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NON-COGNITIVE FACETS OF COMPETENCE

Theoretical Foundations and Implications for Measurement

INTRODUCTION

There is a growing interest in the definition and assessment of competence.
Particularly in the context of vocational education and training it is vital to have reli-
able and valid information about individual competences. Despite its long tradition,
student testing has increasingly been criticized in the United States, while there are
several reasons for the current interest in this topic in Europe. Firstly, competence
measurement gained recognition through the use of large-scale international assess-
ments such as PISA, TIMSS etc. Secondly, in order to evaluate and compare the
performance of educational units (schools, school types, districts, states etc.) and the
effects of educational policy, testing students for their competence has become the
criterion of choice. Thirdly, assessing competence might serve as a means of recog-
nizing informal learning, for example, within the remit of the European Qualification
Framework (EQF).

Though there is no broadly accepted definition of competence, the most com-
mon definitions build on Chomsky’s distinction between competence and perfor-
mance (Chomsky, 1965). Hence, competence is defined as a latent construct that is
only observable in performance within the respective real-life domain. Thus, defin-
ing competences usually begins with the identification of typical demands in real-
life situations. In turn, typical bundles of such situations are usually referred to as
domains and are generally defined by practitioners of the respective practical context
(Achtenhagen, 2007; Klieme et al., 2003; Lehmann & Seeber, 2007; Sloane, 2008;
Winther, 2010). As a consequence, a common definition of competence derives from
the DeSeCo initiative (Definition and Selection of Competencies) and refers to the
widespread functional approach: “A competence is defined as the ability to success-
fully meet complex demands in a particular context through the mobilisation of psy-
chosocial prerequisites” (Rychen & Salganik, 2003, p. 43). Furthermore, according
to Weinert (2001), besides intellectual abilities, content-specific knowledge, cog-
nitive skills, domain-specific strategies, routines and subroutines, competences are
also comprised of ““... motivational tendencies, volitional control systems, personal
value orientations, and social behaviours” (Weinert, 2001, p. 51). Following Spencer,
McClelland and Spencer (1994, p. 6) “any individual characteristic that can be reli-
ably measured, counted and that can be shown to differentiate superior from average
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performers” is part of competence.! Within such broad definitions, competences
cannot be clearly separated from personality traits, but there are smooth transitions
(Corsten, 2001). Consequently, Erpenbeck and von Rosenstiel (2003) define compe-
tences as dispositions allowing for self-organized thinking and acting, while disposi-
tions are defined as the individual prerequisites of action regulation. Attributing the
particular extent of competence in an individual points to the prognosis (explained
variance) of that person’s future performance in complex domain-specific real-life
situations, i.e. problem solving. Thus, whatever individual prerequisites contribute
to this prognosis of future action, regulation should be considered as a possible part
of competence. Whereas manifest performance might cursorily take the form of
an unidimensional — in some cases even dichotomous — variable, the underlying
competence, however, is multifaceted with regard to its subsurface structure. We
subscribe to the view that competence is not an unidimensional construct but com-
prises multiple facets of individual dispositions (see also Breuer, 2006). However,
most empirical studies merely focus on cognitive facets of competence, while non-
cognitive facets, such as motivation and emotion, for several reasons, are widely
neglected. In the present paper, we will emphasize the significance of non-cognitive
facets of competence based on action regulation theories and discuss resulting impli-
cations for the investigation of competence. To date there are various approaches in
dealing with emotional and motivational facets in modeling and measuring compe-
tences, which will be briefly outlined. An integrated approach will be considered for
its implications for test designs.

