comprehensive life-course information. Thanks to an 
oversampling of teacher education students and to the development of a survey program 
specifically tailored to teacher training and the teaching profession, the educational careers 
and life courses of (prospective) teachers can now be investigated comprehensively.
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Yet, some research objectives set at the beginning of the project have not been 
achieved: An assessment of domain-general cognitive abilities and domain-specific cog-
nitive competencies in short measurement intervals could not be realized in either the 
First-Year Students Starting Cohort or in other cohorts. The potential to analyze com-
petence development is therefore rather small, albeit the competence measures avail-
able in the First-Year Students Starting Cohort are valuable predictors for decisions, 
transitions, and educational outcomes. To assess subject-specific competencies in higher 
education, it was intended to collect self-report data on disciplinary competencies (cf. 
Sect. 17.2.1.1, first edition). This idea was abandoned because valid and reliable instru-
ments were not available and a newly developed questionnaire did not show satisfactory 
psychometric properties.

Compared to the research goals outlined in Aschinger et al. (2011), some additional 
aspects were implemented in the research agenda of the Starting Cohort First-Year Stu-
dents: The competence test in 2013 was designed as a complex mode effect study includ-
ing four modes (for mode effect studies in NEPS competence testing, see Chap. 10, this 
volume): One group was invited to participate in an individual web-based test; another 
group was tested in a group setting with different modes—conventional paper-based 
assessment, paper-based assessment with digital pencils, and computer-based assess-
ment. At the time of writing this chapter, the results of the mode effect study have yet 
to be published. Furthermore, the Starting Cohort First-Year Students regularly surveys 
panel members in a web-based mode. This implies that data collection has to deal more 
and more with rapidly changing habits of internet use. Therefore, NEPS is increasingly 
addressing the issue of collecting paradata and information on the interview setting in 
web-based surveys. In the Starting Cohort First-Year Students, especially the waves 
from 2016 onward provide promising data for research questions in the realm of online 
research.

In order to describe guiding ideas of data collection as well as the data available so 
far, we first address methodological issues such as the study design, challenges of web-
based interviewing and testing, and panel attrition and selectivity in Sect. 16.2. We then 
sketch the main research questions actually pursued in the Starting Cohort First-Year 
Students over the past 8 years in Sect. 16.3. In Sect. 16.4, we present some key char-
acteristics of the cohort’s educational trajectories observed 5 years after having entered 
higher education. Finally, we draw a short conclusion in Sect. 16.5

16.2  Methodological Issues

16.2.1  Study Design

Since 2010/2011, data on higher education and the transition to the labor market have 
been collected within NEPS by observing a sample of higher education students longitu-
dinally via surveys and competence tests.



30116 Higher Education and the Transition to Work

The sample population consists of new entrants into higher education who enrolled 
at a German HEI (universities and equivalent institutions, colleges of art and music, uni-
versities of applied sciences) for the first time in the winter term 2010/2011 in order to 
study for their first degree.1 The sample was drawn with a disproportionally stratified 
cluster sampling method with fields of study within institutions of higher education as 
primary sampling units. Fields of study within state-approved private HEIs and teacher 
education programs were oversampled. Within the selected clusters, all students were 
contacted2 (see also Aschinger et al. 2011; cf. Sect. 17.3.1, first edition).

Data collection within the starting cohort consists of three components (cf. 
Sect. 17.3.2, first edition). The life course is updated in annual telephone interviews in 
spring when core concepts of the NEPS pillars (see Chaps. 4–9, this volume) are imple-
mented as well. Questions that are specifically targeted in the Starting Cohort First-Year 
Students are integrated in biannually administered web-based surveys in autumn.3 In 
addition, competence tests are carried out in several modes: In 2011, paper-and-pencil 
tests were administered in group settings at the participating HEIs. The competence test 
of 2013 included a mode experiment with individual web-based testing on the one hand 
and three different modes applied in a group setting on the other hand—conventional 
paper-based assessment, paper-based assessment with digital pencils (e-pen), and com-
puter-based assessment (cf. Prussog-Wagner et al. 2013). Because of the high regional 
mobility of the Starting Cohort First-Year Students and its spatial dispersion, group-
administered tests were replaced by individually administered tests from 2014 onward—
beginning with the subject-specific competence test in business administration (see 
Sect. 16.3.2.1). For further information on data collection in the NEPS student cohort, 
see the study documentation on the internet.4

1With a few exceptions, the definition of the sample population excludes students who enrolled for 
a “Magister” or “Diplom” degree program and students at HEIs run by Federal Ministries or Fed-
eral States for members of their public services (cf. Zinn et al. 2017).
2Furthermore, the definition of the sample population has been expanded to include students who 
were not part of the sampled clusters, but had participated in the first wave of competence tests and 
first entered higher education in the winter term 2010/2011 (see Steinwede and Prussog-Wagner 
2012, p. 11). For a more detailed description of the sampling strategy, see Aßmann et al. (2011, 
pp. 62–63).
3Until 2014, web-based surveys were conducted annually.
4https://www.neps-data.de/Portals/0/NEPS/Datenzentrum/Forschungsdaten/SC5/SC5_Overview_
W1-10.pdf

https://www.neps-data.de/Portals/0/NEPS/Datenzentrum/Forschungsdaten/SC5/SC5_Overview_W1-10.pdf
https://www.neps-data.de/Portals/0/NEPS/Datenzentrum/Forschungsdaten/SC5/SC5_Overview_W1-10.pdf
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16.2.2  Challenges of Web-Based Surveys and Web-Based 
Competence Tests

Web-based surveys have become a cost-effective means of interviewing target per-
sons. However, this development also raises new challenges. First, web-based surveys 
achieve lower response rates than (computer-assisted) telephone interviews. In the 
Starting Cohort First-Year Students, around 58% participated in the web-based surveys 
in autumn 2012, 2013, and 2014 (see Table 16.1). However, the response rates for the 
telephone interviews, conducted about 6 months earlier, were more or less 10% higher. 
Second, more and more participants use device types other than the traditional computer, 
switch devices during the survey, and answer the survey in different settings (Bruijne and 
Wijnant 2014; Cook 2014; Lugtig and Toepoel 2016; Stapleton 2013). This is especially 
true for higher education students and graduates who are highly mobile. All these aspects 
lead to the question of how to motivate target persons to participate in web-based sur-
veys, how to design surveys for mobile devices, and how to ensure data quality.

In the Starting Cohort First-Year Students, we tried to cope with these challenges 
by introducing new layout features. Until 2014, we presented our web-based surveys 
in a static visual layout designed for traditional computers and laptops/notebooks. We 
advised participants to take the survey on these devices, although we did not exclude 
respondents with mobile devices (smartphones, tablet computers). For the fifth web-
based survey in 2016, we switched to a modernized and innovative visual layout. The 
aim was to provide participants with a functional design suitable for mobile devices 
(with small screens) as well, and to ensure a visual recognition effect and good data 
quality. To meet these requirements, the “infas Institute for Applied Social Sciences” 

Table 16.1  Response status by wave (without final dropout in the following waves)

N % N % N % N %
1 2010/1011 (CATI) 17,910 100.00 0 0.00 0 0.00 17,910 100.00
1 2010/1011 (Competences) 5,949 33.22 11,961 66.78 0 0.00 17,910 100.00
2 2011 (CAWI) 12,273 68.53 5,591 31.22 46 0.26 17,910 100.00
3 2012 (CATI) 13,113 73.40 4,560 25.53 191 1.07 17,864 100.00
4 2012 (CAWI) 11,202 63.38 6,424 36.35 47 0.27 17,673 100.00
5 2013 (CATI) 12,694 72.02 4,616 26.19 316 1.79 17,626 100.00
5 2013 (Competences) 8,767 49.74 8,543 48.47 316 1.79 17,626 100.00
6 2013 (CAWI) 10,183 58.83 7,039 40.66 88 0.51 17,310 100.00
7 2014 (CATI) 9,547 65.92 4,484 30.96 451 3.11 14,482 100.00
7 2014 (Competences) 338 61.01 216 38.99 35 5.94 589 100.00
8 2014 (CAWI) 8,629 51.45 6,024 35.92 2,118 12.63 16,771 100.00
9 2015 (CATI) 10,096 68.90 4,321 29.49 236 1.61 14,653 100.00
Note: The numbers reported are calculated using the Scientific Use File 9.0.0 CohortProfile dataset.
Differences to the numbers reported in Zinn et al. (2017) are due to the definition of the categories reported.
Source: Scientific use file 9.0.0 NEPS Starting Cohort “First-Year Students” (doi:10.5157/NEPS:SC5:9.0.0).

wave
total

response status
final dropouttemporary dropoutsuccessful interview
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developed a new questionnaire design with a dynamic layout that adapts to the screen 
size of the used device.

Although a mobile-optimized design offers chances to motivate participation, it also 
poses problems resulting from the smaller screen size of smartphones and tablet com-
puters and the different way of entering data compared to traditional computers. Know-
ing that web-based surveys are completed on a range of different devices, they have to 
be rethought as mixed-device surveys, which makes question and item design a chal-
lenge (Link et al. 2014). Against this background, we had to take into account, on the 
one hand, that traditional grids are hardly suitable for small screens. On the other hand, 
we wanted to ensure data comparability between the different waves. Research on meas-
urement differences provides mixed results. Especially when analyzing measurement 
error for certain item formats (e.g., open-ended questions, sliders) and response qual-
ity, conclusions seem to vary. Assuming higher break-off rates when the survey is not 
fully mobile optimized, in particular break-offs in grids (Mavletova and Couper 2015) 
and higher item nonresponse (Struminskaya et al. 2015), we finally decided to opti-
mize the visual layout of all items in the panel. However, we chose not to use new item 
response formats such as sliders. Regarding item batteries, newly integrated batteries 
were designed as auto-forwarded single items, whereas batteries that had already been 
included in previous waves remained unchanged as traditional grids. As a consequence, 
respondents using mobile devices had to scroll answering questions in the traditional 
grid format.

As survey research indicates, the infrastructure used and the environment in which 
surveys take place affect to a certain extent the answers given (Mavletova and Couper 
2013; Möhring and Schlütz 2010). Against this background, additional information on 
device types and survey settings can be useful in terms of survey management and moni-
toring and can increase data quality in the long run (Jocelyn et al. 2008; Kreuter 2013; 
Laflamme et al. 2008). Moreover, various research questions can be answered based on 
the additional data (e.g., share of mobile devices in web-based surveys, comparability of 
measurements, characteristics of mobile and nonmobile respondents, effects of different 
settings on data quality and survey dropout). Therefore, we started to collect additional 
data on the devices, operating systems, and web browsers used as well as on the settings 
in which the survey was completed (Prussog-Wagner et al. 2017).

The collection of data on device types can be realized in two ways. First, client-side 
information, transmitted via the participant’s web browser and JavaScript, can be collected 
in the form of a user agent string (Couper and Singer 2013; Heerwegh 2004). Second, 
survey participants can be asked directly during the survey. For our web-based survey in 
2016, we decided to gather information directly. The main reasons were that some devices, 
such as smartphones and tablet computers, are difficult to differentiate within the user 
agent string and that the storing of user agent strings requires informed consent from par-
ticipants. In order to gather data as completely as possible on the device types used, we 
asked the question right at the beginning of the survey. Moreover, at the end of the survey, 
participants who had interrupted the survey were asked whether they had switched device 
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and, if applicable, which different device types they had used. The questions concerning 
the used operating systems and web browsers were presented at the end of the survey as 
well. We also asked in which setting our target persons participated in the web-based sur-
vey (e.g., “at home,” “on the move,” “in the library/computer lab/office”).

Considering this access-related data, 75.2% of all participants who finished the web-
based questionnaire in 2016 (N = 6,557) started the survey on a traditional computer 
or on a laptop/notebook. Nearly one-quarter used mobile devices (19.3% smartphones, 
5.2% tablet computers). The vast majority completed the survey “at home” (82.1%) 
or “in the library/computer lab/office” (10.1%). The proportion of participants using a 
smartphone or a tablet computer at home is surprisingly high (17.1% smartphones, 5.8% 
tablet computers).

As outlined in Sect. 16.2.1, web-based data collection was also used for competence 
testing. Web-based testing basically faces the same challenges as web-based interview-
ing: Respondents are mobile and tend to use mobile devices to access the testing. How-
ever, these challenges have to be met differently in the case of web-based testing. First, 
it is crucial to control the setting of the test situation to ensure comparability with test 
results from an interviewer-supported test scenario. Comparability depends to a large 
extent on a calm and undisturbed test situation and on the proper and controlled display 
of the test items. In line with this, participants in the web-based testing were asked to use 
a traditional computer or a laptop/notebook to complete the tests. In the 2017 competence 
test, the use of mobile devices was technically constrained using access-related paradata 
(for an overview of paradata in web-based surveys, see Callegaro 2013). Respondents 
who entered the test via mobile devices (smartphones, tablet computers) were asked to 
switch to a traditional computer or a laptop/notebook. If reluctant to switch, respondents 
with mobile devices could only proceed after requesting a PIN from the support team 
and using it when re-accessing the web-based testing. In addition to triggering the use 
of adequate (nonmobile) devices, the test setting was controlled by excluding some 
browser types in order to secure a full-screen display of the test, and by technically pre-
venting temporal interruptions of the test. Second, the logging of the testing process is 
more important in web-based testing than in web-based interviewing. Detailed logging of 
web-based test completion is particularly important in mixed-mode test studies, because 
the adequate linking of test results requires information on the process of test comple-
tion when interviewer surveillance is lacking. Information on how the respondent worked 
through the test or on the device type and the web browser used provides important 
covariates for the test score estimation.

16.2.3  Participation

From a data quality point of view, it is important to understand survey participation and 
dropout and to determine possible sources of bias. During the recruitment (for the plan-
ning of the sampling, see Aßmann et al. 2011; for its realization, see Steinwede and Aust 
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2012), 31,082 higher education students provided valid contact information. The panel 
population, however, consists of those 17,910 respondents who took part in the first com-
puter-assisted telephone interview (CATI) and who belong to the target population—both 
being prerequisites for staying in the panel study (Zinn et al. 2017).

A total of 69% of the respondents of the first CATI wave also took part in the first 
computer-assisted web interview (CAWI) and 33% took part in the first competence test. 
In the following CATI waves, the percentage of participants5 varies between 73% in the 
third wave and 66% in the seventh wave.6 Comparing CATI and CAWI participation 
within one year, the CAWI participation is generally lower. The lowest number of par-
ticipants and the highest variation in participation rates can be found in the competence 
tests. Consistent with pertinent literature (cf. Groves et al. 2009; Schnell 2012), mode 
differences in response behavior can be observed in Table 16.1.

Looking at response patterns over the waves, the broad variety of patterns can be 
simplified by grouping them into monotone and nonmonotone patterns.7 The response 
behavior in the first wave of the Starting Cohort First-Year Students tends to be mono-
tone by mode, but nonmonotone overall. Table 16.2 shows the distribution of monotone 
and nonmonotone response patterns in the first nine waves of the cohort (see columns 
two and three), and more detailed information on the monotone response patterns (see 
the last three columns).

Table 16.2  Response patterns

N % N % N % N % N % N %
CATI 17,910 100.00 13,001 72.59 4,909 27.41 6,270 35.01 0 0.00 6,731 37.59
CAWI 17,910 100.00 13,213 73.77 4,697 26.23 4,042 22.57 2,339 13.06 6,620 36.96
all modes 17,910 100.00 6,460 36.07 11,450 63.93 3,261 18.21 0 0.00 3,199 17.86
Source: Scientific use file 9.0.0 NEPS Starting Cohort “First-Year Students” (doi:10.5157/NEPS:SC5:9.0.0).

mode

response pattern

total non-monotone
monotone subdivided

response only
non-response 

only 
m responses 
(0 < m < 9)

monotone all

5The reported numbers do not reflect a comparison of the number of participants to the origi-
nal sample population, but to the population of persons who could still participate in each wave 
excluding final dropouts.
6The low total number of respondents in the seventh wave is due to the structural dropout of all 
persons within the teacher training oversample in this wave. Additionally, in the seventh wave, 
only a subsample of economics students was asked to participate in the competence test (see 
Sect. 16.3.2.1).
7Monotone response patterns are patterns in which a respondent has either taken part in all ana-
lyzed waves or has taken part in all waves up to one point and dropped out in all later waves. Non-
monotone response patterns contain both dropout waves and response waves that do not occur in 
the previously described temporal order (cf. Schnell 2012).



306 J.-C. Brachem et al.

An analysis of panel attrition between the first and the second CATI wave identified 
self-reported intentions of dropping out of current studies, school-leaving grades, living 
alone, and the field of study as relevant predictors for availability in the second wave, as 
well as motivation and school grades as predictors of response given successful contact 
(Liebeskind and Vietgen 2017).

To account for a possible nonresponse bias due to selectivity, the scientific use files 
include nonresponse weights in addition to the design weights (Zinn et al. 2017). These 
nonresponse weights are calculated via several different modeling steps, correcting for 
nonresponse occurring in all stages of sampling, successful recruiting, and (non-)partici-
pation in further panel waves (Zinn et al. 2017).

There are several challenges in order to achieve high participation rates in the stu-
dent cohort: First, the field access required the cooperation of the sampled HEIs. The 
institutions had to commit themselves to the NEPS project, and the teaching staff in the 
sampled study programs had to agree to open their lectures for the recruitment of target 
persons. Although field access via HEIs worked well in general, it turned out to be a bot-
tleneck, especially regarding the recruitment of students at private HEIs, where we see 
much higher dropout rates from the gross sample to the first panel wave than in other 
strata (Zinn et al. 2017). Second, higher education students are less easy to contact than 
members of other populations. Students often provide their parents’ home address, which 
might differ from their place of residence during the academic term. Higher education 
students tend to live in shared apartments, which is a challenge for identifying the eli-
gible target person. Furthermore, students change flats frequently, for example, when 
sojourning abroad or changing to another HEI. Therefore, in order to achieve high par-
ticipation rates in each wave, respondents are also contacted when sojourning abroad. If 
target persons could not be reached via the indicated addresses, these are validated at the 
residents’ registration offices during field time. In addition to that, the survey institute 
does not limit the number of contact attempts. Persons who have not been contacted suc-
cessfully for the current wave via telephone are asked again via (e-)mail to update their 
contact details in order to organize a telephone interview. Third, due to restricted finan-
cial resources, it was not possible to incentivize participation in the web-based surveys in 
the same way as for the telephone interviews. Whereas CATI participants received post-
paid incentives (10 Euros), until now, CAWI participants have taken part in a lottery raf-
fling prizes specially tailored for the student population.

16.3  Main Research Issues and Overview of Data Collected

16.3.1  Common Features

NEPS collects data from a life-course perspective. In this sense, respondents are sur-
veyed within eight different stages of their educational biographies, which allows exten-
sive research on educational transitions and trajectories. Within all stages, respondents’ 
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individual episodes and their various life spheres are recorded and updated (for further 
information, see Chaps. 1 and 2, this volume). Moreover, NEPS data provides longitudi-
nal information on theoretical key dimensions such as competence development, learn-
ing environments, educational decisions, migration background, returns to education, 
and motivation and personality (for further information on the so-called “NEPS pillars,” 
see Chaps. 4–9, this volume). This scientific concept forms the basis for the surveys in 
the Starting Cohort First-Year Students.

