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Abstract

Following criticisms by employers about academic graduates’ lack of 21st cen-
tury skills, students need to develop skills such as professional knowledge,
critical thinking and problem solving. Accordingly, there is a demand for suit-
able assessments of these skills. One approach is to develop a performance
assessment using tasks adapted from real-world decision-making and judgment
situations that students and graduates have to face in academic and professional
domains. Such tasks employ real-life scenarios and require generic and do-
main-specific skills in different facets to handle a given problem adequately. In
this paper, we present a newly developed performance assessment that aims to
measure such skills among higher education economics students and graduates
of economics and we report results from two validation studies.
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1 Introduction

In Germany, we are still lacking performance assessments that meet the methodo-
logical requirements for measuring university students’ generic higher-order cog-
nitive skills and that further meet the demands of the curriculum-instruction-as-
sessment triad (Pellegrino et al. 2001) in higher education (Zlatkin-Troitschanskaia
et al. 2018a). Initial attempts to adapt and validate existing performance tasks on
critical thinking and problem solving from the U.S. for German contexts revealed
significant limitations (for the adaptation and validation of CLA+ tasks in Germa-
ny, see Zlatkin-Troitschanskaia et al. 2018b). In particular, transferring the con-
structs underlying the tasks as well as developing the according scoring rubrics,
which are necessary to rate the students’ performance in critical thinking, have
been challenging. It turned out that, for instance, cultural differences presented us
with vast problems of interpretation and comparison.

Therefore, we developed an innovative performance assessment learning (PAL)
task (Shavelson et al. 2019; Zlatkin-Troitschanskaia et al. 2019b) to measure these
skills among higher education economics students and graduates in Germany. The
PAL task consists of a realistic short-frame scenario, where test takers are con-
fronted with the succinct description of a situation and a resulting problem. The
scenario is complemented by a document library of additional background infor-
mation that varies in relevance, reliability, credibility and validity. Test takers are
asked to react to the presented problem by using this information and writing a
well-founded recommendation for action (Section 3).

In this paper, we present first results of an assessment of university students of
economics using the PAL task. To control for their domain-specific knowledge,
we used the WiWiKom test (Zlatkin-Troitschanskaia et al. 2019a; see also Schlax
et al. in this volume). Student general cognitive ability was assessed by the intel-
ligence test IST-2000 R (Liepmann et al. 2007). In addition, the test takers’ final
school-leaving grades as well as their grades in attended study modules in higher
education economics were assessed. This study design allows for measuring and
investigating the relationships between different facets of domain-specific and ge-
neric skills.
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2 Conceptual Background and Research Hypotheses

Critical thinking is receiving attention as a 21* century skill that is interna-
tionally considered indispensable for students of all disciplines who want to be
successful not only in the national, but also in the global context after graduation
(Allgood and Bayer 2016; Allgood et al. 2015). Due to global economic change
and the increasing internationalization of markets, critical thinking skills are con-
sidered an ever more important requirement (e.g., Willingham 2007; McGoldrick
and Garnett 2013) — particularly for business and economics professions but also
for the public.

Critical thinking is described in literature as a complex, multi-dimensional con-
struct that often includes the elements problem solving, communication ability,
media literacy, and other 21* century skills. Thus, without further clarification, the
concept seems to be quite vague (e.g., Lai and Viering 2012). For the context of this
study, we develop a working definition below.

While the importance of such higher-order cognitive skills is commonly ac-
cepted, they are not yet systematically taught in higher education (e.g., Browne
et al. 1995; Arum and Roksa 2010). A current nationwide analysis of 32 German
higher education degree programs and module descriptions in economics showed
that, although critical thinking is considered an objective of teaching and learning
outcomes in the respective curricula, it is generally not implemented explicitly or
actively on the instructional side (Zlatkin-Troitschanskaia et al. 2018b). Accord-
ing to the curriculum-instruction-assessment triad (Pellegrino et al. 2001), this is
predominantly due to a lack of learning tools (i.e. appropriate methods to teach
critical thinking) and corresponding testing instruments for conveying, assessing
and fostering such skills in economics (Hoyt and McGoldrick 2012).