NON-COGNITIVE FACETS ON VARIOUS ONTOGENETIC LEVELS

Without question, cognitive facets such as knowledge and general intellectual abili-
ties are needed for competent action (Rychen & Salganik, 2003, p. 45). However,
common psychological theories of action regulation also stress non-cognitive
processes in perceiving and judging situations, elaborating action opportunities,
decision making, and monitoring of action regulation. In general, “humans are
built to respond to the things that matter, and the way humans do it is by emotion”
(Ellsworth, 1994, p. 150). Hence, knowing is a necessary, but not sufficient, prereq-
uisite of competent action. Furthermore, the acquisition of knowledge of any kind
is also reliant on non-cognitive processes (Dorner & Kaminski, 1988; Kuhl, 2001;
Rausch et al., 2010; Rausch, 2011; Ruiz-Primo, 2009; Sembill, 1992, 1995, 2010;
Schumacher, 2002; von Cranach & Bangerter, 2000; Wuttke, 1999).

Further support for the significance of affective evaluations in action regulation,
as well as a deeper insight into the functioning of unconscious and conscious pro-
cessing, are derived from neuroscience (Baer, Connors & Paradiso, 2009; Birbaumer
& Schmidt, 2010; Damasio, 1995; LeDoux, 1994; Panksepp, 1998; Sembill, 2010):
An evolutionary view of the functions of non-cognitive facets in action regulation
underlines the power of neurophysiological principles in learning, reflecting and
acting. It enables a better understanding of the sustainable growth of human beings
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as well as similarities and differences to animals. When studying human behav-
ior, it is necessary to differentiate between various ontogenetic levels such as organ
level (e.g. brain, stomach, heart, kidney etc.), individual level (e.g. resources, dis-
positions, competences, world views etc.) and social/group level (e.g. acceptance,
performance, responsibility etc.). However, findings obtained from different levels
must not be mixed up: For example, one can neither draw precise conclusions on
an individual’s competence on the individual level nor predict the respective perfor-
mance on the social/group level, only by observing neurophysiological processes
inside the brain. Performance is based on knowledge, dispositions and competences,
which, in turn, are based on acquired, stored and remembered information.

But where does the respective information come from? It is evaluated data (e.g.
light, acoustic and compression waves), which are decoded and replaced by nerv-
ous and endocrine activity. The evaluation is directed to basic survival instincts and
associated instincts to maintain one’s orientation and behavioral safety. On an organ
level these evaluations are implemented by the so-called limbic and endocrine sys-
tems, whereas the processes remain unconscious. In the following, we refer to these
evaluations in terms of affect. If these processes become conscious on an individual
level, the respective outcomes are referred to as emotions and motivation, which
can now be reflected on as well as communicated on a social level. The social level,
again, contains all elements and sub-processes of its emergence on lower ontoge-
netic levels. Similarly, knowledge, dispositions, and competences on the individual
level contain all the elements and sub processes derived from their emergence on
lower ontogenetic levels. One should be aware of the significance of processes on
all levels for human action.

In the following, we focus on the interplay of cognition and affect within action
regulation on the individual, psychological level. In doing so, we adopt an analytical
perspective, while recognizing that cognition and affect are basically inseparable.
We define affects as unconscious evaluative reactions to internal and external stimuli
(implemented by the limbic and endocrine systems; see above). This perspective
is in line with common appraisal theories, which propose an ongoing scanning of
the environment with regard to the relevance for one’s own needs, beliefs, values,
norms, standards etc. (Lazarus, Kanner & Folkman, 1980 et passim; Scherer, 1981
et passim; Smith & Kirby, 2000 et passim). According to the appraisal theory pro-
posed by Scherer and colleagues, continual unconscious stimulus evaluation checks
(SEC) are considered to check every internal and external stimulus with regard to the
following criteria: (1) novelty (unexpectedness), (2) intrinsic pleasantness (derived
positive or negative evaluations), (3) goal/need significance (related to basic needs,
motives, intentions, and goals), (4) coping potential (confidence in one’s own ability
to handle the situation), and (5) standards (moral evaluation of main and side effects)
(Leventhal & Scherer, 1987; Scherer, 1981, 1999).

Whenever these affects exceed a critical threshold the respective contents
under evaluation become conscious and distinct emotions may arise (bottom-up).
Conscious processing, in turn, influences unconscious associative processing, i.e.