16.3.2  Specific Features

16.3.2.1  Subject-Specific Competence Test
Up to now, competence tests have been administered at three measurement points in the 
Starting Cohort First-Year Students. In the first wave, the domain-specific competen-
cies mathematical literacy, reading literacy, and reading speed were tested; in the fifth 
wave, two domain-specific competencies (computer literacy, science literacy) as well as 
domain-general cognitive functions (perceptual speed, reasoning). Later on, in the sev-
enth wave, a subject-specific competence test in business administration was conducted 
on a subsample of the student cohort. The results of this test should allow for the analy-
sis of the interrelation of competences in business administration with other competence 
domains and the relevance of subject-specific competences for “employability” and other 
labor market outcomes.

As described in Aschinger et al. (2011; cf. Sect. 17.2.1.2, first edition), we followed 
a curriculum-oriented approach when developing the subject-specific test. In coopera-
tion with the project “WiwiKom” (Förster et al. 2013), two foreign test instruments were 
translated and adapted to ensure the fit for German HEIs: (1) The EGEL (Exámenes 
Generales para el Egreso de la Licenciatura; Centro Nacional de Evaluación para la 
Educación Superior 2011), covering the business administration fields management 
and accounting; (2) the TUCE (Test of Understanding in College Economics; Walstad 
and Rebeck 2008), covering the areas of micro- and macroeconomics. Furthermore, an 
expert rating of the tasks and two developmental studies were administered in order to 
select the best items. The final test instrument consisted of 36 multiple-choice tasks in 
the fields of marketing, organization, financing, accounting, microeconomics, and mac-
roeconomics (for an overview of the instrument development and the scaling results, see 
Lauterbach 2015).

The test in business administration was implemented for a subsample of 601 students 
in economics. This resulted in 338 valid cases that show different test results in terms of 
gender, first language, and educational background: On average, the students in the sam-
ple solved 19 out of 36 tasks correctly. Men performed significantly better than women, 
and native speakers did better than students with another first language than German. 
Moreover, if one of the students’ parents had an academic degree, they performed 
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slightly better than students with a lower educational background. Regarding the interre-
lations with the competence domains measured in the first wave, significant correlations 
could be observed between competencies in business administration and mathematical 
literacy (r = 0.30) as well as reading literacy (r = 0.20). Because 11 of the 36 test items 
require calculations, the stronger interrelation with mathematical literacy is not surpris-
ing. Besides the domain-specific competencies mathematical literacy and reading liter-
acy, gender (r = 0.33) and migration background (r = 0.46) seemed to be comparatively 
strong predictors for competencies in business administration.8

Further analyses with respect to educational and occupational developments and out-
comes are not yet feasible due to low case numbers in response to the relevant questions. 
Hopefully, responses in later waves and the potential use of imputation methods will fill 
this gap.

16.3.2.2  Transitions
Higher education students and graduates experience diverse transitions throughout their 
educational pathways: the transition from secondary to higher education, transitions 
within higher education, and the transition from higher education to the labor market 
(Grosemans and Kyndt 2017; Kyndt et al. 2017; Trigwell 2017).

According to Hussey and Smith (2010, p. 156), “a transition is a significant change in 
a student’s life, self-concept and learning: a shift from one state of understanding, devel-
opment and maturity to another.” On the one hand, HEIs and labor market players can 
support these transitions and make them as easy as possible; on the other hand, transi-
tions such as student dropout should be avoided. Therefore, it is important to understand 
the reasons for transitions.

The data of the Starting Cohort First-Year Students comprises information relevant 
for describing transition processes and explaining individual educational decision mak-
ing. Thereby, transitions to higher education, transitions within higher education, and 
transitions to the labor market are addressed from a life-course perspective.

Regarding the transition to higher education, hurdles and assistance during the tran-
sition between different learning environments are recorded (for further information on 
life-course-specific learning environments, see Chap. 5, this volume). In the first tele-
phone interview and web-based survey in 2011 shortly after the beginning of their stud-
ies, the panel members were asked how well prepared they felt for university in order to 
learn more about the match between acquired competencies and the demands of higher 
education. In addition, the participants had to answer whether they could take up their 
desired study program, how long they had to wait for it, and what family and friends 
think about their studies. To learn more about the assistance offered during the transition 

8Due to incomplete data in the Scientific use file for the domains measured in the fifth wave (com-
puter literacy, science literacy, perceptual speed, reasoning), the interrelations with competencies 
in business administration have not yet been analyzed.
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process, students were asked whether the different learning environments offered infor-
mation and advice.

Regarding the transitions within higher education, the data comprise information 
about changes of study majors, study programs, or HEIs; and about studying abroad, 
dropping out of university, and the transition to Master’s programs. Questions concern-
ing the transition to Master’s programs have been an integral part of the interview pro-
gram since the third web-based survey in 2013. Besides the preparation for Master’s 
programs, entry requirements are examined as well as the question whether the current 
Master’s program is a student’s first choice and how supportive students perceive their 
personal environment. Moreover, Master students should specify how useful different 
personal or institutional sources of information had been for the decision to enter a Mas-
ter’s program. Furthermore, the offer, use, and quality of different information and quali-
fication opportunities are observed.

Regarding the transition to the labor market, Master students and panel members who 
are no longer students receive, since the third web-based survey in 2013, questions con-
cerning their prospective transition to the labor market as well as specific questions about 
their job search. In order to analyze the transitions from a retrospective point of view as 
well, employed persons have been given questions about their job search, the perceived 
job preparation, and employer measures for the career start since the fourth telephone 
interview in 2014.

The items used to capture the mentioned transition processes are self-developed, fur-
ther developed, or adapted from existing studies on students’ transition and information 
behavior, job search, job preparation, and career start (Grützmacher et al. 2011; Heine 
et al. 2010; Rehn et al. 2011).

In addition, the data of Starting Cohort First-Year Students includes information rel-
evant for explaining transitions and educational decisions in the life course (for further 
information on educational decisions, see Chap. 6, this volume; cf. Sect. 17.2.3, first 
edition). For example, there is data available on students’ academic and social integra-
tion (Dahm et al. 2016), student time resources and restrictions, educational aspirations, 
study-related expectancies and values, as well as cost-benefit considerations regarding 
doctoral studies.

All in all, the collected data might shed further light on individual transition processes 
between learning and working environments as well as on potential hurdles and deficits.

16.3.2.3  Learning Environments
In sociology but also in certain strands of psychology and educational science, it is 
widely acknowledged that the context in general and the learning environment in par-
ticular are important factors in decision making, social action, learning, and competence 
development. In contrast to the significance attached to the institutional and educational 
conditions, conceptual models and measurement instruments for HEIs as formal learning 
environments are rare (Schaeper and Weiß 2016). Therefore, coherent and theory-based 
questionnaires for assessing the learning environment, both in undergraduate or Master’s 
education and in doctoral training, had to be developed (cf. Sect. 17.2.2, first edition).
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In terms of Bronfenbrenner’s (1979) ecological systems theory and his distinction 
between four system levels, the instrument focuses on the micro and meso system of 
the learning environment. Following research on the basic dimensions of process qual-
ity within schools (Klieme et al. 2006; Radisch et al. 2007), both questionnaires address 
three elements: structure (S), support (S), and challenge (C). The instrument designed to 
measure the learning environment in undergraduate and Master’s programs additionally 
covers orientation (O) as a fourth dimension. In adopting this “SSCO” model, we chose 
a conceptual framework that guides the measurement of different learning environments 
in NEPS (cf. Bäumer et al. 2011; Chap. 5, this volume).

The questionnaire for assessing the quality of predoctoral programs was developed 
in cooperation with NEPS pillar “Education Processes in Life-Course-Specific Learning 
Environments.” It consists of 11 subscales and 42 items that had been newly developed 
or selected and adapted from existing survey instruments (for a detailed account of the 
conceptual basis, the process of questionnaire construction, and psychometric properties, 
see Schaeper and Weiß 2016). Confirmatory factor analyses yielded acceptable results. 
Cronbach’s alpha ranged from 0.85 for the scale “practice orientation” to 0.55 for the 
two-item scale “reproduction orientation.” In addition to collecting data on the pre-
doctoral learning environment as perceived by the students, we also gathered objective 
information by analyzing documents and statistics. This information related mainly to 
structural opportunities and restrictions of the degree programs, the HEI, and the local/
regional context (Schaeper and Weiß 2016).

These comprehensive data on the learning environments in predoctoral study pro-
grams can be used, for example, to answer the question on which aspects of the learning 
environment impact on student outcomes and behaviors most, or whether the effect of 
the learning environment differs depending on students’ characteristics.

To measure the perceived conditions for academic development during doctoral train-
ing, we adapted an instrument developed by de Vogel et al. (2017) and shortened it in 
collaboration with the authors. The questionnaire consists of 11 subscales each con-
taining 3 items. The structural characteristics (S) refer to the continuity of supervision, 
the intensity of supervision, and the reliability and feasibility of the thesis topic. The 
support dimension (S) is represented by instrumental and informational support avail-
able in the academic environment, emotional support, assistance in building academic 
networks, and help in developing career perspectives. Within the challenge dimension 
(C), the focus is on the subdimensions participation in academic discourse, collaborative 
research, interdisciplinarity, and internationality. In view of the diverse ways of earning 
a doctoral degree, the instrument had to be suitable for all contexts of doctoral training 
(e.g., participants in structured doctoral programs, research assistants, scholarship hold-
ers, external candidates).

The instrument was applied for the first time in the web-based survey in 2016. A total 
of 526 doctoral candidates, who mostly started their doctoral training less than 2 years 
ago, participated in this panel wave. The data analysis suggests that all 11 subdimensions 
have been measured reliably (0.75 ≤ αc ≤ 0.92). Moreover, the results of a second-order 
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confirmatory factor analysis provided evidence for the multidimensional structure of the 
conceptual model.

Given the reliability and validity of the instrument, the data can be used to analyze the 
impact of the perceived learning environment during doctoral training on degree comple-
tion or dropout as well as on career intentions and future occupational careers within or 
outside academia.

16.3.2.4  Employment Situation and Work Characteristics
A long-term perspective on individual employment histories is an important issue, espe-
cially in the higher stages of NEPS, because transitions to the labor market, employment 
trajectories, and specific employment situations illustrate the labor market outcomes of 
education. A long-term perspective is especially important in the Starting Cohort First-
Year Students, because the labor market entries of graduates frequently turn out to be 
sequential processes accompanied by further academic and vocational training through-
out graduates’ working lives (Briedis et al. 2016).

Even if for some graduates, labor market entries take a few months and longer, in 
comparison to graduates of vocational training (Grotheer 2010), their unemployment 
rates are rather low (Euler et al. 2018). Therefore, specific job-related measures are much 
more informative regarding higher education graduates than the general prospects of 
labor market participation.

NEPS Starting Cohort First-Year Students applied a broad definition of “employ-
ment”: Besides the main categories of paid employment, self-employment, civil service, 
and military, also practical activities throughout one’s studies (e.g., internships, trainee-
ships) and episodes with an educational focus after graduation (e.g., internships for a 
second state examination) are considered. In addition, information on marginal employ-
ment, temporary work, and all kinds of atypical work is covered.

Besides the general employment status of the target persons, a wide range of infor-
mation on the contractual and business-related characteristics as well as on qualifica-
tion demands is collected within the longitudinal recording of employment episodes 
via yearly telephone interviews. This includes, for example, information on contract 
types (permanent, fixed-term), working hours (contractual, actual), earnings (only for 
nontemporary jobs), and the detailed occupational status. Furthermore, the economic 
sector, the size, and the location of the employer are specified as well as employers’ job-
related requirements and the training offered at work. Whereas this information has been 
recorded for every employment episode since the winter term 2010/2011, other aspects 
are observed only after graduation (e.g., relationship between employment and for-
mer studies, learning opportunities, job tasks regarding qualification requirements and 
the variety, autonomy, and holistic nature of tasks. Besides this, further information on 
job characteristics (such as job adequacy and job satisfaction) has been collected in the 
CAWI waves since 2016. Regarding the transitions to the labor market, detailed informa-
tion on job search, job preparation, and employer measures for the career start is pro-
vided within the CATI waves (see also Sect. 16.3.2.2).
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The detailed recording of employment episodes allows us to analyze transitions to the 
labor market, participation in the labor market, and occupational mobility on the labor 
market for higher education students and graduates.

16.3.2.5  Family Planning
It is well known that family-related decision making is associated with educational 
choices and the educational level attained. Regarding highly educated persons, certain 
changes of status, such as marriage or the birth of the first child, occur later (Cygan-
Rehm and Maeder 2013; Marini 1984). Moreover, childlessness is more prevalent 
among higher education graduates than among the rest of the population (Kreyenfeld 
and Konietzka 2017; Schaeper et al. 2017).

The data on the Starting Cohort First-Year Students comprises not only detailed 
(event history) data on children but also information about family planning and family-
related attitudes. The latter were gathered in a telephone interview in spring 2018, at a 
time when most of the target persons were either advanced in their studies or had already 
left higher education and entered the labor market. The items applied originate from the 
German Family Panel “pairfam” (Thönnissen et al. 2017).

On the one hand, the panel members were asked how many children they would like 
to have altogether, assuming ideal circumstances (“idealistic family planning”). On the 
other hand, they should specify how many children they will probably have altogether, 
thinking realistically about having children (“realistic family planning”). Whereas ideal-
istic family planning reflects a person‘s general family orientation, realistic family plan-
ning is directly connected to a person’s environment and the associated opportunities and 
restrictions (Huinink et al. 2008). Furthermore, in terms of cost-benefit considerations, 
participants should indicate how strongly they expect or worry that different things may 
occur (e.g., getting new ideas, not accomplishing professional goals) because of having 
children (“Value of Children”). The Value of Children concept assumes that a life with 
children involves individual costs and benefits that can be assigned to the dimensions 
stimulation, affect, esteem, and comfort (Nauck 2001).

Taking into account additional panel information (e.g., educational choices, impor-
tance of areas of life, work–life conflict), the collected data might shed further light on 
family-related attitudes and the process of family formation among higher education stu-
dents and graduates.

16.3.2.6  Special Survey Program for Teachers and Teacher Candidates
Because Starting Cohort First-Year Students places special emphasis on (prospective) 
teachers as a key profession for the quality of school education, teacher education students 
were oversampled considerably (see Sect. 16.2.1). The sample consists of around 5,500 
teacher candidates (Wave 1) and covers the entire range of teacher training programs in 
all German Federal States. Thanks to a grant from the Federal Ministry of Education and 
Research, it was possible to continue monitoring the whole sample of teacher education 
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students from 2014 onward for at least 3.5 years and to include survey instruments specifi-
cally aimed at (prospective) teachers.

The primary research interest of this “Panel of Teacher Education Students” (“Lehr-
amtsstudierenden-Panel”; LAP) is to analyze and explain teachers’ professional com-
petencies and educational practices. In developing these competencies, the preparatory 
service is considered to play a decisive role. Therefore, the LAP project pays spe-
cial attention to this second stage of teacher training that combines practical training 
at schools with theoretical reflection, and measures relevant aspects of this particular 
learning environment. The instrument focuses on the support dimension of the above-
mentioned SSCO model of learning environments (see Sect. 16.3.2.3 and Chap. 5, this 
volume), but also addresses the dimensions challenge and orientation.

The measurement of teachers’ professional competencies is informed by the multidi-
mensional competence model of Baumert and Kunter (2006) that includes both cognitive 
and noncognitive aspects and distinguishes between professional knowledge, attitudes 
and beliefs, motivational orientations, and self-regulation. For several reasons, it was 
not possible to collect data on professional knowledge. However, we used self-reports to 
measure attitudes and beliefs (e.g., beliefs about teaching and learning, professional self-
concept, beliefs regarding inclusive education, cultural beliefs), motivational orientations 
(e.g., motivation for choosing teacher education, enthusiasm for teaching, general teach-
ing self-efficacy beliefs, self-efficacy beliefs regarding inclusive education, teaching in a 
multicultural context), and occupational self-regulation with a focus on the dimensions 
“work engagement” and “resilience.”

The LAP project is based on the assumption that teachers’ professional competen-
cies are related to the quality of teaching, which, in turn, impacts on students’ learn-
ing outcomes. One approach to assessing the quality of teaching is to use teachers’ 
self-reports of their instructional practices (Kunter and Klusmann 2010). Following the 
SSCO model, we consider classroom management (“structure”), constructive support 
(“support”), and cognitive activation (“challenge”) to be central dimensions of instruc-
tional quality (Klieme et al. 2006). Therefore, we collected self-reported data on selected 
aspects of these dimensions (e.g., disturbance and monitoring, individualized instruction, 
cognitively activating instruction).

To measure the constructs that are specifically targeted at (prospective) teachers, we 
selected items from existing survey instruments that have been proved to be reliable and 
valid (Kauper et al. 2012; Kunter et al. 2016; Max-Planck-Institut für Bildungsforschung 
2010). Together with the data from the basic survey program of NEPS Starting Cohort 
First-Year Students, this information significantly increases the potential for research on 
teacher education and the teaching profession. Due to the encompassing survey program 
and the longitudinal approach following teacher education students right from the begin-
ning of their studies until well into their professional careers, the database opens up the 
opportunity to address a broad range of research issues—from the choice of the teaching 
profession and different stages of teacher training to professional competencies, prac-
tices, and well-being.
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16.4  First-Year Students of the Winter Term 2010/2011: 
Educational Trajectories of the Cohort

In the following, we present an overview of educational trajectories within the NEPS 
Starting Cohort First-Year Students. To display complete trajectories for the first 
4.5 years after entering higher education in 2010, only sample members who took part 
in the fifth CATI wave in 2015 were included (about 10,000 persons). Higher education 
students at universities (see Fig. 16.1) and universities of applied sciences (see Fig. 16.2) 
were examined separately, on the basis of the tertiary institution reported in the first 
wave.

The overview focuses on the following educational states: (1) studying for a Master’s 
degree, (2) studying for a Bachelor’s degree, (3) studying for other academic degrees 
(e.g., first state examination), (4) completing a (vocational) training, (5) dependent 
employment and self-employment, (6) other employment-related activities (e.g., intern-
ship, traineeship), (7) other states. For students reporting parallel states within one 
month, the lower-numbered state was prioritized. Thus, if a Master´s program and any 
other concurrent state were reported, the Master´s program is displayed; if a Bachelor´s 
program and a concurrent employment were reported, the Bachelor´s program is 
mapped. Because the purpose of the figures is to display the trajectories of target persons 
in the student cohort, the percentages shown are unweighted.

Due to the definition of the sample population, all surveyed persons are initially first-
year students at a tertiary institution. Whereas only a small proportion of the sample 
passes into employment or (vocational) training within the first 2 years, up to 95% of the 
first-year students in the sample were still studying at a HEI by the end of the second year.
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http://dx.doi.org/10.5157/neps:sc5:9.0.0


31516 Higher Education and the Transition to Work

3 years (6 semesters) after entering higher education, a rising proportion of surveyed 
persons reported enrollment in Master’s programs. At the end of the observation period, 
the proportion of Master’s students is approximately 35% for students at universities 
and universities of applied sciences. However, Fig. 16.1 also contains degree programs 
for first state examinations (“other academic degrees”) that, on average, last longer than 
Bachelor’s programs (Autorengruppe Bildungsberichterstattung 2014) and usually lead 
to a subsequent internship and not to a Master´s program. There is still a proportion of 
30% studying for a first state examination at the end of the observation period (38% in 
the beginning). Fading out this group, one can see that the proportion of transitions into 
a Master’s program after finishing a Bachelor´s program is much higher at universities 
than at universities of applied sciences. This finding is in line with the findings of other 
studies (e.g., Rehn et al. 2011).