In our study, we follow a holistic understanding, assuming critical thinking not
to be the sum of other individual skills, but an integration of various sub-capabil-
ities (Shavelson et al. 2018a; Zlatkin-Troitschanskaia et al. 2019b). Based on the
current state of research on critical thinking (e.g., Halpern 2014; Liu et al. 2014;
Paul and Elder 2006; Facione 2000), we developed a systematical synthesis in
which we differentiate between the following key dimensions and their central
subdimensions to operationalize critical thinking and thereby form a basis for the
assessment of higher education students (Shavelson et al. 2019; Zlatkin-Troitschan-
skaia et al. 2019b):

1. Evaluating and using information and sources in terms of relevance to the argu-
ment, reliability, validity, credibility of sources;
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2. Recognizing, evaluating and using arguments and their components (such as
claims, support, beliefs, assumptions or proven facts) with regard to evidential-
ity, objectivity, validity, consistency;

3. Developing sound and valid arguments based on information provided in the
task, integrating additional information into coherent arguments, and struc-
turing arguments consistently. This includes avoiding logical inconsistencies,
identifying omissions and weaknesses, and evading decision-making errors or
biases (e.g., due to “fast thinking” in contexts that call for “slow thinking”;
Kahneman 2011; West et al. 2008);

4. Recognizing main and ancillary effects and evaluating consequences of deci-
sion-making and associated actions;

5. Appropriately communicating the most suitable course of action based on the
given task prompt, i.e., making an evaluative judgment, explaining a decision,
recommending a course of action by suggesting a solution to a problem.

Taking into account these facets and the various existing descriptions of critical
thinking, the following working definition was developed for the study:

Students with advanced critical thinking skills question existing assumptions and
opinions, and recognize and evaluate the relevance and reliability of provided in-
formation. Based on this judgement, logical or causal interrelationships are identi-
fied, consequences are considered and conclusions are drawn. Consequently, own
arguments and opinions are formed, which in turn are reflected upon and corrected
if necessary. Finally, the arguments and conclusions are communicated (written or
verbally) in an understandable and convincing way.

The PAL task is designed to measure the critical thinking skills of higher educa-
tion students or graduates according to the aforementioned working definition and
can be applied to different domains including economics, as the context of the task
relates to socio-economic topics. The PAL task builds on prior research on generic
higher-order cognitive skills and, in particular, on the concept of critical thinking,
which — in short — is described as the ability to analyze problems, evaluate claims
and information, draw inferences, and weigh decisions with regard to their con-
sequences. The task represents the next generation of performance assessments
due to its innovative approach to performance assessment (Shavelson et al. 2019;
Zlatkin-Troitschanskaia et al. 2019b).

This newly developed PAL task was comprehensively validated in two subsequent
studies in Germany (Shavelson et al. 2019; Zlatkin-Troitschanskaia et al. 2019b)
in accordance with the internationally established Standards for Educational and
Psychological Testing by AERA et al. (2014). In this paper, we focus on the valida-
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tion criterion ‘relation to other variables’, i.e., convergent and discriminant valid-
ity, to examine the relationships between different facets of domain-specific and
generic skills: critical thinking, domain-specific knowledge and general cognitive
ability. Using the method of comparing known groups (Hattie and Cooksey 1984)
we also investigate the specificity and sensitivity of the newly developed PAL task
for the domain of economics.

The research literature remains inconclusive in terms of the extent to which
critical thinking is a domain-specific or domain-independent higher-order ability.
It is often hypothesized that critical thinking itself is a generic skill, which can,
however, only be conveyed and learned in concrete domain-specific contexts (e.g.,
Fives and Dinsmore 2017). The ability to perceive and process a domain-specific
problem such as the scenario presented in the PAL task as well as perform the
according solution requires a substantial level of expertise in this domain, since a
profound understanding of the subject area is necessary for the handling of such
a complex task (Alexander et al. 2016; Pellegrino and Hilton 2012). Accordingly,
graduate students (master), who should have greater domain-specific expertise,
can be expected to perform at a higher level in terms of their critical thinking
abilities in the domain of economics than undergraduate students (bachelor) (Hy-
pothesis 1).