201



D. SEMBILL, A. RAUSCH & K. KOGLER

affective evaluations. Hence, whatever cognitive content is part of working mem-
ory in a particular moment determines for the future which subsequent stimuli are
more likely to attract attention by priming (van Reekum & Scherer, 1997, p. 279;
see also Aebli’s notion of intake, Aebli, 1980). As working memory, i.e. conscious
processing, is rather slow, requires a lot of energy and is limited in capacity, uncon-
scious processing in terms of routines and patterns are preferred whenever available
(Birbaumer & Schmidt, 2010; Gadenne, 1996). In turn, affective evaluations are
required ... for the sake of signalling states of the world that have to be responded
to” (Frijda, 1988, p. 354; see also affect as information-approach: Clore, 1994;
Schwarz, 1990; Storbeck & Clore 2008, pp. 1830ff.). States of high arousal, as a
consequence of defiant affective evaluation, are likely to trigger emotions, which
are mostly defined as conscious, intensive and directed (Kleinginna & Kleinginna,
1981; Kuhl, 2001; Otto, Euler & Mandl, 2000; see Rausch et al., 2010 and Rausch,
2011, for details). Affects and emotions thus serve as a continual feedback on suc-
cess and failure in need satisfaction and goal achievement and are therefore vital
in any processes of problem solving. They enable priority setting and a reduction
of complexity as well as the decoupling of stimuli-and-response patterns (Ciompi,
2007; Scherer, 1981, 1994; Sembill, 2003).

As positive emotions — from a functional perspective — serve as a reward for past
behavior and negative emotions call for changes in future behavior motivational
facets of action regulation are realized in an interaction with affect and cognition as
well (Kuhl, 2001; Sembill, 2003). Consequently, Smith and Kirby refer to emotions
as a “sophisticated well-being monitor and guidance system that serves both atten-
tion-regulatory and motivational functions” (Smith & Kirby, 2000, p. 90; see also
Carver, Sutton & Scheier, 2000). Any action would be irrelevant without the subjec-
tive values of the acting individual (Lewis, 1946), as these influence the perception
and evaluation of (potential) goals, courses, and results of action (Emmons 1996;
Sembill 1992). “There is no reason, other than an affective one, to prefer any goal
whatever over some other. Cognitive reasoning may argue that a particular event
could lead to loss of money or health or life, but so what?” (Frijda, 1994, p. 200).

Apart from the physiological needs inherent in all human beings (instincts; see
above), there are universal psychological needs as well. According to the Self-
Determination Theory (SDT) of motivation proposed by Deci and Ryan (1985;
2002), there are three basic human needs: (1) The need for autonomy, which refers
to self-organization and the desire to perceive oneself as the origin of one’s action.
(2) The need for competence, which means the desire to be effective in one’s interac-
tions with the environment and in coping with challenging tasks in order to maintain
and develop competences. (3) The need for social relatedness, which refers to the
inherent desire to be accepted by other individuals and part of social groups. Though
the intensity and the level of consciousness of these needs might differ between indi-
viduals, they are said to be present in all human beings. However, besides these basic
needs, there are learned motives, interests, and intentions that might differ enor-
mously between individuals but nevertheless are vital for action regulation. Besides,

202



NON-COGNITIVE FACETS OF COMPETENCE

these traits are largely open to consciousness, both domain-specific and concrete. As
they are learned (or in terms of SDT: internalized) as a consequence of basic need
satisfaction in prior experiences, they are coherent concretions or extensions of basic
needs. For instance, habitual interest in a certain domain points to positive prior exp-
eriences in that domain. In consequence, stimuli from that domain trigger positive
affects potentially resulting in conscious emotions (such as situational interest). To
summarize, affects and emotions have a seismographic function in action regulation,
which can be explained by neurophysiological findings as well (Schumacher, 2002;
Sembill, 2003, 2010).