The share of transitions into doctoral training is still below 1% at the end of this 
observation period (not shown separately in the figures).

Other differences between the trajectories of first-year students at universities and uni-
versities of applied sciences become visible regarding the transitions to the labor market. 
After an average duration of study (6 semesters), the proportion of reported employment 
episodes rises from approximately 10% after 36 months to over 40% at the end of the 
observation period for target persons at universities of applied sciences. In the subsam-
ple of target persons at universities, the share of persons reporting an employment and 
no ongoing higher education episode lies well below 15%, even after 4.5 years. Again, 
leaving out target persons studying for a first state examination, the share of persons 
reporting an employment episode lies below 20%, which is obviously a smaller share 
compared to target persons at universities of applied sciences.
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At the end of the observation period, there is still a proportion of about 17% of Bach-
elor’s students. However, this does not necessarily reflect longer durations of study, 
because changes of fields of study or HEIs are not displayed in the figures.

Figure 16.3 shows the duration until target persons in NEPS Starting Cohort First-
Year Students receive their first undergraduate degree. Only the first reported undergrad-
uate degrees were considered in the analysis—that is, Bachelor’s degrees, diplomas, first 
state examinations, and Magister degrees. Postgraduate degrees such as Master’s degrees 
or Ph.Ds were excluded.

The analysis shows that students enrolled at universities of applied sciences gradu-
ate slightly faster than students at universities. Half of the students from universities of 
applied sciences graduate after 3.4 years (or after almost 7 semesters), whereas students 
from universities graduate about one semester later. Dropouts or other kinds of study 
interruptions were not taken into account.

To further examine which factors might influence the time a student needs to obtain 
the first undergraduate degree, an explorative Cox regression analysis was conducted. A 
Cox regression allows us to investigate how specified factors influence the rate of a par-
ticular event happening. The dependent variable in the following analysis is the time a 

Fig. 16.3  Time needed to obtain the first undergraduate degree (Kaplan–Meier survival estimates). 
Source Scientific use file 9.0.0 NEPS Starting Cohort First-Year Students (https://doi.org/10.5157/
neps:sc5:9.0.0)

http://dx.doi.org/10.5157/neps:sc5:9.0.0
http://dx.doi.org/10.5157/neps:sc5:9.0.0
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student needs from the beginning of a study program to the completion of the first under-
graduate degree. Students who did not receive a degree until the date of the last interview 
(right-censored observations) were included in the analysis as well. The analysis has 
an explorative function and is limited to the NEPS Starting Cohort First-Year Students. 
Hence, no conclusions regarding the total student population can be made and no signifi-
cance levels are reported.

Various variables considered to be relevant for the duration were included such as 
gender, age, migration background, father’s highest school leaving qualification, infor-
mation on overall working hours per week,9 and on minor children (under 18 years) 
living in the household. Furthermore, the average overall grade in the school leaving 
certificate (GPA), the field of study, information on enrollment in a teacher education 
program, as well as the specific type of HEI were included.

Table 16.3 shows the unweighted results of the analysis. Please note that the hazard 
ratios are exponentiated coefficients. Hence, values smaller than one indicate negative 
effects on the duration until the first undergraduate degree is obtained (dependent vari-
able). Due to data and modeling requirements, potentially time varying covariates (e.g., 
age, working hours, minor children living in the household) were restricted to informa-
tion from the first wave and are treated as if they were invariant.

The explorative analysis shows that in comparison to male students, female students 
have a higher probability of graduating successfully, that is, of obtaining an undergradu-
ate degree. The age of the target person has a slightly negative effect on the completion 
rate, which means that every additional year of life lowers the probability of receiving 
an academic degree. In comparison to German students, students with a migration back-
ground have a lower probability of completing an undergraduate degree program. Com-
pared to students whose fathers have a low general school leaving qualification, students 
whose fathers achieved an average school leaving qualification have a higher comple-
tion rate. Students with highly qualified fathers have only a slightly higher completion 
rate. The amount of working hours during studies shows neither a negative nor a positive 
effect. However, when minor children (under 18 years) are living in a student’s house-
hold, the completion rate decreases. Regarding the performance and tertiary education 
variables, the model shows that the lower a student’s GPA, the lower her or his comple-
tion rate. In comparison to students studying humanities or arts, students enrolled in busi-
ness, law, or social sciences are less likely to obtain an undergraduate degree, whereas 
students enrolled in science, technology, engineering, or mathematics are more likely to 
attain an undergraduate degree. Students enrolled in teacher education programs have a 
lower completion rate than other students. Finally, students attending a university have 
a lower completion rate than students from universities of applied sciences. However, as 
university students are overrepresented in the sample, this effect might be overestimated.

9Students who reported not to be employed at all or who were employed before they started their 
degree were set to zero working hours. Students who were currently employed but did not give any 
information on working hours were excluded from the analysis.
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16.5  Conclusion

In this article we provided an overview of NEPS Starting Cohort First-Year Students—its 
study design, main research issues, and the data available to the scientific community. 
We described the overall study design and the challenge of maintaining participation in 
a panel survey of higher education students. We highlighted some focal points shaping 
the last years of data collection such as the development of an instrument for measur-
ing learning environments in higher education including doctoral studies, the implemen-
tation of questionnaire modules on teacher education and the teaching profession, the 
development of a subject-specific competence test, and the implementation of a layout 
for web-based surveys suitable for mobile devices such as smartphones and tablet com-
puters. Finally, we presented some key findings regarding educational trajectories and 
the duration of studies.

Table 16.3  Factors influencing the time needed to obtain the first undergraduate degree  
(Cox regression)

Note Duration until first degree (dep. var.); exponentiated coefficients
Source Scientific use file 9.0.0 NEPS Starting Cohort “First-Year Students” (https://doi.
org/10.5157/neps:sc5:9.0.0)

Hazard 
ratio

Gender (Ref.: male) 1.27

Age 0.99

Migration background (Ref.: no migration background) 0.84

Father: Highest general school leaving qualification (Ref.: low)

Middle 1.26

High 1.09

Working hours 1.00

Minor children in household (Ref.: no children) 0.62

GPA 0.89

Field of study (Ref.: humanities, arts)

Business, law, social sciences 0.88

STEM 1.09

Medicine, health sciences 0.17

Enrollment in teacher education program 0.47

Type of HEI (Ref.: University of applied sciences) 0.77

LR Chi2 260.97

No. of observations 7763

No. of failures 1101

http://dx.doi.org/10.5157/neps:sc5:9.0.0
http://dx.doi.org/10.5157/neps:sc5:9.0.0
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At present, the members of NEPS Starting Cohort First-Year Students are either on 
the threshold of taking up employment after graduation or they are in their early profes-
sional careers. This new stage in the life course of the panel members calls for further 
developing the survey program and including specific work-related constructs such as 
the requirements of highly qualified work (e.g., knowledge work) and the employment 
situation of teachers (e.g., cooperation with colleagues). Such contextual data will make 
it possible to examine labor market outcomes of higher education graduates in more 
detail and to better understand career decisions.

Altogether, we can conclude that the NEPS Starting Cohort First-Year Students 
provides an excellent and unique database for analyzing educational processes in Ger-
man higher education and its outcomes in a comprehensive life-course perspective. The 
cohort’s data allows us to scrutinize individual pathways through higher education and 
beyond within an interdisciplinary theoretical framework. The highly integrated survey 
program of the NEPS Starting Cohorts (see Chaps. 11–17, this volume) opens up the 
potential for cohort comparisons, especially with the NEPS Starting Cohorts “9th Grade” 
and “Adults.” Being a nationwide study on individual trajectories in and beyond higher 
education in Germany including competence testing and different theoretical as well as 
disciplinary perspectives, the NEPS Starting Cohort First-Year Students makes a sub-
stantial expansion of German educational data available to empirical research on higher 
education and its outcomes.
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Abstract
The adult stage (Stage 8) of the German National Educational Panel Study (NEPS) 
focuses on the adult working age population in Germany and serves, in many 
respects, as a capstone for the NEPS structure. Its main purpose is to collect data from 
Starting Cohort 6 (SC6, adults) on adult education, specifically on formal, nonfor-
mal, and informal further training; on competence endowment and its development 
over the life course; and on monetary and nonmonetary returns to initial and adult 
education in a life-course perspective. The data include a large number of theoreti-
cally derived determinants of adult education and competencies, as well as informa-
tion on returns within and outside of the labor market. Detailed information on the 
learning environments at a workplace or in a household makes it possible to contex-
tualize the returns to education. On the one hand, the SC6 data contain detailed ret-
rospective information on education, labor market participation, and households; on 
the other hand, they provide yearly panel information from currently ten waves (as of 
May 2018). These rich data allow numerous analyses from a life-course perspective 
pertaining to sociological, economic, psychological, and developmental theories.
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17.1  Main Objectives

Both political and scientific debates have been stressing the growing societal importance 
of adult education and lifelong learning (European Commission 2017; German Council 
of Economic Experts 2017). This discussion is motivated by ongoing globalization, skill-
biased technological change, digitalization, and the development of a knowledge soci-
ety. As these structural changes are of crucial importance for the working lives of the 
population in (post-) industrialized countries, education is no longer an asset achieved in 
youth that remains of constant value during a long and stable employment career. Today, 
adults have to learn continuously to keep up with flexible requirements at the workplace 
and to be able to find employment in different and rapidly changing fields. Additionally, 
because the aging population in Germany is leading to a lack of skilled employees, life-
long learning becomes more important due to demographic changes. One way to meet 
this demand for skilled employees is through further education of adults. Thus, adult 
education and lifelong learning have become an integral part of current and future educa-
tional careers.

The first objective of Stage 8 of the National Educational Panel Study (NEPS) is 
to collect comprehensive high-quality data on adult education and lifelong learning—
including data on the learning environments and decision-making processes leading to 
learning participation of adults. The NEPS adult stage is responsible for collecting data 
from Starting Cohort 6 (SC6, adults).1 Due to the complexity of the research fields asso-
ciated with lifelong learning, several choices had to be made: What kind of adult edu-
cation should be covered—only job-related learning or private learning as well? What 
kind of training courses should be considered—only courses with physical attendance 
offered by certified providers or courses offered by any provider through any medium or 
platform? And what kinds of contents need to be covered—training of cognitive and/or 
noncognitive competencies or training of specific skills? The main topics chosen for the 
NEPS adult stage are presented in the following sections.

Lifelong learning is embedded in educational and occupational careers. On the one 
hand, participation in adult education depends, for example, on specific family arrange-
ments, time constraints, and well-being; on the other hand, initial and adult education 
form occupational careers, family arrangements, well-being, and political participation 
later in life. Thus, the second objective of the NEPS adult stage is to collect complete 
and detailed data on the education, employment, and family histories of adults along 
with data on their subjective well-being, health, and political participation. SC6 data 
on the life-courses of individuals serve as background information for adult education, 

1For details on Starting Cohort 6 (adults) see: https://www.neps-data.de/en-us/datacenter/dataand-
documentation/startingcohortadults.aspx. In 2018, respondents of Starting Cohort 4 are about 22 to 
24 years old. From 2018 onward, they are being given the same core questionnaire for adults as the 
members of Starting Cohort 6.

https://www.neps-data.de/en-us/datacenter/dataanddocumentation
https://www.neps-data.de/en-us/datacenter/dataanddocumentation
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and—equally importantly—as an outcome of educational investments at any previous 
point in the life-course. As the final stage in the overall study design, the NEPS adult 
stage provides information on the outcome of all educational efforts as well as informa-
tion on continuing educational efforts during adulthood.

The third objective of the NEPS adult stage is to collect data on domain-specific and 
domain-general cognitive competencies during adulthood. So far, little is known about 
how competencies are acquired, distributed, and changed over the life-course (Allmend-
inger and von den Driesch 2015; Allmendinger and Leibfried 2003). SC6 data allow 
researchers to close this gap by gathering information not only on reading literacy and 
mathematical, natural sciences and computer skills but also on a person’s interests, self-
concept, and motivation. This enables analyses of the development of cognitive compe-
tencies over the life course combined with a simultaneous evaluation of returns to formal 
qualifications, competencies, and employment experiences.

Figure 17.1 summarizes the objectives of the NEPS adult stage within the context of 
the overlying NEPS structure. The theoretical model of NEPS is introduced in Chap. 1 
of this volume. Figure 17.1 simply rephrases the six pillars representing this model and 
includes the adult stage objectives: The SC6 data collected in the NEPS adult stage 
enable researchers to study participation in adult education, including effects of learn-
ing environments, prior educational activities, migration backgrounds, and psychologi-
cal aspects, as well as the decision-making processes that lead to participation in adult 
education. Moreover, this can be used to analyze effects of initial and adult education on 

ADULT EDUCATION /
LIFELONG LEARNING

COMPETENCIES

LEARNING 
ENVIRONMENT RETURNS

MIGRATIONEDUCATIONAL 
DECISIONS

INITIAL 
EDUCATION

OUTCOMES
LABOR MARKET,

WELL-BEING,
HEALTH,
FAMILY 

FORMATION

PERSONALITY 
TRAITS

Fig. 17.1  Main research objectives of NEPS Stage 8. Source Own image



32917 Adult Education and Lifelong Learning

various outcomes, such as labor market participation and performance, well-being, and 
health. Finally, the development and the effects of competencies over the life course can 
be described and researchers can elaborate on this interrelation. Adopting a dynamic life-
course perspective enables researchers to assess the extent to which previous competen-
cies, learning environments, educational decisions, a person’s migration background, and 
socioemotional traits (e.g., personality) reinforce educational participation, the develop-
ment of competencies, and educational outcomes over time.

In order to achieve these objectives and to address more specific research questions 
from the six pillars of NEPS, the adult stage covers the population of all adults of work-
ing age regardless of their actual employment status. It introduces a number of innova-
tive and unique elements to a large-scale panel study by:

• Combining economic, sociological, psychological, and educational sciences theories 
for a truly interdisciplinary approach to adult education and returns to education in a 
life-course perspective

• Developing and adjusting measures of various theoretical constructs for adult 
interviews—for example, measures of learning environments, social and cultural 
resources, migration-specific factors, and returns to education

• Introducing modularized measures of all dimensions of educational activities (formal, 
nonformal, and informal learning) and detailed measures of employment activities, 
job tasks, partnerships, and children over the entire life course

• Applying measures of various educational outcomes, including detailed information 
on labor market returns, subjective well-being, health, and social and political partici-
pation

• Repeatedly assessing the individual development of cognitive competencies in a rep-
resentative adult sample, including various domain-specific assessments that can be 
compared with competence endowments in earlier stages of NEPS

• Introducing elements of data editing to the interview situation by applying the latest 
computer-assisted interview techniques in order to raise the quality and consistency of 
life-course data

• Enriching survey data with longitudinal administrative employment information from 
social security records—for example, data on earnings, labor market participation, 
and firm characteristics as well as on unemployment and participation in active labor 
market policy measures (for details, see Antoni et al. 2018)

17.2  Conceptual Framework and Research Questions

The research questions for the NEPS adult stage are based mainly on sociological and 
economic individual-level theories on education and labor market participation such 
as human capital theory, signaling theory, and a rational choice theory of educational 
decisions. These theoretical foundations are extended by approaches from educational 
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sciences and developmental psychology. The latter are particularly important for under-
standing competence endowment and development over adulthood. The possibility 
of combining information on competence endowment and development with not only 
detailed schooling, training and employment trajectories but also personality traits, 
motivation, and attitudes makes the SC6 data a unique source for research in the social 
sciences. Moreover, it allows for the development of theoretical models explaining com-
petence endowment.

17.2.1  The Life-Course Perspective on Educational Histories 
and Adult Education

The central conceptual perspective of the study is life-course research (Mayer 1990, 
2009; see Chap. 2, this volume). This perspective perceives an individual’s life course 
as a sequence of activities and events in various life domains and spheres (for examples, 
see Aisenbrey and Fasang 2017; Brehm and Buchholz 2014; Struffolino et al. 2016).2 
Life courses are understood as rule-based, dynamic characteristics of the social structure 
that affect numerous individuals and their social positions. Life courses are influenced 
by institutions in which individuals are embedded. Thus, life courses depend partly on 
individual decisions and intentional behavior and partly on unintentional outcomes of 
the individual’s actions (for applications, see, e.g., Bächmann and Gatermann 2017; 
 Hägglund and Bächmann 2017). Research on the life course theoretically and empiri-
cally analyzes the dynamics of the distribution of positions and the resources held by 
individuals in a society. This perspective allows for the simultaneous analysis of age, 
cohort, and period effects and thus accounts for “local interdependencies” of events and 
conditions (Becker and Blossfeld 2017; Mayer and Huinink 1990).

In particular, the timing and sequencing of education and training in occupational 
careers can be explored and linked with parallel activities in other life domains. With 
a life-course perspective, an adult’s education embedded in that individual’s life course 
can be analyzed in both work and private contexts. This makes it possible to explore 
the influence of employers and other (labor market) institutions, regional disparities, or 
the gender-specific impact of partners, children, and family arrangements in general. 
Moreover the effects of these factors on participation rates in adult education can be 
identified (for employer-specific effects, see Ehlert 2017; for regional-specific effects, 
see Görlitz and Rzepka 2017; Rzepka and Tamm 2016). Further, research questions on 
decision-making processes regarding participation in educational activities can be ana-
lyzed, including the importance of previous educational and occupational attainment and 
potential path dependencies (e.g., Kramer and Tamm 2018). Cumulative returns of adult 

2All references in italics throughout this chapter refer to empirical research based on data of NEPS 
Starting Cohort 6 (SC6).
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education over the life course for various labor market and non-labor-market-related out-
comes can also be studied with the SC6 data.

The questionnaire is also based on concepts that capture salient historical changes in 
life-course patterns. The most comprehensive approach, individualization theory (Beck 
1986), assumes that individuals are gaining greater control over their lives due to the 
process of modernization. Accordingly, they pursue a wider variety of life choices and 
life trajectories. This concept can be contrasted to various other, partly contradicting 
approaches to life course development such as pluralization (Zapf 1991), institutionaliza-
tion (Kohli 1985), deinstitutionalization (Shanahan 2000), standardization (Kohli 1985), 
and destandardization (Modell et al. 1976). These concepts offer powerful and theoreti-
cally derived models for comparing the educational pathways of different cohorts. SC6 
data from the NEPS adult stage enable researchers to empirically test these partially 
contradicting theories and compare the development of life-course patterns to over-
all developments in the labor market (for examples, see Brzinsky-Fay and Solga 2016; 
 Zimmermann and Konietzka 2018).

Several changes in life-course patterns are already apparent. For example, the notion 
of “standard biographies” has lost empirical relevance (Buchmann 1989; Heinz 2003; 
Mayer et al. 2010). The traditional sequence of life stages—from education to work and 
from work to retirement—is gradually being expanded by more diverse patterns: Individ-
uals may reenter education after periods of work, take sabbaticals, change occupations 
during their careers, or combine work and other activities in prolonged transitions into 
retirement (Jacob 2004).

The social sciences’ view of life courses is supplemented by approaches from edu-
cational sciences and developmental psychology in which lifelong learning and com-
petence development are central for understanding educational trajectories. These 
approaches imply that the development of competencies is subject to stage-specific 
dynamics. Thus for example, reading literacy is a domain-specific competence during 
school age, but it becomes a cross-curricular basic skill in vocational training, higher 
education, and an individual’s career (Arnold et al. 2012). Therefore, an important open 
question is how basic competencies develop during adolescence and adulthood and how 
they influence the acquisition of domain-specific competencies in later life stages.