The PAL task focuses on critical thinking in a socio-economic context requir-
ing not only domain-specific knowledge and an understanding of basic economic
principles but also domain-independent higher-order skills, in terms of discrimi-
nant validity (e.g., Messick 1989). Therefore, we expect a positive but relatively
weak correlation between the critical thinking performance of students as meas-
ured by the PAL task and their performance in the domain-specific economic
knowledge WiWiKom test (Hypothesis 2).

As PAL also measures other higher-order cognitive abilities besides do-
main-specific knowledge, which are needed to complete this holistic task, it can
be assumed that a good performance in the PAL task is also slightly positively
correlated with general cognitive abilities (Hypothesis 3) (which were assessed
through intelligence sub-tests from the task groups “Choosing figures” and “Ma-
trices” from the German intelligence test IST-2000 R as well as final school-leav-
ing grades).

To further examine the domain specificity of PAL, we also applied the method
of comparing known groups by comparing the results of students with a major in
economics with those of students without a major in economics. We expect the
students in economics to do at least slightly better in the PAL task than students
enrolled in other subjects (Hypothesis 4).
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In addition, the influence of prior domain-specific knowledge, which might be
due to previous education with an economic focus (e.g., completed commercial
vocational training) was also controlled for.

3 Methods
3.1 Sample

For Germany, two samples have been surveyed within two subsequent validation
studies that took place in the winter semester of 2017/2018 and the summer se-
mester of 2018. Overall, 55 students from a German university participated — 25
undergraduates (bachelor’s degree) and 30 graduates (master’s degree). For their
participation in the voluntary validation studies students could choose between an
incentive of €20 or credits for a study module.

We contacted all 44 master’s students enrolled in economics education at this
university inviting them to participate in the study. Thus, we have a 68 % partici-
pation rate of all economics education master’s students. Taking into account the
sociodemographic characteristics, this sub-sample can be considered representa-
tive for this study domain (Tables 1a and 1b).

The procedure for recruiting bachelor’s students was the same as for master’s
students, although in this case we managed to encourage slightly less than half of
all students enrolled at the university in this course of study to participate. Based
on the descriptive characteristics of the 25 participating bachelor’s students and
a descriptive comparison of characteristics with the results of the Germany-wide
representative WiWiKom study with bachelor’s students, this sub-sample can also
be considered representative (Zlatkin-Troitschanskaia et al. 2019a; see also Schlax
et al. in this volume). Since about half of the test takers were in the last year of
their bachelor’s studies and most of the graduate students were in the last year of a
master’s degree, this study not only provides preliminary data on advanced under-
graduates’ critical thinking skills but also indicates the level of critical thinking in
graduate students towards the end of their studies.

Tables 1a and 1b show the descriptive statistics of the sample.
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Table 1a Sample description

Attributes N=55
Gender
Female 38 (69.1 %)
Male 17 (30.0 %)
Degree
Bachelor 25 (45.3 %)
Master 30 (54.5 %)
Degree course
Economic studies 46 (83.7 %)
Other 9 (16.3 %)
Completed vocational training
Yes 23 (41.8 %)
No 30 (54.5 %)
Not specified 2 (3.6 %)
Completed internship
Yes 42 (76.4 %)
Not specified 9 (16.4 %)
Table 1b  Sample description (continued)
N=55
Attributes N Mean Std. Dev.
Age 54 24 344
Semester (Bachelor) 25 4.36 1.47
Semester (Master) 30 2.03 1.22
University entry qualification grade* 54 2.21 0.60

Note. *Grades vary from 1.0 (best) to 5.0 (worst).