The extent, to which internalized values have an influence on performance, and
thus have to be considered as a facet of competence, may vary with regard to a
particular domain. The more a domain is artificially defined (e.g. by a formal cur-
riculum, such as mathematics) instead of being generated by real-life practice, the
more it lacks a real-life performance.? The performance in a math test should be an
estimator for some kind of real-life performance in math, but instead, the test perfor-
mance itself is the typical performance of that artificial domain. Unsurprisingly, the
emotional and motivational facets that influence this performance refer to the typi-
cal test situation, such as test anxiety and test motivation, both strongly influenced
by the impact of the particular test. These test-related emotions and motivations are
neglected as part of mathematical competence, for good reason. On the other hand,
domain-related values such as interest in math or preference for mathematical think-
ing are neglected as well though they might have a huge influence on future “math-
ematical practice”. This neglect derives from a traditional preference for cognitive
learning goals over affective ones.

In contrast to the above-mentioned domain of mathematics as a school subject, in
working contexts the desired performances are more complex and less predictable.
Though distal work goals are predefined by the organization, workplaces allow for
varying scopes of action. Apart from differences in cognitive dispositions, within
work psychology, the resulting variance of individual engagement is also considered
to be caused by constructs such as organizational citizenship behavior (Nerdinger,
Blickle & Schaper, 2008), personal initiative (Fay & Frese, 2001) and the idea that,
besides formal norms and standards, organizations depend on the non-codified and
voluntary engagement of their members (Smith, Organ & Near, 1983). These con-
structs, in turn, point to an individual’s internalized subjective values (Nerdinger,
1995). Hence, we argue that in order to explain performance in real-life work tasks
(i.e. modeling and measuring competence), non-cognitive facets should be taken
into account in terms of an integrated approach.

NON-COGNITIVE FACETS IN MODELING AND MEASURING COMPETENCE

As mentioned at the beginning, there are several ways of dealing with non-cognitive
facets in modeling and measuring competence, ranging from wide neglect to inte-
grated recognition within performance. In order to understand the functionality of
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human intentional behavior a boost was given to research and literature on processes
of thinking and problem solving as a result of the paradigm shift referred to as the
“cognitive turn” which occurred in the middle of the last century. Overcoming the
black-box metaphor of the behaviorist perspective, several groundbreaking works
appeared, such as Bruner, Goodnow and Austin (1956), Miller, Galanter and Pribram
(1960), Chomsky (1965), Newell and Simon (1972) and Neisser (1974) within west-
ern psychology, as well as the works of Rubinstein, Vygotski, Galperin, Leont’ev,
Oschanin etc. within Soviet psychology (Matthdus, 1988). With regard to Germany,
the works of Dorner (1976), Hacker (1978), Scherer (1981) and Aebli (1980) should
also be highlighted as exemplary. Already at that time it had become apparent that
the grasp of cognition as well as the certain view of the relevance of non-cognitive
constructs was considered differently depending on the particular author. For exam-
ple, Dorner was one of the first researchers to stress the significance of emotions
in thinking and problem solving, whereas Aebli considered emotions to be merely
disturbing variables.

In most of the international literature, the definition of cognition goes beyond the
common definition in German literature. Instead of distinguishing cognition, emo-
tion and motivation on the same level, the definition of cognition is often expanded
to cover all internal processes, including emotion and motivation. Nevertheless,
many of the early works stress the significance of evaluations, judgements, values,
preferences etc. without going into detail. Nowadays the evidence of neurophysi-
ological findings contributes to the overcoming of cognitivist approaches in the nar-
row sense. The relevance of emotional and motivational facets for understanding
competent acting in real-life situations is widely accepted, but rarely investigated
empirically. In the previous sections, we emphasized the necessity of broadening
the modeling and measurement of competence to integrate non-cognitive facets.
Consequently and importantly, it is necessary to translate the basic principles of
action regulation theory into a consistent model of competence in a specific domain.