With the SC6 data, it is also possible to explore research questions focusing on, for 
example, educational participation, returns to education, changes in the importance of 
adult learning, and competence development during adulthood. To collect information 
on the different educational activities in which respondents have been engaged over 
their life courses, it is useful to distinguish these activities (for a detailed discussion, 
see Kleinert and Matthes 2009; Chap. 5, this volume). Education taking place in formal 
learning environments is institutionalized and often includes recognized certificates that 
strongly determine labor market chances in Germany (Damelang et al. 2015). Such for-
mal educational activities are collected in the NEPS adult stage by applying retrospective 
questions covering the respondent’s entire schooling and vocational training history. In 
order to cover educational activities in nonformal learning environments in adulthood—
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institutionalized shorter training courses not leading to certificates—it is important to 
develop and implement a clear working definition of relevant nonformal education. It 
would be insufficient to include only courses that may be of importance for some pro-
jected return in later life. Instead, the strategy applied in NEPS is threefold: first, to ask 
for all forms of training in nonformal learning environments; second, to ask for the exact 
subject area; and third, to ask for the initial intention for participating in such a course 
(Janik et al. 2016).

Beyond participation rates in different population segments, little is known about 
informal learning, defined as learning processes that are organized by the individuals 
themselves (for a recent exception using NEPS SC6 data, see Rüber and Bol 2017). This 
is particularly true regarding the decisions that lead to these learning processes or their 
(cumulative) returns. Therefore, the NEPS adult stage collects information on informal 
educational activities in a standardized way. Because formal education programs are typ-
ically organized by an external provider and take a substantial amount of time, recall 
is comparatively easy. Nonformal and especially informal learning activities, however, 
may be rather short. Most importantly, informal learning activities maybe unintentional. 
Therefore, individuals have more difficulties in recalling nonformal learning over a 
longer time span (Dürnberger et al. 2011; Janik et al. 2016)—and we assume the same 
to be true for informal learning. Because the time span for recall is limited to the time 
between two panel waves, the panel structure of the survey is crucial to the collection of 
data on all forms of learning—be it formal, nonformal, or informal.

Unintentional learning is very important for several life-course outcomes and happens 
not only on the job but also while volunteering or during political engagement. Unfortu-
nately, surveys cannot measure this form of learning directly. Therefore, the NEPS adult 
stage repeatedly asks respondents about their job tasks and their social and political par-
ticipation to allow for the approximation of the effects of unintentional learning. In par-
ticular, changes in job tasks can be helpful to measure unintentional learning because 
they reflect a career development.

17.2.2  Competence Endowment and Development

A central aim of the NEPS project is to increase knowledge about competence endow-
ment, development, distribution, and change over the course of an adult’s life in Ger-
many. The SC6 data enables a description of the distribution of competence endowments 
in different groups of the adult population (Wölfel et al. 2011) and an analysis of the 
developments and the factors triggering the acquisition of new skills (Kramer and Tamm 
2018). Cognitive and noncognitive competencies are important determinants of labor 
market outcomes such as wages, job satisfaction, and unemployment (Gnambs 2017). 
Moreover, they are an important tool to cope with new challenges such as digitalization.

Determinants of the decline and loss of skills and competencies during adulthood 
can be detected with the SC6 data. Domain-specific cognitive competencies such as 
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 reading literacy and mathematics and their importance for educational success are well-
researched in school, training, or higher education settings. However, little is known 
about these domain-specific competencies in combination with other employment-
related skills that are acquired continuously beyond initial education. Thus, the questions 
whether domain-specific competencies remain relevant in occupational careers and how 
they interact with other skills remain to be answered.

Moreover, it is not yet clear how different competencies cause various outcomes in 
adult life courses. For example, competence endowment is expected to influence an 
adult’s educational decisions and it may contribute to the returns to education beyond 
educational credentials—particularly with respect to employment-related returns. 
Repeated comprehensive measures of competencies, educational attainment, and voca-
tional qualifications over the life course provide data not only on the importance of these 
constructs with respect to labor market returns, but also on how these constructs relate 
to each other. Moreover, the data enable the assessment of the changing relevance and 
interaction of competencies, credentials, and qualifications throughout an adult’s career.

Prior to designing the measures of competencies in the NEPS adult stage, it was nec-
essary to select competence domains that should be followed during adulthood. Three 
selection criteria were applied: First, the competencies should be relevant for a major 
part of the adult population and labor force. This first selection criterion is especially 
difficult with regard to the highly heterogeneous target group covered in the NEPS adult 
stage. Second, assessment of competencies should be valid and reliable (Kleinert 2005). 
Third, because it is impossible to select competencies in the NEPS adult stage indepen-
dently of the other stages, the decision had to be based on a design overarching all stages 
of NEPS.

As illustrated in Chap. 4 of this volume, the NEPS adult stage (as well as the ear-
lier educational stages) focuses on cognitive competencies that are domain-specific dur-
ing schooling but basic in adulthood. It is undisputed that competencies such as reading, 
mathematical, scientific, and foreign-language literacy are necessary prerequisites for 
successful employment and active participation in society (Rychen and Salganik 2003). 
Taking the heterogeneous target group into account, it is important to adapt the exist-
ing student assessments to cover functional literacy. Thus, it is necessary first, to assess 
potential problems in adult daily life; second, to build tests measuring the full range of 
competence domains in the adult population; and third, to cover the dynamics of these 
competence domains over the adult life span.

The NEPS adult stage also focuses on measuring skills connected to the employabil-
ity of adults. These skills are competencies that help adults find and maintain employ-
ment in different occupational fields under changing conditions. Due to these changes, 
different key competencies or metadisciplinary skills play an increasingly important role 
during adulthood. Therefore, the questionnaire inquiries about selected noncognitive 
competencies indirectly by self-assessment scales (see Chap. 9, this volume). Because 
educational processes throughout adulthood are mostly self-directed by specific inter-
ests, self-efficacy, self-regulation, and motivation, these concepts are included in the 
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 instrument—in addition to more stable personality traits such as the Big Five. Because 
social behavior and cooperation are considered important in adulthood, especially in 
occupational contexts, certain facets of social competencies, such as assertiveness or 
conflict-solving skills (Arnold et al. 2012), are included in the NEPS adult stage survey 
program.

The cognitive skill literacy in information and communication technologies (ICT) 
seems to be particularly important for many tasks in the employment context and in pri-
vate life. On the one hand, ICT literacy has unique cognitive and technical aspects; on 
the other hand, it serves as a “tool” for applying other cognitive and social competen-
cies (e.g., writing texts or communicating with others). Most important for the NEPS 
adult stage is the relevance of ICT skills for employment chances beyond specialized 
occupational fields. Finally, because these skills are highly relevant for lifelong learning 
processes, measures of metacognition are included in the survey. Metacognition includes 
knowledge, skills, and attitudes that enable strategic decision making when learning or 
thinking, as well as the ability to initiate, organize, and control active realization.

17.2.3  Learning Environments

Learning environments differ substantially for respondents in the NEPS adult stage, 
especially when compared to students and children in earlier educational stages. 
Whereas learning in all lower stages of NEPS takes place in the same predefined formal 
institutional contexts for the survey respondents (Chap. 5, this volume), the learning pro-
cesses of adults occur in a multitude of different learning environments.

In Germany, numerous providers offer trainings or courses for adults in formal and 
nonformal environments. Examples for such providers are firms, state-founded insti-
tutions (e.g., adult education centers), state agencies (e.g., the Federal Employment 
Agency), chambers of commerce and crafts, higher education institutions, and a wide 
range of nongovernmental organizations (Kleinert and Matthes 2009). It is difficult to 
gain a complete picture of the relevant adult learning providers, particularly due to the 
country’s federal structure. Programs vary considerably across federal states, and it is 
impossible to identify a coherent top-down approach to adult learning policy. Hence, 
because learning environments in the NEPS adult stage differ in their settings, stand-
ardized information from the adult learner’s perspective needs to be collected to answer 
questions on the effects of the learning environment’s structural characteristics on differ-
ent educational outcomes.

The most important learning environment for adults is the firm or workplace. First, 
employers provide a substantial part of further education and training for employed 
adults in Germany (Görlitz and Rzepka 2017; Rosenbladt and Bilger 2008; Rzepka and 
Tamm 2016). Therefore they play a role in educational decision making, because they 
either encourage further training, hinder participation, or deny access. In general, large 
firms provide more training than small and medium-sized enterprises (SME). Whereas 
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large firms often provide training themselves, SMEs turn to external providers. Fur-
thermore, participation in formal adult training is strongly related to different types of 
employment (Ehlert 2017). Thus, individuals who are employed in small firms, in tem-
porary jobs, or part-time are less likely to enroll in training.

Second, an important part of adult learning is learning on the job. This form of learn-
ing has received increasing attention from researchers because skill-biased technological 
change is altering the overall structure of a firm’s organization and the composition of its 
workforce. These changes impact on an individual’s need to invest in further training and 
to continue learning over the entire life span. Therefore, describing jobs in more detail 
than by mere job titles has become more relevant. The growing diversification of occu-
pations makes it necessary to perform a proper identification of meaningful tasks pro-
files for occupations. Consequently, the NEPS adult stage developed a survey instrument 
on job tasks that provides detailed information on skill demands, learning possibilities, 
and learning conditions (Matthes et al. 2014). This instrument is based mainly on the 
theoretical considerations of Autor et al. (2003) who define a task as a unit that directly 
produces output either as goods or services. The authors distinguish between routine and 
nonroutine tasks, and between cognitive and manual tasks. In combination with the lon-
gitudinal data, the instrument provides a unique opportunity to answer a broad range of 
questions such as: How are job tasks, formal education, and competencies distributed in 
the adult population? Which factors determine under- and overqualification? How do job 
tasks change in changing labor markets, and what skills will be required in the future to 
guarantee stable employment careers?

Besides firms, households serve as an important learning environment for adults. 
Other household members, particularly the partner, may provide economic, cultural, 
social, or time resources for the investment in education or they may hinder participa-
tion by denying them. In this context, the analysis of family and household effects on 
adult learning participation can be particularly promising from a gender perspective. For 
example, research has shown that women, particularly mothers, participate less often in 
further training compared to men or women without children, but the dynamics leading 
to these differences have not yet been fully understood (Dieckhoff and Steiber 2011).

Alongside the structural information on adult education providers, firms, and house-
holds, an important feature of the NEPS adult stage is the provision of information on 
specific characteristics of adult learning courses. Based on a general model of how 
courses are conducted, including their atmosphere and the cognitive activation it triggers 
(see Chap. 5, this volume), data on three dimensions are collected for selected courses: 
First, the structure dimension measures the setting of a course and its internal design; 
second, the support dimension measures both the interaction patterns between partici-
pants and instructors and the interaction patterns among the participants themselves; and 
third, the cognitive challenge dimension measures the challenges participants face when 
taking the course. This detailed information about course characteristics can be used to 
analyze their effects on successful participation, on increases in skills or competencies, 
and on returns to adult educational investments.
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17.2.4  Social Inequality and Educational Decisions Over  
the Life Course

As previously described, respondents of the NEPS adult stage are not institutionally 
required to make educational decisions at any specific point in time. Therefore research 
questions such as why adults engage in education and what types of education they 
choose or why adults refrain from education, are particularly interesting. Educational 
decisions can be based on rational decision-making processes, on heuristics taking lim-
ited information into account, or a mixture of the two. The SC6 data allow for tests of 
various theoretical approaches on educational decisions, the most prominent being 
rational choice theory (Erikson and Jonsson 1996), satisficing (Simon 1993), models of 
frame selection (Esser 2001), simple heuristics (Gigerenzer and Todd 1999), and further 
approaches such as bounded rationality (e.g., Brewer 1988; Chaiken and Trope 1999; for 
more details on these approaches, see Chaps. 6 and 8, this volume). Besides explaining 
educational decisions during adult age, retrospective educational data of SC6 is also well 
suited to study decisions earlier in life (for examples, see Blossfeld et al. 2015; Buchholz 
and Schier 2015; Biewen and Tapalaga 2017; Weiss and Schindler 2017).

To understand educational decisions, data on adults’ work-related and non-work-
related aspirations are crucial. For the analysis of work-related aspirations, informa-
tion on attitudes toward labor force participation, working hours, workloads, family 
role models, division of domestic labor, and occupational career aspirations is essential. 
Likewise, for the understanding of education investments, information unrelated to the 
labor market, such as attitudes and aspirations regarding leisure activities, or measures 
of self-concept are needed. Predominantly, participation in adult education is understood 
as a means to meet aspirations or to live up to specific attitudes. Thus, theoretical mod-
els explaining educational participation of adults focus mainly on attitudes, benefits, and 
probabilities related to the expected returns to adult investment such as labor market 
returns (e.g., career outcomes) or returns to private interests.

Because the reasons behind educational decisions vary between different social 
groups (Boudon 1974; Breen and Goldthorpe 1997), the influence of relevant others is 
meaningful for the learning participation of adults. Members of different social groups 
have different attitudes and information, and their behaviors are affected by different 
economic, cultural, and social resources (for examples of earlier educational decisions, 
see Braun and Stuhler 2018; Bukodi et al. 2017; Minello and Blossfeld 2016). First, a 
lack of financial resources, for example to pay course fees or to offset opportunity costs, 
impacts on the likelihood of engaging in further education. Second, cultural resources, 
for example, previous educational achievements and competencies, significantly influ-
ence educational decisions. Third, social resources are needed to learn about educational 
offers, to gain active support from other course members, to acquire financial support, 
and to gain support within the household (e.g., to be able to allocate time to the course 
instead of the household). They also shape educational aspirations in general. Because of 
the competing explanations for the declining effect of social origin (Hillmert and Jacob 
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2005), studies on the social background of adults and the interplay of primary and sec-
ondary effects are valuable.

Optimal and actual timing of training participation throughout the life course are 
another important aspect of educational decisions. Information on time preferences gath-
ered in NEPS allows investigations of decision making going beyond mere cost–benefit 
analyses. Unlike the lower stages covered in NEPS, the respondents of the NEPS adult 
stage do not necessarily participate in or prepare for imminent educational activities 
at the time they are being surveyed. Nevertheless, several indicators, measured for all 
respondents independent of the planning status of education or training activities, allow 
an analysis of processes leading to educational decisions. Therefore information is gath-
ered on independent indicators such as educational aims, attitudes, and expectations; 
information on the motive of avoiding downward social mobility; and information on 
and knowledge of educational opportunities. Likewise, data is collected on the perceived 
benefits of educational investments, the perceived probabilities for a successful invest-
ment, and on the expected costs of participation in adult learning. Additionally, respond-
ents are asked about their overall financial, cultural, and social resources, so that these 
determinants can be evaluated against possible educational decisions and their outcomes.

17.2.5  Special Target Groups: Migrants

Detailed knowledge of further education among adults with a migration background is 
scarce in Germany. At the same time, migrants and their descendants are a group that 
is often more in need of adult education because their educational background may be 
inadequate and/or their certificates are not transferable to the German education system 
or labor market. Thus, important objectives are to allow empirical investigations first, 
on migrants’ competencies and their literacy in the German language; second, on their 
financial, educational, and ethnic resources; third, on their participation in further educa-
tion; and fourth, on the returns to their educational and occupational investments.

For this purpose, the survey gathers detailed information on migration backgrounds 
up to the third generation. Respondents with a migration background are assessed 
in German language literacy like all respondents in the NEPS adult stage. In addition, 
they are asked about their native language, the languages used in the households where 
respondents grew up and in their current households, as well as the languages used at 
the workplace and during leisure time. Furthermore, the respondents’ complete migra-
tion history, including what kind of legal status they had when they came to Germany, is 
surveyed. Additionally, migration-specific cultural and social capital, the effects of ethni-
cally homogeneous or heterogeneous networks on the likelihood of participating in adult 
education, and the chances to succeed in different labor market segments are assessed. 
For example, SC6 data reveal that migrants commonly participate in formal and nonfor-
mal full-time education programs (Söhn 2016). Moreover, migrants have a higher risk 
of being overqualified, especially female migrants from an educationally disadvantaged 
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family background (Kracke 2016). For a valid measure of human capital, respondents 
with a migration background are not merely asked to translate their educational degrees 
into equivalent German degrees. Rather, the two largest groups of migrants (migrants 
from Turkey and from the former Soviet Union) are invited to state their original 
degree’s name (in Turkish or Russian), and asked whether this degree has been recog-
nized by the German authorities. Furthermore, a translated questionnaire in Turkish or 
Russian is provided so that these two migration groups can be interviewed entirely in 
their mother tongue (for more details, see Chap. 7, this volume).

17.2.6  Returns to Education

Collecting information on returns to education is a main objective of the NEPS adult 
stage. Researchers are interested in the effects of education on wages or unemployment 
risks (e.g., Lauer and Steiner 2001), or on class outcomes, job prestige, or occupational 
mobility (e.g., Shavit and Müller 1998; Scherer 2005). For example, some studies focus 
on the effects of further training on wages or unemployment risks (Jenkins et al. 2003; 
Kracke et al. 2017; Kuckulenz 2007; Rüber and Bol 2017), whereas others address the 
influence on vertical or horizontal occupational mobility (Dieckhoff 2007; Wolter and 
Schiener 2009). These returns can be observed only after individuals have left initial 
education and belong to the active or passive labor force population. To address research 
questions on returns to education, it is essential to extend NEPS beyond student cohorts 
to the adult population.

For a number of reasons, SC6 data are better suited to analyze economic and occu-
pational returns to education compared to data from most other existing adult surveys. 
First, the returns to different educational activities in different life periods can be ana-
lyzed, thus enabling clear temporal modeling. Second, detailed measures of educational 
degrees, fields of study, and adult education in formal, nonformal, and informal learning 
environments are provided, thereby surpassing the measures of existing data on educa-
tion. Third, the data allow for a differentiation between returns to educational creden-
tials and returns to competencies. Human capital theory (Becker 1964; Mincer 1974), 
signaling theory (Spence 1973), screening theory (Arrow 1973), and the job competi-
tion model (Thurow 1975) make different statements on the relevance of certificates and 
competencies for labor market success. However, because applications are usually based 
on the same limited qualification indicators, and competence measures are usually lack-
ing (for exceptions, see Green and Riddell 2003; Tyler 2004), it has hardly been possible 
until now to compare these theories empirically. Fourth, with the respondent’s informed 
consent, administrative social security information from the Institute for Employment 
Research (IAB) can be linked to the survey data (NEPS-SC6-ADIAB, see Antoni et al. 
2018). Linking survey and administrative data has several advantages, specifically 
because administrative information on complete employment biographies and earnings 
as well as on establishment characteristics is available in the combined data, making 
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more exhaustive analyses possible. Finally, the survey data contains detailed information 
on social origins, migration backgrounds, age, and gender that allows returns to educa-
tional degrees and competencies to be analyzed specifically for various well-defined sub-
groups of the population.

Educational achievement also contributes to explaining disparities in several life 
domains apart from work. For this reason, the concepts applied in NEPS to measure the 
returns to education go beyond questions of pure economic applicability. For example, 
the data allow the investigation of how education shapes competencies later in life, and 
how education and competencies affect social inclusion (Jusri and Kleinert 2018), politi-
cal engagement, health, and subjective well-being. Analyzing social and political partici-
pation permits inferences not only on private but also on social returns to education. By 
including these external effects, a more comprehensive utility function underlying the 
decision to invest in human capital can be derived. Subjective well-being is included spe-
cifically because this measure contributes to a more holistic concept of social welfare 
returns to education compared to purely economic aspects of wealth (see Chapt. 8, this 
volume). Moreover, these dimensions are selected because they fulfill additional func-
tions in the context of the NEPS adult stage. Whereas knowledge on social participation 
helps explain individual competence endowment, because competencies (in particular, 
social and personal) may be acquired in the context of voluntary activities (Gerzer-Sass 
et al. 2006; Kirchhöfer 2000), well-being is an important determinant of motivation and 
aspirations.