3.2 Test Instruments and Administration

The PAL task, called “Wind Turbine”, has been constructed from authentic alter-
native energy source cases with meaningful consequences for a myriad of actors
depending on the decisions and actions taken (Shavelson et al. 2019). More pre-
cisely, it focuses on the decision of a small-town council regarding whether or not
to acquire and set up wind turbines on communal land near the town. Test-takers
are presented with a document library and are asked to evaluate available infor-
mation (e.g., a newspaper article, web documents, wind turbine schematics, stake-
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holder interests as well as selected technical, economic, territorial law, settlement
and wildlife data) that varies in terms of reliability, validity, and risk of bias or
judgmental error. The task prompt requires participants to write an argumentative
statement and recommend a course of action whether or not to set up the wind tur-
bines and which further measures to take (for examples, see Shavelson et al. 2019;
Zlatkin-Troitschanskaia et al. 2019b). Test-takers are asked to use only the infor-
mation provided and told that there is no right or wrong answer but that answers
can vary in terms of their justifiability. They are also informed of the main scoring
criteria. In addition to judging the trustworthiness and relevance of the different
library documents, test-takers need to develop arguments for or against wind tur-
bine construction. This process requires them to assess the value of each docu-
ment while taking into account possible bias or motives for hidden agendas, such
as personal profit and consequences for the community or individual residents.
Task difficulty is fine-tuned by the nature of the information presented (reliability,
validity, bias/error), the number of information sources, and the various points to
consider by the test taker (e.g., stakeholder interests, consequences of the decision).

A rating scheme for scoring the written responses for the wind turbine PAL task
has been developed based on the previously described definition of critical think-
ing (for details, see Zlatkin-Troitschanskaia et al. 2019b). It divides the students’
response texts into four main dimensions with 4-9 performance criteria each (23
categories in total), whereby the facets 1-3 were grouped into two dimensions for
reasons of formulating adequate behavior anchors. Then, by assessing individual
PAL responses, 6 scoring anchors were formulated; on this basis, the participants’
task performance can be assessed on a scale of 1-6 (for rubric 1 as an example, see
Shavelson et al. 2019).

After rater training and a random designation of the individual PAL responses
to two of a total of four raters, the responses were assessed using the developed rat-
ing scheme resulting in every task response of each participant being independent-
ly assessed by two raters.! To allow for a comparison of average performance
results between the dimensions in spite of their different number of sub-categories
and thus of attainable assessment points, the score of every dimension was divided
by the number of its performance criteria. As a result, the calculated mean scores
of every dimension can vary on a scale from 1 (requirements not fulfilled) to 6
(requirements fulfilled).

To assess knowledge and understanding of economics, we employed the
WiWiKom test, which was validated in the representative, Germany-wide

1 There are sufficient inter-rater reliabilities between .7 and .85 (for further details, see
Shavelson et al. 2019).
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WiWiKom study with over 9,000 economics students according to the Standards
for Educational and Psychological Testing (Zlatkin-Troitschanskaia et al. in 2019a;
see also Schlax et al. in this volume). The WiWiKom test combines 15 items from
the adapted and validated German version of the standardized Test of Economic
Literacy, Fourth Edition (TEL IV) (Walstad, Rebeck, and Butters 2013) and 10
items from the adapted and validated German version of the Test of Understanding
in College Economics, Fourth Edition (TUCE 1V, Walstad et al. 2007; for valida-
tion and adaptation in Germany, see Zlatkin-Troitschanskaia et al. 2014). The items
of TEL IV operationalize basic principles of economics (such as the supply-de-
mand model), complemented by five TUCE IV items from the microeconomics
part and five TUCE IV items from the macroeconomics part. Every question of-
fered 4 possible answers in multiple-choice format, with only one correct option.

The figural-spatial intelligence as indicator of general (fluid) intelligence of the
students was measured using the two task groups “Choosing figures” and “Ma-
trices” from the German intelligence test IST-2000 R (Liepmann et al. 2007). In
total, this test includes 12 task groups, of which the two aforementioned were con-
sidered most suitable as good indicators of general intelligence (Liepmann et al.
2007). Each scale consists of 20 tasks. The participants have 7 minutes to complete
the tasks in “Choosing figures” and 10 minutes for “Matrices”. In the former task
group, students have to work out which of five given figures can be created by
piecing together ten fragments. In the latter, students are given figure matrices
built according to a certain rule and have to decide which of the five figure options
would complete the matrix according to the rule.