A competence model in the narrow sense merely consists of a definition of a
set of individual dispositions. There are neither statements made on what kind of
performance is expected to be derived from the respective competence nor does it
include reflections on the implications of the domain. In contrast, competence mod-
els in a broader sense comprise of a domain model of requirements, a competence
model of individual dispositions (i.e. a competence model in the narrow sense), and
an empirical model of measurement. Furthermore and most significantly, consistent
statements on the relationship of these three model layers are needed because defin-
ing and measuring competences always means that some kind of (test) performance
serves as an estimator for further (real-life) performances in the respective domain.
Consequently, in order to trace test performance back to singular facets of compe-
tence, it is necessary to assign particular test behavior to particular facets of com-
petence. Otherwise, it would remain unclear which facets of competence produced
the test performance or, in other words, a singular test score would conflict with a
multifaceted construct.
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As a result, developing integrated measurements for a multifaceted construct in
order to analyse test behavior regarding the particular facets raises the question:
Which test behavior points to which facet of competence and to what extent? This
problem of translation is further aggravated as performance is not necessarily a
bijective function of the underlying competence (Chomsky, 1965), but may be pro-
duced by varying combinations of trait facets. Hence, measuring a multifaceted con-
struct also includes the problem of dealing with certain interrelations and possible
effects of compensation between the different conceptualised facets. For example,
one could ask whether, within future work situations, a short-term lack of knowledge
might be compensated for by interest and engagement? On the other hand, is a com-
petent testee necessarily more interested and contented? Again, this is subject to the
perspective of modeling competences in the face of theoretical implications and the
underlying grasp of education in general.

Thus, within the investigation of competence, four major ways of handling
dimensionality in modelling and measurement may be distinguished (see Figure
1): (A) Modeling and measuring competence as a unidimensional construct. This
approach implicates an antiquated and simplistic view of human behavior. A narrow
perspective on capabilities often corresponds with a narrow domain of application
or an otherwise mediocre prognosis of performance. (B) Modeling competence as
a fragmented construct and disregarding non-cognitive facets in measurement. This
approach does not explicitly neglect the meaning of non-cognitive facets, but nev-
ertheless, it does not include them in its measurements. This approach is preferred,
for example, within the current priority research program of the German Research
Foundation entitled “Competence Models for Assessing Individual Learning
Outcomes and Evaluating Educational Processes” (Klieme & Leutner, 2006; Hartig,
Klieme & Leutner, 2008 et passim).

The program, so far, provides a lot of interesting findings, which, however, are
based on the assumption of the outstanding significance of cognitive parameters
in competent acting, while non-cognitive facets are not included as a focus of
attention. (C) Modeling competence as a multifaceted construct and measuring non-
cognitive facets as separated from cognitive facets. An example of this approach can
be found in the modeling of professional competences of teachers within the study
“COACTIV” initiated by Baumert and colleagues (Baumert & Kunter, 2006; Kunter
et al., 2007; Kunter & Klusmann, 2009). Non-cognitive facets such as attitudes are
measured by self-report questionnaires that remain separated from the actual perfor-
mance context. Therefore, the influence of these facets on solving domain-specific
problems might be underestimated.

Nevertheless, the results might show interrelations between cognitive and non-
cognitive traits on a general level. A similar approach is posed in the feasibility
study of a large-scale assessment within VET (Baethge et al., 2006). (D) Modeling
competence as a multifaceted construct and measuring cognitive and non-cognitive
facets integrated. This approach is rarely applied and is limited to laboratory stud-
ies. However, we have striven to implement it within our current study? because it is
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Figure 1. Types of competence models (in the broader sense).

more in line with theories of action regulation and, therefore, to our mind, promising
with regard to ecological validity. Nevertheless it also raises several methodological
questions, some of which will be provisionally addressed in the following section,
however, without providing an exclusive solution yet.
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PROSPECTS FOR AN INTEGRATED MEASUREMENT OF COMPETENCE

A multifaceted model and integrated measurement of competence (see model D in
Figure 1) demands some very complex inferences. A suitable model would have to
provide detailed explanations for (i) which step in which real-life situation requires
which competence facet and (ii) which step of a test situation measures which com-
petence facet. Furthermore, (iii) it would have to consider the probability of com-
pensation between the facets. Given the complexity, dynamics, and interaction of
prerequisites, processes, and products of thinking, problem solving, and acting (see
above), neither current analytic frameworks nor empirical methods seem to meet the
necessary requirements.