17.3  Methodological Aspects

17.3.1  Survey Design and Survey Modes

As described above, the main objectives of the NEPS adult stage are to provide data 
on (a) adult education and lifelong learning, (b) economic and noneconomic returns to 
education, and (c) the development of competencies over the life course. Because adult 
education is often not institutionalized, and learning can take place in almost any circum-
stance and period of life, the NEPS adult stage requires a sampling strategy that draws a 
sample from a broad target population at the individual level. Therefore, the SC6 popula-
tion is defined as all adults of working age living in Germany irrespective of their labor 
force participation. To separate the target group from earlier stages in NEPS, only indi-
viduals are considered who are usually no longer enrolled in initial schooling; that is, 
who are at least 22 years old. Thus, the starting population (first wave in 2009) for the 
NEPS adult stage comprises adults born between 1944 and 1986 (aged 22–64 years in 
2009). A description of the sampling methods of the NEPS adult stage is provided in 
Chap. 3 of this volume. The first wave of the NEPS adult stage in 2009 comprised three 
subsamples: (1) all respondents of the study Working and Learning in a Changing World 
(ALWA, for details, see Kleinert et al. 2011) who agreed to be contacted for further 
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interviews (the ALWA study was conducted in 2007/2008 with adults born between 1956 
and 1986); (2) an augmentation of older respondents born between 1944 and 1955; and 
(3) an additional refreshment with adults in the same age range as the original ALWA 
sample. In NEPS Wave 3 (2011), the entire sample was refreshed again.

In order to test domain-specific and domain-general competencies in the adult pop-
ulation, respondents are tested in one or two competence domains at regular intervals 
through self-administered tests. During these test waves, the respondent’s life course 
since the last interview is updated and some additional short questions from other NEPS 
pillars are asked. Usually an interviewer visits the respondents in their homes, conducts 
the assessments, and carries out the computer-assisted personal interviews (CAPI). In 
waves in which no tests are administered, the life-course information is updated and 
questions provided by the pillars and the NEPS adult stage are surveyed. In these waves, 
the default mode is a computer-assisted telephone interview (CATI).

Overall, the survey modes are flexible, but also complex. When a telephone num-
ber is missing for a member of the sample, the individual is visited by interviewers in 
their home to ask about telephone numbers. If a respondent refuses to participate on the 
phone, a CAPI interview is conducted. Likewise, if a respondent refuses to welcome an 
interviewer into their home, a CATI interview is offered and the competence assessment 
is waived. Thus, a deliberate CATI/CAPI mix is offered in order to minimize nonre-
sponse bias and panel attrition. The interviews last about 30 min when combined with 
competence assessments and at most 60 min in waves without assessments. The length 
of the competence tests varies between 30 and 60 min.

17.3.2  Questionnaire Design

Regardless of the survey mode, the interviews in the NEPS adult stage are always com-
puter-assisted. Computer-assisted interviews provide numerous opportunities to enhance 
data quality and to conduct customized interviews due to almost unlimited filtering pos-
sibilities. The NEPS adult stage makes ample use of these possibilities (for a detailed 
description, see Drasch et al. 2016). Because a significant part of the yearly interviews 
is devoted to collecting or updating life-course information, the most important feature 
used is that of technical innovations in life-course instruments. To receive reliable and 
valid information, all subareas of the life course are recorded in independent longitudinal 
modules of schooling, vocational preparation, vocational training and higher education, 
military service, employment history, unemployment history, partners in the household, 
children, and parental leave. Thus, we explicitly allow for parallel episodes. This modu-
lar design guarantees adequate reporting of the entire life course in all its complexity.

Three technical strategies are combined to assist the respondents in remembering 
and anchoring their activities throughout time: First, interviewers can access informa-
tion respondents had already given earlier in the interview to help them date other events 
correctly, for example, by reminding respondents of the date of graduation when asking 
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for a date of relocation. Second, after the initial data collection, the consistency of dates 
across all modules is checked in a special data revision module. This consistency check 
is made by the interviewers with the help of special software during the interview, so 
that mistakes and problems can be corrected immediately with the help of the respond-
ents. This step integrates immediate data editing into the survey, so that any inconsisten-
cies that emerge can be clarified together with the respondents. These measures improve 
overall data quality and validity (Ruland et al. 2016). Other successful implementations 
of this design—for example, the German Life History Study (Hillmert et al. 2004) and 
the forerunner study of the NEPS adult stage, Working and Learning in a Changing 
World (ALWA) (Antoni et al. 2010; Kleinert et al. 2011)—have shown that the quality 
of data improves, and that significantly more episodes of education and unemployment 
are reported (Drasch and Matthes 2013). Third, Proactive Dependent Interviewing tech-
niques are applied to collect life-course data as completely and consistently as possible 
(Trahms et al. 2016). Preloads are used to remind respondents of their answers from 
previous interviews, for example, on their employment or on their partner and children. 
These preloads are used primarily as cues to continue one or more episodes from one 
panel wave to the next.

17.4  Conclusion

This short overview has hopefully sparked the reader’s interest in the theoretical 
approaches of the NEPS adult stage, the data generated within NEPS Starting Cohort 6, 
and the empirical studies that have analyzed these data so far. The three main objectives 
of Stage 8 are to provide rich data from a life-course perspective on adult education, 
on competencies, and on labor market and non-labor-market-related returns to educa-
tional investments. The data collected enable the testing of different theoretical models, 
and researchers of different disciplines and different research paradigms are invited to 
develop research questions that may be analyzed with the rich NEPS adult stage data on 
retrospective life courses. Furthermore, the design of the NEPS adult stage allows for the 
assessment of long-term developments because life-course data have been collected for 
a large range of birth cohorts. Thus, the data collection program provides detailed high-
quality information on numerous aspects of the educational and employment trajectories 
and the transition between different stages of the life course and for specific population 
groups. This has already generated numerous empirical results and will certainly con-
tinue to do so in the future.
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Abstract
In an information- and knowledge-based society, data protection plays a significant 
role. Basically, it has to ensure the right to informational self-determination codi-
fied in the individual’s right to decide whether to disclose or not disclose her or his  
 personal data. Recent decades have seen a strong growth in the awareness of data  
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protection issues in the social sciences. The German National Educational Panel 
Study (NEPS) was established to collect survey data on educational processes and 
competence development for the scientific community. Its complex multicohort 
sequence design harbors several challenges for data protection: The legal regulations, 
the longitudinal design, the different populations under study, the varying collection 
modes and the sampling procedure all need to be considered from the perspective 
of data protection when collecting, processing, and disseminating data. Appropriate 
procedures and clear structures are essential. These can be developed only in a close 
cooperation between social scientists and data protection experts. Besides the design 
of the study, the recent introduction of the General Data Protection Regulation of the 
European Union and the institutional transformation of the research project German 
National Educational Panel Study at the Otto Friedrich University of Bamberg into 
the Leibniz Institute for Educational Trajectories are also accompanied by alterations 
and challenges for data protection.

Keywords
Data protection · Social sciences · Education · Panel study

18.1  Introduction

Data protection is one of the most important acceptance factors for the development 
of modern information- and knowledge-based societies (Bizer 2007). A survey by the 
Allensbach Institute for Public Opinion Research in 2009, however, indicates that more 
than 60% of the German population worries about insufficient data protection; more than 
one-half of the respondents (52%) even say that they have become more cautious when 
asked to give data about themselves (Institut für Demoskopie Allensbach 2009). At the 
same time, more and more data are being produced, stored, and processed as a result 
of new technical advances. In the course of the rapidly expanding bulk of data, we hear 
about misuse of data, data leaks, identity theft, or illegal video surveillance in the media 
almost every day. Newspaper articles or broadcasts on these topics have become part of 
our daily lives. Although these incidents (e.g., violation of privacy by spying on emp-
loyee data) do not extend into the field of scientific research, they reveal the importance 
of data protection in all areas of modern life.

For scientific (empirical) research, the collection and use of data is essential. There-
fore, data protection issues in data collection and data use have to be a major priority in 
the research projects planned and conducted by all scientific disciplines. Consequently, 
advances in scientific research go hand in hand with advances in data protection. Howe-
ver, decisive progress in this area requires a detailed discussion of problems and their 
possible solutions as well as a close cooperation between scientific researchers and data 
protection experts. Recent decades have seen an ongoing discussion on the needs of data 
collection and data use in scientific contexts and on data protection issues. This process 
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has led to, for example, modified Data Protection Acts and court decisions specifying data 
protection regulations and recently to new European legislation. After years of discussion, 
the General Data Protection Regulation (GDPR) of the European Union (EU) was adop-
ted and became enforceable on May 25, 2018. This affects data protection regulations in 
science as well and requires adjustments for data protection of NEPS. There is also a gro-
wing awareness of these issues in the social sciences, as can be seen in the publication of 
data protection concepts for social research projects (see Frick et al. 2010) and continu-
ous research on statistical disclosure control (Hundepool et al. 2010; Ichim and Franconi 
2010; Shlomo et al. 2010). Especially the new legislation of the EU and its implementa-
tion are a subject of both discussion and the literature of institutions for data collection in 
social sciences (e.g. RatSWD, ADM).1 Besides the new legislation, changes in the institu-
tional setting of the NEPS occurred. The Leibniz Institute for Educational Trajectories at 
the Otto Friedrich University of Bamberg (LIfBi) was founded in 2014. The induction of 
LIfBi into the Leibniz Association ensures a stable and long-term future for NEPS.

A challenge for data protection of NEPS is its design. NEPS was set up to collect longi-
tudinal data on educational processes and competence development. Its research goals and 
the complex multicohort sequence design harbor several challenges for data protection. 
This chapter outlines these data protection challenges and corresponding procedural-or-
ganizational stipulations within NEPS. It describes the kinds of data in social research, 
the consequences of the multicohort sequence design for data protection issues, and the 
legal regulations. This then serves as a background to focus on the implementation of data 
protection in the areas of data collection, data preparation, and data dissemination. Data 
protection in the sense of protecting data from getting lost, for example, by making copies 
of it or storing it in a secure environment, is not the focus of attention here.

18.2  Survey Data in the Social Sciences

The legal foundation for data protection in Germany and the EU has changed. Since May 
25, 2018 the GDPR applies. This regulation is in force directly in all countries of the Euro-
pean Union. Because of some opening clauses, national governments can issue additional 
rules: thus national supplements are possible, but not mandatory. In Germany a national 
supplement, the Datenschutz–Anpassungs- und -Umsetzungsgesetz EU (DSAnpUG-EU) 
and the new German Federal Data Protection Act (Bundesdatenschutzgesetz-neu, BDSG-
neu) was adopted and came into force on May 25, 2018 as well.2 The German Federal 
Data Protection Act (Bundesdatenschutzgesetz, BDSG) expired on this date. The aim is to 
protect the individual’s personal rights. As Article 1 (1) GDPR states:

1A detailed discussion of challenges in regard to the GDPR and its implementation in the NEPS 
goes beyond the constraints of this article.
2The new German Federal Data Protection Act (Bundesdatenschutzgesetz-neu, BDSG-neu) is 
Article 1 of the Datenschutz-Anpassungs- und -Umsetzungsgesetz EU (DSAnpUG-EU).



350 A. Schier et al.

This Regulation lays down rules relating to the protection of natural persons with 
regard to the processing of personal data and rules relating to the free movement of per-
sonal data. The Regulation protects fundamental rights and freedoms of natural persons 
and in particular their right to the protection of personal data.

This right to privacy also includes the right to informational self-determination. It 
derives from Article 8 (1) of the Charter of Fundamental Rights of the European Union 
(GRCh): “Everyone has the right to the protection of personal data concerning him or 
her.” The right to informational self-determination guarantees the protection of the indi-
vidual from unregulated disclosure and utilization of personal data.

According to the legal definition in Article 4 (1) GDPR, personal data is defined as 
follows: “For the purposes of this Regulation ‘personal data’ means any information 
relating to an identified or identifiable natural person (‘data subject’).” On the one hand, 
the scope of protection accordingly covers personal data allowing a direct identification 
of a natural person (e.g., via name, personal picture, address, phone number, or social 
insurance number). On the other hand, it also refers to person-related data. That kind 
of data does not allow a clear or immediate identification of the respondent via “direct 
identifiers” but via additional information derived from other data sources (e.g., infor-
mation given by friends, the media, etc.) and via the combination of several single pieces 
of information (e.g., combination of occupation, place of residence, and migration back-
ground; Häder 2009; Metschke and Wellbrock 2000).

In the field of social science, the units of analysis are individuals. Therefore, gather-
ing data about individuals is a fundamental need for social research. It is also the basis 
for statistical methodology that successively develops new statistical models designed to 
explain social phenomena, changes in society, or human development. However, social 
scientists are not interested in specific individuals but in representatives of populations 
under study. The aim is not to assess individual characteristics, but to obtain general-
izable results. As a consequence, statistical analyses in social science do not require the 
identity of single individuals, and there is no need to work with personal data. It is suffi-
cient to work with survey data.

Survey data is a dataset belonging to individuals who have participated in a survey. 
Main characteristics of survey data are, first, that each individual in the dataset is defined 
by a unique code such as an ID (the code itself should not allow a direct connection to 
an individual; instead, it should be a real alias). Second, the entity of data in the data-
set belonging to a single individual should not allow any reidentification of the person. 
Methods of pseudonymization and anonymization are necessary to meet this requirement 
(see Sect. 18.5). In general, survey data needs to be of high quality if one is to obtain 
significant and reliable results. The basis for high data quality is especially a reasonable 
deduction of questions, a good operationalization of constructs, a well-constructed sam-
pling design, an adequate data collection process, and a high and representative response 
rate.

Survey data are essential for making substantial progress in social research. The free-
dom of science is guaranteed by Article 13 GRCh: “The arts and scientific research shall 
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be free of constraint. Academic freedom shall be respected.” As Metschke and Wellbrock 
(2000) point out, this freedom of science may collide with general personal rights in data 
collection. The challenge for social science is to find an acceptable compromise between 
realizing the freedom of science and guaranteeing general personal rights (Häder 2009; 
Metschke and Wellbrock 2000). Meeting both scientific requirements and data protection 
regulations is the general guideline for all activities within NEPS.

18.3  Data Protection Challenges in the Complex Multicohort 
Sequence Design

NEPS is one of the largest longitudinal studies ever started in the field of education. 
More than 60,000 target persons of different age groups are being questioned and tested 
on a regular basis (see Chap. 1, this volume). Its multicohort sequence design is quite 
challenging, not only for the scientific researchers developing the methods and instru-
ments but also for the project coordination staff of NEPS and the data-collecting institu-
tes implementing the data collection procedures. The ways of accessing respondents, the 
recruiting processes for different target groups, and the processes of field work had to be 
specified. Data protection has highest priority in all these aspects. The interplay between 
the main legal regulations, the implications of the longitudinal design, the different ages 
of the populations under study, the varying data collection modes (each connected with 
different procedures to gain consent to participate), and the hierarchical structure of data 
have crucial implications for data protection:

• Before setting up a data collection process within NEPS in a specified substudy, it 
is necessary to clarify the legal regulations. These differ depending on the context 
of the data collection. For example, recruiting students for NEPS in schools requi-
res different processes compared to recruiting participants via register-based data (see 
Sect. 18.4).

• One important characteristic of NEPS is its longitudinal design. Whereas respondents 
are contacted only once in cross-sectional studies, NEPS follows all target persons for 
years. To approach our target persons in subsequent panel waves, NEPS needs to ask 
the respondents for contact data (i.e., name, address, e-mail address, telephone num-
ber). For the already established NEPS starting cohorts, the NEPS has decided not to 
store the contact information at the LIfBi in Bamberg, but to store it—strictly separa-
ted from the survey data—at one of the data-collecting institutes (see Sect. 18.5).

• Managing different cohorts from newborns to adults is a big and difficult task from 
a data protection perspective. First of all, we had to clarify responsibilities for giving 
consent to participate in different populations. Whereas asking adults for their parti-
cipation is quite uncomplicated, the situation becomes more complex when minors 
are included in a sample. Here the interplay between parental consent and the child’s 
consent had to be clarified taking the age of the child into account (see Sect. 18.5).
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• Furthermore, a variety of data collection modes are used ranging from written questi-
onnaires and competence tests (paper-and-pencil as well as technology-based), across 
interviews in a face-to-face or telephone mode, to online surveys. The way of asking 
for consent needed to be adjusted to the way of contacting the respondent. Of course, 
this also needs to be taken into account when providing participants with further 
information about current issues in the study at a later date (see Sect. 18.5).

• In addition, the reference to institutions such as schools or Kindergartens in the sam-
pling procedure in some NEPS cohorts has implications for data protection concepts. 
These institutions themselves are worthy units of protection. When generating, for 
example, survey data for the scientific community, the aspect “additional information” 
(e.g., participant X attended school Y or Kindergarten Y) plays an important role and 
needs to be considered (see Sect. 18.6).

Altogether, many aspects need to be discussed when handling data collection in the mul-
ticohort sequence design of NEPS. Certainly, when conflicts emerge between data pro-
tection issues and scientific requirements, the staff of NEPS are highly committed to data 
protection regulations and cooperate closely with data protection experts in developing 
good solutions. Such a commitment also strengthens the respondents’ confidence that 
needs to remain positive over the course of such a large-scale project.

18.4  Legal Regulations

NEPS has to consider various legal regulations for data collection, data handling, and 
data dissemination. Since 1 January 2014, NEPS is situated at the Leibniz Institute for 
Educational Trajectories (LIfBi). According to the joint funding through the Federal 
Republic of Germany and the federal states, the Federal Commissioner for Data Protec-
tion and Freedom of Information is the supervisory authority of the LIfBi.

The legal basis of data collection is quite complex. In general, NEPS data is collected 
by professional data-collecting institutes (see Chap. 1, this volume). Until May 25, 2018, 
these institutes were bound by the BDSG, and the Commissioners for Data Protection in 
the federal states in which the institutes are registered were responsible for  controlling 
their operations (independent of the individual study commissioned). When starting the 
collaboration between NEPS and these institutes, the schedule of responsibilities and 
the compliance with data protection issues in data collection and data transfer had to be 
regulated carefully. A special case of jurisdiction in Germany is data collection in the 
school context (e.g., data collection in the 5th- and 9th-grade starting cohorts). In each 
of the 16 federal states, the particular Ministry of Education inspects the instruments, 
materials (e.g., information given about data protection to the participants), and the data 
collection procedures with regard to their content and data protection aspects. Here, prio-
rity is given to the respective Education Act (Schulgesetz). In many cases, however, the 
Ministries of Education refer to the Data Protection Act of their particular federal state. 
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When engaging in the verification process required for data collection in the school con-
text, the Ministries of Education in the 16 federal states are in close contact with the 
LIfBi. Negotiations focus on finding appropriate solutions for all 16 federal states in 
order to avoid as far as possible any distortions due to federal-state-specific adjustments 
to instruments, materials, and procedures.