The PAL task as well as the WiWiKom test were computer- and online-based.
In addition to the students’ written answers, some data on the response process-
es (required time, information used for problem solving) were also collected and
included in the analyses. The intelligence test was administered on-site via pa-
per-pencil questionnaires under controlled conditions to ensure that the task was
carried out properly.

Further socio-demographic information expected to affect test performance
was collected as well. Prior studies have shown that task readability impacts the
test performance of migrant students (e.g., Happ et al. 2019) and was therefore sys-
tematically controlled for in our study. Furthermore, several studies have demon-
strated the suitability of the higher education entrance qualification as a reliable
indicator for generic cognitive skills (e.g., Kobrin et al. 2008). Other indicators of
relevant expertise in the context of solving the PAL task, such as completed com-
mercial or vocational training, were surveyed as well as they might influence task
performance and should therefore be considered.
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The total test time for the PAL task is 60 minutes plus about 60 minutes for the
other tests and questionnaires. The limited time puts the participants under pres-
sure, requiring them to limit their focus by choosing the most relevant documents
from the library and narrowing down their arguments. This leads to the active
decision to discard certain information without considering it as otherwise the task
would not be completed in time. The test-takers completed the task on computers
provided by the project coordinators. In addition to the students’ written answers,
further data was collected on the response processes (e.g., behavior while working
on the tests)?, which was part of different analyses.

4 Results

To test Hypothesis 1 (H1), expecting that graduate students (master) perform at a
higher level than undergraduate students (bachelor), we conducted various anal-
yses based on the written and scored responses to the PAL task. The lengths of
students’ responses vary significantly: the longest response comprises 1365 words
and the shortest 68 words, with a mean word count of 495 (SD = 218.7). A signifi-
cant difference can also be seen in the length of the answers between the bachelor’s
and master’s students, with the master’s students writing longer answers on aver-
age: The t-test yields p = 0.0185, mean bachelor = 421.08 (SD = 200.50), and mean
master = 561 (SD = 216.31).

The analysis of the test performance shows that the length of the responses
(number of words in the written statement) significantly correlates with the as-
sessed test result measurements of the respective texts (Pearson correlation r = 0.6,
p = .00). The master’s students accordingly perform better on average than the
bachelor’s students (Table 3).

On average, the participants scored 83 out of a maximum of 138 points, with a
minimum of 32 points and a maximum of 117 points. The score distribution has a
skewness of -1.5 and kurtosis of 7.2, indicating test scores slightly skewed to the
left. Although none of the participants earned a perfect overall score, some earned
a full six points on some of the individual dimensions. Bachelor’s students’ average
score was 81 points, with a minimum of 32 points and a maximum of 107 points,
whereas the master’s students achieved 85 points on average with a minimum of

2 For instance, the observation of the test-takers captured a wide range of approaches,
with one extreme being participants investigating all the provided links to external in-
formation, whilst students on the other extreme only took into account the information
provided on the task sheet itself.
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56.5 points and a maximum of 117 points. This shows a higher level of critical
thinking ability in graduate students and thus, at the descriptive level, the results
are in line with our assumption (H1). Observing, however, the quartile level with
respect to both groups, most graduate students place within the third quartile and
only few in the fourth quartile of attainable points. Table 2 shows the distribution
of students’ PAL scores subdivided in quartiles. In spite of the obvious differences
between performance scores of both groups, a t-test does not yield significant re-
sults, with p = 0.15, mean bachelor = 81.12 (SD = 16.84), and mean master = 87.6
(SD =16.04).