Common approaches of competence measurement pose a more or less complex
problem to the testees and assess the result they achieve. There is an exclusive focus
on the product, whereas the process of problem solving remains a black box. This is
a typical characteristic of mental work, as opposed to physical or practical work, in
which the emergence of a product is observable. However, in both contexts, the solu-
tion to a problem, to our mind, is not only a product of applied knowledge and skills,
but also a result of emotional and motivational processes while applying knowledge
and skills. Goal setting, goal commitment, sustained engagement, etc. can hardly be
explained by specific knowledge or general cognitive abilities alone. Thus, it is vital
to try to open up the black box of problem-solving processes.

In order to gain insight into the process of problem solving, a self-evident method
is to question the testees while they are working on the problem. An extreme form
of self-reporting would be think-aloud protocols. Though the collected data allows
for intensive insights into problem-solving processes, there are at least three reasons
against it. Firstly, this method is a heavy intrusion into the respective processes and,
thereby, is likely to change the processes (reactivity). Secondly, as a consequence of
this, reactance in terms of intentional refusal might result. Thirdly, the analyses of
the data collected call for extensive work. Large scale assessments are confronted
with the problem in a particular way as the empirical analysis of a huge number
of data sets requires efficient and streamlined procedures. Thus, methods applied
to unveil problem solving should be as subtle as possible. Prompts for providing
information into the current state of the problem-solving process should be embed-
ded into the problem situation, thereby concealing the perception of it as an artificial
add-on. Nevertheless, there are several uncertainties related to those prompts. At
first, the ability to give adequate self-reports might be limited and is likely to vary
individually. In addition, a desired feature of testing is that the testee can manipulate
the results only in one direction, namely downwards. When using self-reports for
high-stake testing, this becomes a problem because the likelihood of manipulation
increases. Embedding prompts into the authentic problem scenario might also help
decrease manipulation.

Furthermore, the problem situations should be as authentic as possible, not only
with regard to the knowledge and skills required in real life, but also with regard to
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possible effects of non-cognitive factors. For example, in working contexts there is
often the possibility to fix a problem only on the surface without turning towards its
deeper sources. Moreover, there are sometimes possibilities to completely ignore or
delegate problems, especially if there is still other (more attractive) work to do. Test
situations should represent such characteristics in order to make the effects of non-
cognitive influences more visible.

At present, a predefined competence model providing well founded hypotheses
on all possible interactions and compensations of various facets of competence (as
stated in model D within Figure 1) seems to be some distance away. Nevertheless
developing item formats and test items with respect to a variety of competence facets
provide possibilities for confirming such facets and, thereby, advancing the theoreti-
cal debate.

To summarize, an integrated modeling and measurement of cognitive and non-
cognitive facets is a worthwhile but, at the same time, a challenging task. One could
argue whether a bijective mapping between single facets of test behavior and sin-
gle facets of underlying competence, as proposed in the integrated approach (D),
is feasible at all for the distinction between cognition and affect remains artificial.
Moreover, as we know from Aristotle, the whole is more than the sum of its parts but
is something else. Nevertheless, we have here introduced initial considerations as to
how to overcome this dilemma by applying a less rigorous modeling approach. In
the long run, pursuing holistic approaches to competence measurement might help
to direct attention to what are currently neglected non-cognitive goals of vocational
education.

NOTES

' Some authors refer to such broad understandings in terms of competency, as opposed to competence
as a more narrow, merely functional perspective (Delamare-Le Deist & Winterton, 2005). However,
we do not adopt this distinction.

2 Therefore, one could argue whether “domains” such as math as a school subject are still in line with
the definition of a domain.

3 “Domain-specific Problem Solving Competence of Industrial Administrators in Training” (DomPL-
IK) is a joint research project of the universities of Bamberg, Mannheim, Frankfurt and Bremen and the
German Institute for International Educational Research (DIPF), which is a part of the Ascot program
founded by the German Ministry of Education and Research. It aims at technology-based assessment
of problem solving competences of apprentices becoming industrial clerks (Industriekaufleute, 1K)
within the domain of control.
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