As a result of the processes described, the NEPS team is continuously optimizing ins-
truments, materials, and procedures in compliance with data protection aspects. Many 
appropriate solutions have been found for difficult data protection issues (e.g., in the 
area of analyses of the underlying population). Since May 25, 2018, the GDPR and the 
BDSG-neu applies. Because of the dominant role of the GDPR for the LIfBi, and in 
order to restrict the following discussion to central aspects, we shall refer to this law 
when explaining the collection, processing, and utilization of NEPS data.

18.5  Data Collection Process

Participants in NEPS are selected through random samples that differ between the six 
starting cohorts (see Chap. 3, this volume). Data collection, processing, and utilization 
are regulated by Article 6 GDPR. This states that collecting, processing, and utilizing 
personal data is allowed only if a law or a different legal regulation allows or provides it, 
or if concerned persons agree to it. In the case of NEPS, there is no law obliging people 
to participate in the study; rather, it is every single person’s own and free decision. Para-
graph 1 cl. 1 BDSG-neu therefore legitimizes the survey process. Peoples’ consent to 
participate is needed; collecting, processing, and using personal data against a person’s 
will is not permitted.

Freedom of decision also means that everybody can determine the way in which and 
the extent to which their personal data is processed (Metschke and Wellbrock 2000). It is 
therefore essential for people to be able to estimate the full consequences of their partici-
pation in NEPS before giving their consent.

Article 12 GDPR stipulates that information must be given in a transparent way. 
Article 13 clarifies which information has to be given when asking people for their con-
sent to participate in a survey. First, they need to be informed about the purpose of the 
data processing. Second, the receivers of their personal data have to be named. Third, 
the possibility of refusing consent has to be indicated explicitly. And, last but not least, 
people need to be informed about the consequences of refusing their consent—because 
participation in the NEPS is voluntary, nobody needs to fear any disadvantages by refu-
sing. In addition, it is statutory for people to also be informed about their right to with-
draw their given consent at any time. Basically, on the one hand, information about the 
study needs to be adequate and sufficient enough to ensure a valid consent. On the other 
hand, every individual should be able to understand it regardless of their education back-
ground. Realizing both requirements is quite a balancing act for NEPS.
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According to Article 9 (1) GDPR, there is a set of data requiring special treatment 
when processing it. Data belonging to this set addresses “racial or ethnic origin, politi-
cal opinions, religious or philosophical beliefs, or trade-union membership, and the pro-
cessing of genetic data, biometric data for the purpose of uniquely identifying a natural 
person, data concerning health or data concerning a natural person’s sex life or sexual 
orientation.” Disclosure of such data could have especially harmful results for individu-
als. According to this regulation, NEPS is allowed to collect this kind of data only if 
the participants agree, and if their agreement refers explicitly to this kind of data. To 
answer the most current and important research questions on education and competence 
development in Germany, it is absolutely essential to collect data on peoples’ migration 
background, the languages they speak—both indicators of “racial and ethnic origin”—
and data about their religious life (see Chap. 7, this volume). Taken together, such sensi-
tive data can be collected and used for scientific research; however, great care is needed.

Generally, the information given to the participants is the basic element for their con-
sent, and this is absolutely obligatory for researchers. Insofar, “informed consent” frames 
the data processing process. However, panel studies are not static but develop over years. 
New research topics could evolve that were not covered by the original consent. In that 
case, researchers have to ask for consent again later on—should that be possible. Another 
option would be to formulate the declarations of consent in a broader way right from the 
start when recruiting participants at the beginning of the study—this procedure is more 
compatible with scientific working methods. In the end, it is peoples’ individual and free 
decision whether they accept the more broadly formulated declaration of consent or not 
(Metschke and Wellbrock 2000). One big advantage of the panel design of our study 
is that we always stay in close contact with our participants. Therefore, we can easily 
inform them about a new main focus or about new developments in questioning should 
that be required.

Up to now, the written form of consent was the preferred form. Article 32 of the 
GDPR states that consent should be given by a clear affirmative act establishing a freely 
given, specific, informed and unambiguous indication of the data subject’s agreement to 
the processing of personal data relating to him or her, such as by a written statement, 
including by electronic means, or an oral statement. This could include … another state-
ment or conduct which clearly indicates in this context the data subject’s acceptance of 
the proposed processing of his or her personal data.

In NEPS, we ask our target persons to sign a declaration of consent whenever possi-
ble. Depending on the institutional context and mode of survey, consent is obtained in 
different forms. For example, we also obtain consent orally in telephone interviews (and 
document the given consent in the data set), by sending back paper-and-pencil question-
naires via mail, or by an opt-in-option in online surveys.

Because NEPS is analyzing education across the entire life course and competence 
development from birth to adult life, our target persons are of different ages and many of 
them are minors (under 18 years). Basically, parents are responsible for their minor chil-
dren. In NEPS, we always ask the parents to permit their minor child’s participation in 
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the study (see also Brocks 2009). Of course, we also need to respect the child’s will, and 
we need to accept her or his decision not to participate despite the parents’ consent—
participation in our study is also voluntary for the children involved. Apart from that, 
GRCh grants every child the same basic rights as an adult, and consequently also the 
right to informational self-determination. In order to fulfill that legal condition, we also 
ask minor children to give explicit consent. Generally, this consent is valid and effective 
only if the individual has the ability to form a rational judgment about the issue, and this 
also includes understanding the consequences of the consent. Unfortunately, the different 
laws connected to data protection do not define an age limit for this. Ideally, one should 
check each potential participant’s ability to make a rational judgment. Of course, this 
is not possible for the large number of persons in our sample. Moreover, there are no 
objective criteria to support such a procedure. For these reasons, a general guideline is 
favored. For example, according to German Criminal Law, minor children are assumed 
to be of age at 14 years. Thus, we ask children aged 14 years or older to give consent in 
addition to their parents’ consent, and assume that, at this age, they are able to foresee 
the consequences of their participation in NEPS. In school-based studies, consent cannot 
be obtained based on the exact age, thus the NEPS standard for asking students to give 
consent is first applied in Grade 9. Because NEPS consists of several waves, we need 
the participants’ contact information so that we can reach them and question them again 
some months or years later. The GDPR provides a strict separation between contact data 
that allows a clear identification of a natural person (such as name, address, telephone 
number, and e-mail address), and the data disclosed during the survey. In other words, 
direct identifiers, which would make it easy to reidentify participants’ data, have to be 
separated from the survey data as soon as possible.

In conclusion, many data protection aspects need to be considered during the process 
of recruiting respondents for NEPS who will be questioned several times. One particular 
concern is to ensure that all the above-mentioned aspects are transferred into clear proce-
dures that are implemented in all information letters or forms used in the data collection 
process.

18.6  Data Preparation and Data Dissemination

After completing the data collection in each wave, the data-collecting institutes send the 
data in a pseudonymized form to LIfBi. Article 4 no. 5 GDPR stipulates that “‘pseudo-
nymization’ means the processing of personal data in such a manner that the personal 
data can no longer be attributed to a specific data subject without the use of additional 
information, provided that such additional information is kept separately and is subject 
to technical and organizational measures to ensure that the personal data are not attri-
buted to an identified or identifiable natural person.” According to this, the code should 
be constructed in such a way that nobody will be able to reidentify a participant by the 
code. At the same time, a persistent identification code per participant is needed because 
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it is essential for a panel study such as the NEPS to be able to match participants’ data 
from one wave to that from another wave. Taken together, for the already established 
NEPS starting cohorts, no direct identifiers will be delivered to LIfBi. Cutting of “those 
direct identifiers” within the data-collecting institutes and delivering only pseudonymi-
zed data to NEPS already fulfils a first important step toward anonymization. As a result, 
NEPS deals only with survey data.

When the survey data arrives at the LIfBi, the codes used by the data-collecting 
institutes are replaced by new ones; the new codes are the ones given to the scientific 
community. After that step, data anonymization—one of the most important legal requi-
rements for data dissemination—data editing, and data documentation can start.

Even survey data have to be checked for their disclosure risk. The anonymization con-
cept applied to NEPS data follows two principles: First, disclosing respondents should be 
impossible. Second, a high utility of the data should be maintained. Different expressions 
are used to describe the levels of anonymization: Formal anonymization is achieved by 
dropping direct identifiers. Absolute anonymization lowers the disclosure risk to zero. 
However, this simultaneously reduces the data utility to zero as well. Therefore, the most 
important level of anonymization is factually anonymous data.

Article 26 of the GDPR states that:the principles of data protection should apply to 
any information concerning an identified or identifiable natural person. Personal data 
which have undergone pseudonymisation, which could be attributed to a natural person 
by the use of additional information should be considered to be information on an iden-
tifiable natural person. To determine whether a natural person is identifiable, account 
should be taken of all the means reasonably likely to be used, such as singling out, either 
by the controller or by another person to identify the natural person directly or indirectly. 
To ascertain whether means are reasonably likely to be used to identify the natural per-
son, account should be taken of all objective factors, such as the costs of and the amount 
of time required for identification, taking into consideration the available technology at 
the time of the processing and technological developments. The principles of data pro-
tection should therefore not apply to anonymous information, namely information which 
does not relate to an identified or identifiable natural person or to personal data rendered 
anonymous in such a manner that the data subject is not or no longer identifiable.

This definition is oriented toward the principle of the above comparativeness; it meets 
not only the individuals’ right to informational self-determination but also ensures data 
utility for scientific research. Techniques of creating (factually) anonymized data are 
summarized under the term statistical disclosure control (see bullet point “Statistical 
data protection”). In the field of data dissemination, anonymization techniques are only 
one part of the entire data protection concept.

Within NEPS, setting up a comfortable and secure data access is guided by a portfo-
lio approach (Lane et al. 2008). Five different approaches are combined to protect the 
collected data and the respondents’ identity. Strategies for data protection accordingly 
include organizational, legal, statistical, informational, and technical data protection.
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• Organizational data protection. According to the NEPS mission, the data it collects 
should be available only for scientific use. Commercial institutions or private persons 
should not gain access. Prior to allowing access to the data or transmitting it to some-
body, the staff at the NEPS Research Data Center at the LIfBi screen the potential data 
user’s status and check whether she or he is connected to a university or a noncommercial 
scientific research organization. Access to the data is conditional on the user belonging to 
the scientific community. Furthermore, the user is requested to present her or his research 
project to the NEPS staff so that they may confirm the scientific interest.

• Legal data protection. Our principal task is to assure compliance with the legal regu-
lations when giving researchers access to our data. The data users therefore are provi-
ded with data protection and data security information when asking for data access. In 
addition, they have to sign a contract regulating important aspects of these issues.

• Statistical data protection. Using techniques of statistical data protection means modify-
ing the data in a way that guarantees the respondents’ privacy. The aim is to create fac-
tually anonymous data that guarantee privacy while simultaneously offering a high level 
of data utility. In the field of social science, research on statistical data protection is an 
ongoing project. The methods can be subsumed under the expression statistical disclo-
sure control. A wide range of modifications can be used to alter the data by, for example, 
aggregating the original data (e.g., no detailed country of birth, but only an indicator 
“Germany/Abroad”), adding noise to it (e.g., modifying the values of variables by defi-
ned methods), or synthesizing the original data (Hundepool et al. 2010; Rubin 1993). 
The results of analyses can also be altered by techniques of statistical disclosure control 
in order to protect the respondents’ privacy. The required methods depend mainly on the 
technical form of data access (see bullet point “Technical data protection”) and on the 
disclosure risks of the data. Generating factually anonymous data in the context of a lon-
gitudinal survey is much more challenging than working with cross-sectional data. To 
evaluate the disclosure risk in a dataset, it is necessary to check all variables and com-
binations of variables. Furthermore, the  possibilities of accessing additional information 
have to be taken into account. In longitudinal surveys, data is collected in multiple waves 
and data from new waves is merged with data from the existing ones. Therefore, no final 
check for disclosure risk can be performed, because the kind of data to be collected in 
the following waves is still unknown. Due to the increasing number of longitudinal sur-
veys, there is a growing need for more research on this topic. Finding appropriate met-
hods of statistical disclosure control for longitudinal surveys is absolutely essential.

• Informational data protection. Good research principally depends on good education. 
Accordingly, the NEPS staff offer a special training program to data users. The pro-
gram includes lessons on the complex panel design of NEPS and the resulting data 
structure as well as lessons on data protection and data security. One main objective 
of the program is to provide researchers with sufficient information about secure 
scientific research. Another major ambition is to provide extensive documentation, 
including detailed information about data protection and anonymization measures. 
Beyond this, the full spectrum of (meta-)information and documentation minimizes 
the risk of possibly unintentional and unauthorized data usage.
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• Technical data protection. The data collected within NEPS is digital data. Technical 
data protection in the form of hard- and software solutions is therefore essential. Two 
different fields of data protection can be distinguished here: data storage and data 
dissemination. Concerning data storage, the staff set up a server system based on an 
autonomous structure in which data is protected against both data loss and attacks 
from outside. In matters of data dissemination, NEPS wants to offer comfortable data 
access to researchers. Depending on the form of data access, appropriate technical 
data protection methods need to be installed—the level of technical data protection 
principally corresponds to the level of statistical data protection. When analyzing 
high-detail data, researchers need to work within the LIfBi building. There are two 
workrooms equipped with special computers that, for example, do not allow data to 
be copied and that are not connected to the Internet. Thus, a more detailed version of 
the data required can be offered to researchers there. Another form of data access is 
via a secure remote access (RemoteNEPS). Scientists connect their own computer to 
the LIfBi server system. The data is located within a so-called data enclave in which it 
is not possible to copy or store data on the researcher’s own computer. The major dif-
ference to data access via the workrooms for scientific researchers in the LIfBi buil-
ding is that the data enclave does not allow us to control what users are doing in front 
of their desktops. Consequently, the data offered via remote access is less detailed. 
In general, the lowest level of technical data protection is realized in a downloadable 
Scientific Use File (SUF) offered to the scientific community. In this case, after the 
data has left the LIfBi, there is no longer any chance of controlling the data flow of 
the files. The Download SUF therefore contain less detailed data compared to data 
files offered via the other techniques of data access.

NEPS has been set up to collect and disseminate educational data to the scientific com-
munity. In addition, it has to secure the data of all participants. The portfolio approach 
builds up a high-level multidimensional data protection system that still allows extensive 
data use for researchers.

18.7  Conclusion

In terms of data protection, the biggest challenge emerging from the complex multi-
cohort sequence design of NEPS is how to handle the collection, preparation, and dis-
semination of data appropriately. The procedures developed within NEPS meet not only 
the requirements of the decisive data protection regulations—in particular, that of the 
respondents’ privacy—but also the fundamental scientific need for high data utility. Alto-
gether, data protection ranks high within NEPS and the LIfBi. It is therefore a pivotal 
task for the LIfBi that frames all the activities of the scientists and nonscientific staff 
working together within NEPS.
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Abstract
The Leibniz Institute for Educational Trajectories (LIfBi) aims to promote longi-
tudinal analyses in educational research by providing a data infrastructure with the 
National Education Panel Study (NEPS) at its core. The survey, test, and context 
information collected so far across the six NEPS starting cohorts already offers a 
unique empirical basis to the scientific community in Germany and abroad. In order 
to exploit the enormous research potential of NEPS, extensive data preparation and 
documentation, flexible modes of data access, and proper assistance in handling the 
complex data are required. A crucial aspect here is user friendliness, with data secu-
rity and data protection playing equally important roles. The LIfBi Research Data 
Center has developed several work processes and tools to meet the respective require-
ments and to enable both broad and secure usage of NEPS data.
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19.1  Introduction

According to its association statute, the Leibniz Institute for Educational Trajecto-
ries (LIfBi) aims to promote longitudinal studies in educational research in Germany 
by providing fundamental, transregional, and internationally significant scientific, 
research-based infrastructure for educational research—especially by overseeing and 
implementing the National Educational Panel Study (NEPS). Its fundamental task is to 
make high-quality NEPS data on educational processes and competence development 
from early childhood to late adulthood available to the national and the international sci-
entific community. Following a combination of arguments regarding costs, the pursuit of 
scientific progress, and the responsibility for the survey participants, a broad dissemina-
tion of the collected and prepared data was defined as a funding condition right from 
the start of NEPS. The approach of building up large-scale research data infrastructures 
with free access corresponds to several science policy recommendations, together with 
the demand for a good scientific practice of acknowledging the necessary efforts and ser-
vices: “Successful operators of a research infrastructure that inspire new research topics 
and whose data are used to achieve research results that win international recognition 
should not, in terms of reputation, be left behind the users of this infrastructure who are 
successful in research with these data” (German Council of Science and Humanities 
2011, p. 82).

A large part of the responsibility for establishing and developing the data infrastruc-
ture at LIfBi lies with the Research Data Center (RDC, Forschungsdatenzentrum). The 
RDC was installed as a separate unit from the very beginning. Its key challenge is to 
ensure a maximum of data usability and user friendliness without disregarding the strict 
requirements of data security and the complexity of NEPS data. This data complexity 
originates from a panel survey design that comprises annual and even semiannual inter-
views and competence tests in six different starting cohorts—newborns, kindergarten 
children, 5th-graders, 9th-graders, first-year students, and adults—with an initial sample 
size of more than 60,000 target respondents supplemented by information from about 
40,000 relevant context persons such as parents, teachers, and heads of institutions (see 
Chap. 1, this volume). The issue of data security refers to the basic requirement of guar-
anteeing confidentiality protection for the—partly underage—survey respondents and 
their individual microdata by a combination of several strategies including statistical dis-
closure control (see Chap. 18, this volume). The mandate to release the data immediately 
after preparation to the scientific community—without a sheltered period of own elabo-
ration in “primary” research—constitutes another aspect of the challenge. Last but not 
least, it is a particular task to coordinate and process the different contributions from the 
contracted field institutes, the involved units at LIfBi, and the partners of the nationwide 
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NEPS consortium (see Chap. 1, this volume) in order to establish a research data infra-
structure. Within this general framework the core activities of the RDC are:

• Data edition: that is, user-friendly preparation of NEPS survey data for scientific 
analyses

• Data dissemination: that is, timely provision of NEPS Scientific Use Files via secure 
data access

• Data documentation: that is, well-structured material for a comprehensive under-
standing of the data

• User service: that is, individual advice and support for researchers plus regular train-
ing courses

In a broader context, NEPS represents an integral part of the national research data 
infrastructure. Already in 2012, the RDC became an accredited research data center of 
the German Data Forum (Rat für Sozial- und WirtschaftsDaten, RatSWD) and mem-
ber of the Standing Committee Research Data Infrastructure (Ständiger Ausschuss 
Forschungsdateninfrastruktur, FDI). As such, it operates according to the RatSWD/FDI 
standard principles for providing transparent access to high-quality research data for sci-
entific purposes. An obligatory monitoring and evaluation process every year as well as 
a complaints office for data users ensures that the required criteria are permanently met 
(German Data Forum 2018). Because the committee also plays a crucial role in initiating 
and implementing standards for the collection, storage, provision and quality of research 
data, the RDC’s active participation contributes to the further development and strategic 
establishment of secondary data in the scientific community.

This chapter takes a look at the four areas that are RDC’s primary responsibility. It 
illustrates the procedures implemented to facilitate good scientific practice with NEPS 
data by reconciling the survey complexity and information extent on the one side with 
a convenient and proper data usage on the other. The role of RemoteNEPS as an innova-
tive data access option and an important component of LIfBi’s data security concept is 
particularly emphasized in this context and described in more detail. Another focus is on 
achievements with regard to the infrastructural goals as mentioned at the beginning. This 
“output dimension” covers both the reached state of the NEPS database as well as the 
extent of its utilization by scientists. The final section offers a brief insight into current 
efforts and future challenges to further improve the empirical infrastructure for educa-
tional research. The present article summarizes a couple of more detailed descriptions of 
NEPS procedures that are published in a common volume and recommended for further 
reading—the issues to be addressed are large-scale data editing (Bela 2016), string cod-
ing (Munz et al. 2016), metadata management (Wenzig et al. 2016), disclosure risks and 
anonymization methods (Koberg 2016), remote data processing (Skopek et al. 2016a), 
and the RDC’s work in general (Skopek et al. 2016b; see also Fuß et al. 2016).
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19.2  Data Edition

The preparation of huge collections of empirical information embedded in a panel design 
of six parallel survey samples requires systematic and collaborative efforts of data edit-
ing. After the field institutes deliver the raw material, the work sequence includes 
interlinked processes of data inspection, cleaning, consolidation, integration, coding, 
enrichment, anonymization, and quality testing before a Scientific Use File can be added 
to the NEPS research data infrastructure and made available to the professional public. 
Each step demands a high degree of care to satisfy the quality standards with regard to 
both the usability of complex data and compliance with data protection legislation.

The RDC has established two guiding principles for the compilation of NEPS Scien-
tific Use Files. The first refers to the paradigm of unaltered data. All editing steps are set 
up in a way that the original information is not changed or lost. Thus, the full research 
potential of the data is preserved as far as possible throughout the entire process. The 
second principle refers to the paradigm of integrated data. Whereas the original mate-
rial partly contains several hundreds of separate data files for a single starting cohort, the 
respective Scientific Use Files reduce this amount to a manageable size. This is achieved 
by merging and harmonizing wave-specific survey information into issue-specific panel, 
spell, and other longitudinal datasets. It is assumed that for the vast majority of research-
ers, it is more comfortable and reliable to start their analyses from already integrated 
datasets than to pool together the necessary information from scattered source data 
 themselves.

To further facilitate researchers’ work with NEPS Scientific Use Files, the data struc-
ture is similar across waves and starting cohorts. A number of clearly defined and doc-
umented conventions provide for homogeneous variable names and labels. The same 
applies for missing codes and file names. Each Scientific Use File consists of multiple 
data files representing different types of content and different data formats. A cohort pro-
file dataset and suitable identifier variables in all other datasets—especially for the target 
respondent (“ID_t”) and the measurement point (“wave”)—guarantee the linkability of 
information. Given the complexity of NEPS data and the multicohort sequence design, 
these efforts to attain consistency are essential to reduce the burden of data management 
facing the researcher. If a user is familiar with the composition of one specific Scientific 
Use File, she or he will instantly recognize the data structure of any other NEPS starting 
cohort.

The RDC’s data preparation procedures take place in a multi-editor environment. All 
NEPS Scientific Use Files are created by using a Stata syntax that is constantly refined 
and adjusted to upcoming survey waves and new data specifications. The modularly 
built script follows a uniform logic for the six starting cohorts to ensure continuous and 
consistent data processing. It integrates all editing steps from the initial raw material 
to the bilingually labeled Scientific Use File and implements a series of control loops 
and plausibility checks. To illustrate the extent: The script for the current Scientific Use 
File of Starting Cohort 4 (version 9.1.0) includes almost 30,000 Stata command lines. 
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The whole workflow is safeguarded by a version control system that records who has 
changed what and for which reason in a syntax element. As a result, the preparation of 
each NEPS Scientific Use File remains traceable at any point in time because it is being 
documented with such high precision.

A routine task to enhance usability is data enrichment by generating additional var-
iables and datasets. Such variables are primarily the result of coding answers to open 
questions in the survey. A lot of information from NEPS respondents comes to the RDC 
in such a string format. The text entries on occupations, branches, vocational trainings, 
courses of study, educational attainments, and so forth pass through an elaborated and 
semiautomated process of coding—that is, the assignment of a numerical code from a 
selected category scheme to the string information. These numerical codes are then used 
to derive several standard classification variables. For instance, the primary coding of all 
occupational information in NEPS is based on a comprehensive and fine-grained data-
base of the German Federal Employment Agency (DKZ 2010). The DKZ codes, in turn, 
constitute the basis for socioeconomic status and prestige variables that are provided 
by default in the NEPS Scientific Use Files (KldB 2010, ISCO-08, ISEI-08, SIOPS-08, 
CAMSIS-08, MPS, EGP; see Munz et al. 2016). Other generated variables refer to the 
level of education (ISCED, CASMIN, Years of Education), the school type (Bayer et al. 
2014), and the migration background (Olczyk et al. 2016), or they provide indices with 
regard to personality traits (Müller et al. 2016), self-concept (Wohlkinger et al. 2016) 
and further scales. Some datasets consist almost exclusively of generated variables. This 
applies to life history information that is condensed from several spell files into a few 
simple-to-use datasets, such as “Biography,” “Education,” or “Children,” as well as to the 
“Weights” dataset with generated weighting factors (Steinhauer et al. 2016; Zinn et al. 
2017).

Across the entire data edition process, quality assurance is an essential element. 
Beyond the already mentioned consistency checks inherent to the data preparation script, 
the broad dissemination of a beta version of the Scientific Use File grants extra time for 
intense control and revision. The beta phase involves all NEPS staff members as well 
as “external” data users who are willing to inspect the preliminary data and to provide 
feedback to the RDC. The strategy has proven to be an effective measure to identify and 
resolve bugs before a data package finally gets published. Subsequently detected errors 
are documented in the so-called “Release Notes” that come along with each Scientific 
Use File. These up-to-date notes contribute to a higher data quality as they point the user 
to potential problems and, if possible, offer tips for troubleshooting.

19.3  Data Dissemination

Huge efforts are made to disseminate NEPS data with as much analytical power as pos-
sible while guaranteeing confidentiality protection for the survey respondents and their 
individual microdata. All released NEPS data are de facto anonymous data. The RDC’s 
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routinely employed anonymization procedures concentrate on the manual inspection of 
open text entries for potential threats of re-identification and the statistical modification 
of sensitive information in terms of aggregation, top- or bottom-coding, and so forth. 
Part of this strategy is to create different data versions with varying levels of modifica-
tion to limit the risk of statistical disclosure. It applies the general principle: the higher 
the level of data modification, the stronger the anonymization and the lower the risk of 
re-identification. At the same time, however, this decreases the information content for 
analyses. The data versions, in turn, correspond to different access modes that can be dis-
tinguished by the control over data usage.

• Download: The classical modus of data access is the secure download from the NEPS 
website after personal login. Due to the low ability to influence the users’ data han-
dling, the download data version features the highest degree of anonymization.

• Remote: LIfBi offers an innovative remote desktop technology called RemoteNEPS. 
This allows researchers to access sensitive survey information from their own com-
puters. The lesser degree of anonymization in the remote data version is possible 
because all content remains under the physical control of the LIfBi. To give an exam-
ple, context information from schools and kindergartens or the Federal State label 
(“Bundeslandkennung”) in the starting cohorts of schools and higher education insti-
tutions are only available within this server environment.

• On-site: Access to the least anonymized on-site data version is linked to a guest stay 
in Bamberg. Specifically equipped workstations in the data security rooms at LIfBi 
and a personal check-in/check-out system provide for a maximum controlled physical 
and technical environment. Information that is exclusively accessible in the on-site 
data version refers mainly to fine-grained regional indicators and uncoded text entries.

The concept of differently anonymized data versions and corresponding dissemination 
modes is completed by so-called Semantic Data Structure Files. They fully reflect the 
data structure of a Scientific Use File with all variables and labels included. However, 
they do not contain data rows. The structure files are absolutely anonymous and publicly 
available. Interested persons can freely download them for a first exploration before sign-
ing a contract to use the real data. For a better orientation, all relevant labels are provided 
with anonymization suffixes (_D, _R, _O). For instance, a variable with modified values 
in the download version, but full information in the remote version is suffixed once with 
_D for the anonymized content and once with _R for the unaltered content in the remote 
version. A detailed documentation of applied anonymization procedures together with a 
list of affected variables is published with each Scientific Use File.

The dissemination of NEPS data via RemoteNEPS plays a particular role. Remote-
NEPS has been implemented as a system for remote data processing to fill the gap 
between the download option with full access to restricted data and the on-site option with 
restricted access to full data. Unlike “remote execution” or “job submission” solutions, 
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RemoteNEPS uses a virtual desktop technology.1 Based on a visual representation of the 
data, the researcher can run its analyses directly from her or his own computer without 
any time delay. All data operations are carried out on servers within the LIfBi building. 
A transfer of files from this “data enclave” to the local storage medium or vice versa is 
possible only through an export or import request and after manual review and approval 
by the RDC staff. Thus, RemoteNEPS facilitates flexible access to rather sensitive NEPS 
data in full compliance with national and international standards of data safety.

When working with the remote version, the average gain of information compared to 
the download version is much larger than the average loss of information compared to 
the on-site data version. In fact, RemoteNEPS offers almost the full NEPS data spectrum 
(Koberg and Stark 2016). In combination with the flexibility regarding time and place of 
accessing it—RemoteNEPS technically requires an updated browser and a stable internet 
connection—and the saved costs for an on-site stay in Bamberg, this dissemination modus 
supports a more elaborated examination of available NEPS data and, hence, a better qual-
ity of research findings. Since we started the remote desktop service in 2009 as one of the 
first research data providers in Germany, the use of RemoteNEPS has increased continu-
ously up to nearly 10,000 sessions of about 100 min on average in 2017. Another reason 
for the popularity of RemoteNEPS is the provision of a powerful research environment for 
data users. The advantages range from the availability of up-to-date NEPS data and the 
equipment with current and freely usable software packages (Stata, R, SPSS, Libre Office, 
etc.) to the setting up of shared project folders for efficient collaborative work and the per-
manent storage of syntax and transferred results for backup and reproducibility.

Logging on to the RemoteNEPS server system requires a biometric authentica-
tion via individual keystroke behavior when entering a specific phrase. The procedure 
ensures that only authorized persons have access to sensitive data. Prerequisite for the 
registration of the biometric profile is a written consent and the attendance of user train-
ing. The latter serves not only to inform researchers about the use of RemoteNEPS, but 
also to raise awareness of certain aspects of data protection and data security. Further 
safety measures consist in the signing of a supplemental agreement to prohibit any image 
recording from the desktop as well as in the automatic control of user rights and expi-
ration dates to avoid unauthorized access to the data. RemoteNEPS is therefore deeply 
embedded in the portfolio approach of the so-called “five safes” (Desai et al. 2016; Lane 
et al. 2008): safe people (trained users), safe projects (supplemental agreement), safe 
data (anonymized survey information), safe setting (protected data enclave with person-
alized access), and safe outputs (direct export control of any output file).

1Whereas remote access solutions such as RemoteNEPS allow users to see the research data and to 
browse them, remote execution solutions typically do not. Remote execution works via queries and 
result files. This means that syntax files are sent by the researcher to the data-retaining institution, 
and the analysis is then initiated there on the data server. After necessary data protection controls, 
the output is returned to the researcher.
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19.4  Data Documentation

Comprehensive data documentation is as essential for the user friendliness and usability 
of the NEPS research infrastructure as a careful data edition and a flexible data access. 
Detailed explanations and easy-to-use tools contribute to both the establishment of a 
community of well-informed users in terms of “safe people” and the successful dealing 
with the quantity and complexity of NEPS data. Intense efforts are being made to imple-
ment a documentation concept that follows some basic principles:

• Consistency: The application of a uniform and logical system of conventions for nam-
ing variables and datasets across waves and starting cohorts ensures clarity and orien-
tation within the entire NEPS data portfolio.

• Findability: All Scientific Use Files are equipped with a standard set of reports; that 
is, documentation is divided by topic. A hierarchical structure with cohort-specific 
“Data Manuals” at the top makes sure that searched information can be found easily 
and quickly (see Fig. 19.1).

• Relevance: As documentation should be as up-to-date as possible, most materials are 
updated on the website with every new release of a Scientific Use File. A few reports 
are even permanently adapted, such as the release notes. The range of documentation 
is being expanded and improved constantly, not least through exchange of informa-
tion and at the suggestion of NEPS data users.

• Bilinguality: In order to facilitate international research with the data, all variable and 
value labels are offered in English and German. The most important reports are avail-
able in either English or both languages as well.

Generating the majority of documentation materials is the responsibility of the Research 
Data Center. To meet the above requirements, it uses a metadata database. The relational 

Fig. 19.1  NEPS data documentation. Source Own image
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SQL database enables efficient storing of all relevant metadata on NEPS studies, instru-
ments, items, and answer schemes in a systematic fashion. Based on a full transfer of 
information from the questionnaires, the central database initially functions as a tool for 
metadata control and management. Because many items are deployed repeatedly across 
the panel waves and starting cohorts, the abundance of metadata has to be administered 
in a way that links, deduplicates, reuses, and presents all relevant information includ-
ing interviewer and filtering instructions, attribution to (sub)constructs, references to 
sources, and so forth. The database also functions as direct origin for the definition of 
data structures in the Scientific Use Files, the assignment of variable names and value 
labels, the creation of codebooks and other reports, and the feeding of an interactive 
exploration tool called NEPSplorer. Finally, the database functions as an interface for 
translating metadata into English. In sum, the central maintenance of NEPS metadata in 
one database ensures a high documentation utility because every change becomes effec-
tive in a synchronous and consistent way in all derived materials.2

Whereas several reports—for instance, on fieldwork and interview setting, compe-
tence testing and scaling, sampling and weighting, anonymization, or regional indica-
tors—provide detailed information on specific issues, the more general data manuals 
are intended to assist researchers in getting started with the data. These manuals are of 
particular importance. Their primary focus on practical aspects such as panel progress 
and sample development, data structure and editing conventions, identifiers and merging 
procedures designates them as a first guide for dealing with the corresponding starting 
cohort. Systematic links to all other materials also make them a central reference docu-
ment. Because the NEPS study constitutes a steadily growing research data infrastruc-
ture due to its ongoing panel design, the accompanying documentation is also dynamic 
in terms of regular updates and extensions. All manuals, reports, release notes, survey 
papers, and further documents are published instantly on the website.

19.5  User Service

The criteria of the German Data Forum mentioned above specify not only flexible data 
access and comprehensive data documentation but also a far-reaching service for data 
users. In the case of the RDC at LIfBi, the offered services range from contract and 
authorization management to user trainings and individual advice via telephone hotline 
and email ticket system. The latter is also important for processing researchers’ import 
and export requests when using RemoteNEPS. Beyond these classical support activities, 
various aids and tools are provided by the RDC for a convenient and proper handling of 

2It should be noted that the test booklets for the NEPS competence measurements are not acces-
sible within the scope of the data documentation. This is mainly to protect the test instruments for 
further use in the panel. Inspection is possible, but only upon request and subject to conditions.
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the complex NEPS database. All services are available online and described in detail on 
our German and English website at www.neps-data.de.

Regular user training and data workshops are a key feature of our service. These 
1–2-day events are held about eight times a year in Bamberg and another three to five 
times at other locations in Germany and abroad. The courses provide basic knowledge 
on the NEPS study, its theoretical and methodological framework, the data portfolio 
and access options, the data structure of NEPS Scientific Use Files, and best practice 
solutions for browsing and merging information from different datasets. Some modules 
have a particular focus on either a certain starting cohort or a certain topic or a meth-
odological challenge—for example, the use of weights and competence test scores. An 
overall objective is the sensitization of researchers to the terms and conditions of NEPS 
data usage, especially to issues of privacy and data protection. As noted earlier, course 
participation is obligatory for data users who want to enroll in the biometric authentica-
tion system for gaining access to the secure server environment of RemoteNEPS. Within 
the strategy to further promote NEPS data to an international audience, the RDC is also 
involved in data presentations at international scientific events such as conferences or 
summer schools. Once a year, the Leibniz Institute for Educational Trajectories organ-
izes its own international NEPS Conference at the Bamberg site. This series of confer-
ences brings together scientists from different disciplines and at different stages of 
their academic careers to discuss ongoing projects and current findings in educational 
research. Empirical analyses on all NEPS-related topics are presented in paper and 
poster sessions accompanied by keynote lectures from recognized experts and an infor-
mal round table exchange of ideas and suggestions with staff of the RDC.

Another important element of the user service refers to the supply of tools to facili-
tate the work with NEPS data. The NEPSplorer has already been mentioned as a meta-
data-based documentation and exploration tool. This web application performs a full text 
search through the German and English survey instruments of all released Scientific Use 
Files with the exception of competence tests. In addition to variable names and labels, 
information on the use of each item (starting cohort, wave, instrument), on correspond-
ing response categories and univariate statistics, on the exact question phrase and inter-
viewer instruction, on sources of literature and affiliation to higher-level (sub)constructs, 
and so forth can be retrieved and—depending on the users’ requirements—stored in a 
personal watch list. The tool is particularly suitable for a quick access to the NEPS sur-
vey program in order to gain a first impression of the availability of the data of interest. 
It supports the search by keywords with several filter options, but also the search along 
a hierarchically structured concept tree. The tool is being developed and extended con-
stantly by new functions to further improve its user friendliness on the one hand and to 
meet the growing complexity of the data on the other. The same applies to the so-called 
NEPStools, a free-to-use collection of specific Stata commands that is created and made 
available by the RDC. The package includes some programs—ado files—to simplify the 
handling of NEPS data. As an example, the “nepsmiss” command automatically recodes 

http://www.neps-data.de
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all of the numeric missing values from a Scientific Use File (−97, −98, etc.) into Stata’s 
extended missing values (.a, .b, etc.) with correctly recoded value labels. Another exam-
ple is the “infoquery” command that displays additional attributes of a variable such as 
the complete question text and the initial variable name in the instrument. The NEPS-
tools are easy to install from the RDC’s repository through Stata’s built-in installation 
mechanism.

The combination of six starting cohorts and two school reform studies, different types 
of information, multiple informants, a broad range of covered topics, various survey 
modes, and the longitudinal design makes the NEPS database a highly attractive, but also 
very complex source of empirical research in the field of education and beyond. It is 
therefore a major concern and challenge to prepare these data in a well-structured, trace-
able, and user-friendly way while preserving the highest possible level of detail. At the 
end of the day, the success of these briefly presented efforts by the RDC, and by the 
NEPS as a whole, is measured by the use of the data made available for research.

19.6  The NEPS Data Portfolio and Data Usage

A timely provision is crucial for researchers to tap the full data’s analytical potential; 
and, consequently, it is one of the accreditation criteria of the RatSWD for research data 
centers. The rule for NEPS is to provide the data to the scientific community as soon as 
possible—without any foot-dragging due to an “internal research privilege” for members 
of the NEPS team. Our general aim is to publish the data no later than 18 months after 
the fieldwork has finished. This time limit includes a data inspection and review phase 
for which the RDC releases a beta version of the Scientific Use File to the NEPS net-
work and interested data users.3

The publication of NEPS Scientific Use Files follows a cumulative strategy; that is, 
the latest release replaces all former releases. Every time the data of a new survey wave 
are prepared or data bugs in previous waves are corrected, the existing Scientific Use 
File for the respective starting cohort is extended or updated by these data and released 
as a new version. An incremented numerical code clearly identifies the data version by 
informing about the number of survey waves (first digit), major updates (second digit), 
and minor updates (third digit). This version number is incorporated into the name of the 
Scientific Use File as well as its data file names and its digital object identifier (DOI). 
The persistent assignment of a unique DOI serves three main purposes: First, it indicates 
the relevant NEPS starting cohort and the data version of the Scientific Use File. Second, 
it directs to a landing page at the NEPS web portal with details about the data package 

3Given the complexity of NEPS data and the time-consuming processes of establishing efficient 
data editing workflows, the 18-month criterion turned out to be overambitious during the first 
years.
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and the data access options. Third, it enables researchers to cite the utilized NEPS data 
version in their publications in a precise way, which, in turn, is an essential requirement 
in the context of good scientific practice.4

Table 19.1 displays the data versions of NEPS Scientific Use Files available by the 
end of 2017 with corresponding DOI, release date, and two indicators for the amount of 
data. At that time, the NEPS research data inventory comprised 48 survey waves with 
more than 30,000 variables distributed across six ongoing panel cohorts and two com-
pleted school reform studies. Differences between the panel cohorts are mainly due 
to varying field starts (e.g., later beginning of the newborn cohort), varying intervals 
between the survey waves (e.g., semiannual data collections in the 9th-grade cohort), 
varying survey designs (e.g., inclusion of context persons in both school cohorts), and 
varying survey programs (e.g. detailed life-history calendar data in the adult cohort). As 
a basic rule, we recommend NEPS users to work with the most current data version of 
a Scientific Use File because it contains the latest data and a smaller risk of data errors. 
However, all former versions of a Scientific Use File are listed and available on our web-
site at www.neps-data.de under the label “NEPS Data Portfolio.”

Within a period of 6 years since the first NEPS data release in December 2011, an 
extraordinarily rich database for empirical research on educational trajectories and com-
petence development over the life course has been established—a database that is grow-
ing continuously as further survey waves of all panel cohorts are already conducted, or in 

Table 19.1  NEPS Scientific Use Files (December 31, 2017), Source: Own table

aThe two federal-state-specific school-reform studies in Thuringia and Baden-Wuerttemberg with 
two respectively three cross-sectional survey waves were finalized in 2011 respectively 2013. The 
Thuringia study investigated the effects of a curriculum change between 2010 and 2011. The G8/
G9 study in Baden-Wuerttemberg analyzed the effect of a reduction in school years in Gymnasium

Starting cohort Digital object identifier Release date Datasets Variables

SC1—Early Childhood doi:10.5157/NEPS:SC1:4.0.0 2017-08-10 17 3,496

SC2—Kindergarten doi:10.5157/NEPS:SC2:6.0.0 2017-12-08 20 4,387

SC3—Grade 5 doi:10.5157/NEPS:SC3:7.0.0 2017-12-21 19 5,553

SC4—Grade 9 doi:10.5157/NEPS:SC4:9.1.0 2017-09-29 38 6,932

SC5—1st-Year Students doi:10.5157/NEPS:SC5:9.0.0 2017-06-23 30 3,657

SC6—Adults doi:10.5157/NEPS:SC6:8.0.0 2017-10-13 33 2,696

TH—Thuringiaa doi:10.5157/NEPS:TH:2.0.0 2014-12-03 5 1,821

BW—Baden-Wuerttemba doi:10.5157/NEPS:BW:3.1.0 2016-10-26 4 1,549

4By default, all released NEPS Scientific Use Files are registered at da|ra, the German registration 
agency for social and economic data, and thereby indexed with a DOI code (Wenzig 2012).

http://www.neps-data.de
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the field, or in preparation. For the NEPS data portfolio, this means an average provision 
rate of six new Scientific Use Files per year supplemented by updates if necessary.

Access to NEPS data is free of charge, but limited to the purpose of research and 
to members of the scientific community alone. Interested researchers are requested to 
conclude a data use agreement with LIfBi in which they provide a brief description of 
the intended project and a specification of the expected duration of data usage. For each 
project, a separate data use agreement is needed, whereby several researchers are usu-
ally participating in one project. By signing the agreement, they commit themselves to 
strict data protection guidelines that forbid any attempt at reidentification, passing on any 
data without permission, or using the data for other purposes than the specified research 
objective. In case of violation of these rules, severe penalties are prescribed in the con-
tract (e.g., monetary penalty, proscription, exclusion from further data usage). As a key 
element of NEPS legal data protection (see Chap. 18, this volume), the data use agree-
ment obligates all users to handle the data in a secure and confidential way. With the 
approval of an application, the RDC grants the necessary access authorizations that enti-
tle the data recipient and all other involved persons to work with the full portfolio of 
NEPS Scientific Use Files.

The continuous growth of the data portfolio has been accompanied by a steady rise 
in data usage, indicating a great demand for longitudinal data on educational processes 
from early childhood to late adulthood. Figure 19.2 depicts this development, starting in 
summer 2011 when the first NEPS Scientific Use File was released.

The top graph shows the number of data users—without multiple counting of 
researchers who are assigned to more than one NEPS project—and how it has risen by 
at least 200 persons from year to year. In 2017, there were even 318 newly registered 
scientists and young researchers. At the end of that year, the cumulated total was over 
1,600 NEPS data users. The graph at the bottom signals a considerable proportion of 
users from research institutions outside of Germany. The international NEPS community 

Fig. 19.2  NEPS data usage statistics (2011–2017). Source Own image
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accounts for about 13% of all data users bringing together researchers from 25 coun-
tries such as the United Kingdom, Italy, Switzerland, Austria, the Netherlands, and other 
European countries; but also from the United States, China, Australia, Russia, Japan, and 
India. Finally, the graph in the middle represents the increase of research projects based 
on NEPS data. The total number has already exceeded the mark of 1,000 projects. At the 
moment, about 20 new data use agreements are submitted on average per month, with a 
tendency to rise and a significant share of proposals for academic qualification. Out of 
the 587 active research endeavors at the end of 2017, there were 152 dissertation pro-
jects (25.9%), 40 habilitation projects (6.8%), and 36 bachelor or master projects (6.1%). 
A closer look at the project descriptions reveals a great variety of involved disciplines 
and a broad spectrum of addressed research questions ranging from learning processes to 
issues of educational decision making, labor market, migration, social mobility, and fam-
ily up to international comparisons, methodological modeling, and educational report-
ing.5 In this regard, the Priority Program “Education as a Lifelong Process. Analyzing 
Data of the National Educational Panel Study (NEPS)” of the German Research Founda-
tion (DFG) should be mentioned. The program has been initiated with the explicit aim of 
promoting the widespread scientific use of NEPS data in the national and international 
scientific community. It was set up in 2012, coordinated by Hans-Peter Blossfeld and 
Sabine Weinert. In the course of three funding phases (2012–2014, 2015–2017, 2018–
2019), a total of more than 30 interdisciplinary research projects were devoted to study-
ing competence development over the life course, or using the NEPS database for other 
substantive analyses, or dealing with important methodological issues.6

The scientific value of a large-scale research data infrastructure such as NEPS is 
measured not only according to the amount of data usage, but also, and more impor-
tantly, by the output in terms of scholarly publications. Up to and including 2017, the 
NEPS bibliography lists almost 250 empirical articles in academic journals, edited vol-
umes, and monographs. This number underestimates the actual output, because not all 
users reliably inform LIfBi about their publications and, despite intense monitoring by 
LIfBi, not all relevant articles might therefore have been identified. Apart from this lack 
of information, it can be noted that all six panel cohorts and the two school reform stud-
ies are represented in the research outcomes. The majority of these works utilized the 
Scientific Use Files of either the “oldest” starting cohort of adults (SC6) or the most 
diverse—in terms of educational transitions—starting cohort of 9th-graders (SC4). 
NEPS data on several starting cohorts are also being used as part of the biennially pub-
lished National Report on Education in Germany. In order to motivate further publica-
tions and to honor excellent scientific work carried out on the basis of NEPS data, the 
LIfBi gives out a competitive publication award during the annual NEPS conferences. 

5A sorted list of all NEPS-based projects is available on the NEPS website (https://www.neps-data.de).
6Please refer to the SPP website for further information (https://spp1646.neps-data.de).
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The first award was granted to Edele and Stanat (2015). One year later, the article by 
Fabian Ochsenfeld (2016) was selected by an interdisciplinary jury as the best NEPS 
publication among all nominations.

19.7  Outlook

It can be assumed that the use of NEPS data will continue to intensify in the future. On 
the one hand, the analytical potential of the Scientific Use Files available to date is still 
far from exhausted. Especially in an international context, there are still many applica-
tion possibilities. In addition, the increasing visibility of the data within the scientific 
discourse will further promote the demand for reuse. On the other hand, the NEPS data-
base grows continuously with each new survey wave of the six current starting cohorts. 
Apart from this “natural” increase in information due to the panel design, there are addi-
tional data enrichments—or they are in preparation—for extending the NEPS research 
data infrastructure:

• Regional data: Upon individual request, the RDC enriches the microdata of NEPS 
survey participants with macrolevel data from several external sources (e.g., official 
statistics), provided that the data users’ self-compiled regional indicators meet cer-
tain requirements and a suitable link variable (e.g. municipality key) is available. The 
merged datasets are provided exclusively in the RemoteNEPS environment.

• Paradata: One of the upcoming goals is to strengthen methodological approaches, 
especially in the context of computer-assisted test execution and computer-assisted 
telephone interviews, by preparing and providing additional log and process data. 
Detailed response times and response sequences are intended as a starting point for 
the release of such paradata.

• Administrative data: In collaboration with the Research Data Center of the Institute 
for Employment Research (IAB) in Nuremberg, the provision of NEPS data of Start-
ing Cohort 6 – Adults combined with administrative data from the Federal Employ-
ment Agency (BA) has been established and recently made available to the entire 
scientific community.7 Data are linked on an individual level and on the basis of 
respondents’ explicit consent. The general aim is to broaden the existing portfolio of 
combined NEPS and administrative data by including further starting cohorts in the 
process of record linkage to BA data and by intensifying the efforts to augment NEPS 
data with administrative information within the school context.

7The data package is hosted at the IAB (http://fdz.iab.de/en/FDZ_Individual_Data/NEPS-SC6-
ADIAB.aspx).

http://fdz.iab.de/en/FDZ_Individual_Data/NEPS-SC6-ADIAB.aspx
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A second big issue of immediate relevance for the future work of the RDC and the pro-
vision of NEPS data is the close networking with other data providers or research data 
centers and with the scientific community. Activities in this area have a strong focus on 
further improving the user friendliness of the data service, on intensifying the exchange 
with and among data users, and on conducting own research projects around the estab-
lishment and use of research data infrastructures:

• Educational Research Data Alliance (VerbundFDB): The main concern of the partners 
involved in this network is the expansion of data services for educational research.8 
In this context, the RDC is particularly engaged in the field of data documentation in 
central information portals including the harmonization of study metadata.

• NEPSforum: Increased visibility of NEPS data is also a key objective of the recently 
launched online discussion platform. The so-called NEPSforum extends the existing 
dialogue between RDC and data users. On the one hand, questions, answers, com-
ments, and so forth are completely transparent and can therefore be viewed by any-
body at any time. On the other hand, the forum enables a direct exchange within the 
scientific community. In cooperation with other data providers, the goal is to further 
develop the tool and open it up as a comprehensive interaction medium.

• Accompanying research: Current and future research projects of RDC staff mem-
bers address several topics such as decision-making mechanisms with regard to the 
use and citation of secondary data in educational research, ways to standardize the 
semantic indexing of data at the level of concepts, variables or indicators for improv-
ing discoverability, information quality in survey and administrative data, partici-
pants’ consent to link data from external sources, effects of different data modifying 
anonymization techniques, and processes of computer-assisted coding of occupations. 
Most of these projects are being carried out or planned in cooperation with other 
research data centers.

Making NEPS data available for research: that is the main task of the RDC at LIfBi. This 
poses significant challenges, because the survey design with several panel cohorts pursued 
in parallel creates a very complex database. In order to ensure qualified and confident data 
handling, careful preparation and dissemination of the database needs to be supplemented 
by various measures of user support. The release of almost 40 NEPS Scientific Use Files 
in less than 10 years and the wide use of this empirical basis in hundreds of research pro-
jects testifies to the achievements of the RDC and all other units involved at the LIfBi and 
the NEPS network institutions. Because the user-friendly provision of large-scale data col-
lections is an issue that the National Educational Panel Study has in common with other 
infrastructure operators, the benefits of joint efforts are obvious. With the general aim of 

8Details are provided on the website of the alliance (https://www.forschungsdaten-bildung.de).
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safeguarding and continuously improving the availability of research data for the national 
and international scientific community, the RDC participates actively in cooperation pro-
jects with other research data centers and in interinstitutional committees such as the 
Standing Committee Research Data Infrastructure, the Educational Research Data Alli-
ance, or the Research Data Working Group of the Leibniz Association.
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Glossary of Institutions in the  
German Education System

Child care/day care  
(Kindertagesbetreuung)

Day-care establishment for children younger than 3 years of 
age, for example, institutional day care as part of the child 
and youth welfare services (Kinder- und Jugendhilfe) in either 
the private or public sector (Kindertageseinrichtungen); also 
nonfamilial day care by childminders (Kindertagespflege) 
(KMK 2010a)

Kindergarten Preschool establishment for children aged 3–6 years as part of 
the child and youth welfare services (Kinder- und Jugendhilfe) 
in either the public or private sector (not part of the school 
system) (KMK 2010a)

Elementary school  
(Grundschule)

Compulsory school for all children aged 6 years and above. It 
extends over four grades, except in Berlin and Brandenburg 
(six grades) (KMK 2010a)

Special school (Förderschule/
Sonderschule/ Schule für 
Behinderte/ Förderzentrum)

School providing education for those whose development can-
not be promoted adequately at mainstream schools on account 
of disability (KMK 2010a)

Secondary schools  
(Schulen im Sekundarbereich)

After elementary school, the German educational system 
tracks students into different types of secondary schools. The 
system varies throughout Germany because each federal state 
(Land) decides its own educational policies. In general, Ger-
man secondary education includes four main types of school: 
the Hauptschule, the Realschule, the Gymnasium, and the 
Gesamtschule. Furthermore, several federal states (Länder) 
have new kinds of schools that combine the courses of educa-
tion provided at Hauptschule and Realschule in curricular and 
organizational respects (KMK 2010b)
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•  Hauptschule: Type of school at lower secondary level 
providing a basic general education. Compulsory for all 
students not attending a different type of secondary school, 
usually comprising Grades 5–9 (KMK 2010a)

•  Realschule: Type of school at lower secondary level, usually 
comprising Grades 5–10. Provides a more extensive general 
education and the opportunity to go on to courses of educa-
tion at upper secondary level that lead to vocational or higher 
education entrance qualifications (e.g., Abitur) (KMK 2010a)

•  Gymnasium: Type of school covering both lower and upper 
secondary level (Grades 5–13 or 5–12) and providing 
an in-depth general education aiming toward the general 
higher education entrance qualification (Abitur), which can, 
however, also be obtained at other types of school such as 
the Gesamtschule. In the past, most Länder were converting 
gradually from a 9-year to an 8-year Gymnasium course of 
education. Currently, some of these countries are mov-
ing back to an 9-year course. The upper Gymnasium level 
(gymnasiale Oberstufe) comprises Grades 11–13 or 10–12, 
depending on the Land and the type of school (KMK 2010a)

•  Gesamtschule: Type of school at lower secondary level offer-
ing several courses of education leading to different qualifica-
tions. It takes the form of either a cooperative Gesamtschule 
or an integrated Gesamtschule. In the cooperative type, 
students are taught in classes grouped according to the dif-
ferent qualifications available, whereas in the integrated type, 
students are placed in courses grouped according to level of 
proficiency for a number of core subjects, but taught together 
as a year group for all other subjects. A Gesamtschule can 
also encompass the upper secondary level (KMK 2010a)

Vocational gymnasium  
(Berufliches Gymnasium)

Type of educational institution at upper secondary level offer-
ing a 3-year course of education in both the general education 
subjects taught at upper Gymnasium level (gymnasiale Ober-
stufe) and career-oriented subjects such as business and tech-
nology. It also leads to the general higher education entrance 
qualification (Abitur). Examples are vocational schools of 
economics or technical grammar schools (KMK 2010a)

Apprenticeship (Lehre) Young people trained in Germany’s dual system have an 
apprenticeship contract with a company in which they receive 
practical training. The contract basically stipulates the dura-
tion of training and the payment the apprentice receives. While 
the content of training apprentices receive at the workplace is 
highly regulated, the learning environment provided by com-
panies may differ considerably
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Vocational education and  
training, VET  
(Berufsausbildung)

In Germany, VET denotes the formal training young peo-
ple receive below the university (tertiary) level. It typically 
focuses on a specific occupation and is completed with a 
certificate that often is recognized nationally due to the strong 
regulation of training content in many occupations. VET can 
take place either in the dual system or in specific educational 
institutions.

System of VET in which young people take part in practical 
training in companies with parallel theoretical and specialist 
education in vocational schools. Practical training takes place 
typically on 3–4 days a week, with 1–2 days spent in school. 
Alternatively, education in schools may take place by way of 
block release

Dual system of vocational 
training (Duales Ausbil-
dungssystem)

System of VET in which young people take part in practical 
training in companies with parallel theoretical and specialist 
education in vocational schools. Practical training takes place 
typically on 3–4 days a week, with 1–2 days spent in school. 
Alternatively, education in schools may take place by way of 
block release

Prevocational transition system 
(Übergangssystem)

A system of training courses that are supposed to provide 
young people who have not yet entered VET with skills that 
may enhance their “trainability.” Courses typically last 9–12 
months and do not lead to recognized vocational certificates; 
some courses offer the possibility for young people to acquire 
general educational certificates that they were unable to obtain 
in secondary school. In some cases, the training received 
may be recognized later on by firms as fulfilling some of the 
requirements of formal training

Vocational academy  
(Berufsakademie)

Tertiary education institution in some federal states (Länder), 
offering courses of academic training combined with practical 
in-company professional training following the principle of 
the dual system (KMK 2010a)

Universities and equivalent 
higher education institutions 
(Universitäten und vergleich-
bare Hochschulen)

Universities (Universitäten) and equivalent institutions of 
higher education include the traditional universities as well 
as universities of technology (Technische Hochschulen) that 
specialize in natural and engineering sciences, colleges of 
education (Pädagogische Hochschulen, College of education), 
which still exist only in Baden-Wuerttemberg, and theological 
colleges (Theologische Hochschulen) (KMK 2003)

Colleges of art and  
music (Kunst- und  
Musikhochschulen)

Colleges of art and music are higher education institutions 
offering teaching and research in fine art, design, music, 
drama, media, film, and television. Admission conditions often 
differ from those at universities because student admission is 
often granted on the basis of proven talent or aptitude tests 
(DAAD/HIS 2010)
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College of education  
(Pädagogische Hochschule)

Type of higher education institution in Baden-Wuerttemberg, 
equivalent in status to the universities, offering courses of 
study for teaching careers at elementary level and certain 
teaching careers at lower secondary level. In specific cases, the 
colleges of education also offer study courses for educational 
and pedagogic professions outside the school sector (KMK 
2010a)

Universities of applied sciences 
(Fachhochschulen)

Type of higher education institution established in the 1970s 
with the particular function of providing application-oriented 
teaching and research, particularly in engineering, business, 
administration, social services, computer sciences, and design 
(KMK 2010a)

Providers offering training 
or courses of adult learning 
(Anbieter für Weiterbildung)

In Germany, training or courses of adult learning are offered 
by various providers, for example, firms (the most important 
group), state-founded institutions such as Volkshochschule 
(adult education centers), state agencies such as the Federal 
Employment Agency, chambers of commerce and crafts, and a 
wide range of nongovernmental organizations.
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