Table 2 Distribution of students’ PAL scores in quartiles

Quartile Bachelor Master

N % N %
1 (0-34.5 points) |1 4% - -
2 (35-69 points) |3 12% 5 17.24 %
3 (69.5 - 103.5 20 80 % 19 76 %
points)
4 (104 - 138 1 4% 5 17.24 %
points)

Further analyses of the four subdimensions reveal in which subskills students, on
average, have better or worse performance. Table 3 shows a comparison of the
average PAL subscale scores of bachelor’s vs. master’s students. In all subscales,
master’s students perform better than bachelor’s students. However, both groups
score lowest in subscale 3, “Recognizing and evaluating consequences of deci-
sion-making and actions”, with average scores below 3 points, which constitutes
less than half of the points that could be reached and again underlines the differ-
ence to the other sub-scales. According to the working definition, this is a vital
facet of critical thinking, as in comparison to the other facets it requires students
to apply their highest cognitive and meta-cognitive abilities.

Bachelor’s students achieved their best results in subscale 1, “Recognizing and
evaluating the relevance, reliability, and validity of given information”, in which
both groups scored approximately 4 points; therefore, compared to the other cat-
egories, all of the students’ abilities rank high for this subscale. The same holds
true for most students with regard to subscale 4, “Writing effectiveness and me-
chanics”, in which the master’s students achieved their best results (bachelor: 3.8
points, master: 4.2 points). The main difference between the two samples might
be traced back to training in the context of bachelor’s theses. The bachelor’s thesis
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is the first opportunity in the course of study for which a longer, more systematic
scientific text must be written, which could significantly enhance students’ writing
skills. For subscale 2, “Evaluating and making a decision”, in comparison to the
other subscales, both groups’ mean results are rather average, with only a small
difference between bachelor’s (3.5) and master’s (3.8) students.

Table 3 Group performances for the PAL subscales

Group Average Performance in PAL
Subscale Bachelor Master

1: Recognizing and evaluating the 4.03 (SD = .70) 4.15 (SD = .62)
relevance, reliability, and validity of
given information

2: Evaluating and making a decision 3.47 (SD = .80) 3.81 (SD =.75)

3: Recognizing and evaluating consequences |2.69 (SD = .84) 2.87 (SD =.79)
of decision-making and actions

4: Writing effectiveness and mechanics 3.84 (SD = .92) 4.20 (SD = 95)

Overall, the findings from the four subdimensions indicate a significant difference
between undergraduate and graduate students only for ,,Writing effectiveness and
mechanics®. With regard to the three abovementioned subdimensions 1, 2, and 3,
students only show a high level of underlying abilities, indicated by high perfor-
mance scores, in one subdimension, “Recognizing and evaluating the relevance,
reliability, and validity of given information”. In the two other subdimensions,
performance levels are remarkably low in comparison, particularly for graduate
students. Based on these findings, H1 cannot be rejected, as — even if only mar-
ginally in some cases — overall the graduate students performed better than the
undergraduates.

As described in Hypothesis 2 (H2), due to the economics-related context of the
PAL task, it can be inferred that successfully solving the PAL task correlates with
a high level of domain-specific knowledge and economic expertise. The 25 items
of the WiWiKom test were evaluated as either incorrect (O points) or correct (1
point) and the individual total scores as well as the mean scores were calculated for
each of the 36 participants who completed the test®. On average, the participants
scored 16.7 out of 25 possible points (SD = 4.17), with a minimum of 7 points and
a maximum of 23 points. The distributions have a skewness of -.65 and kurtosis of
2.69 which implies a skewed to the left distribution of test scores. Although none

3 Not all students completed all three tests: The results of 8 students are missing for the
intelligence test and of 19 students for the WiWiKom test.
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of the participants achieved a maximum score, an examination of the answers at
item level indicates that the participants were able to complete the test in the given
time. In comparison, a nationwide German sample of 7,571 bachelor’s students
of economics in the WiWiKom study achieved an average score of 13.3 points
(SD = 4.39; Zlatkin-Troitschanskaia et al. 2019a). The students in our test sample
distinguish themselves from this latter sample by a comparatively high level of
economics knowledge.

Using a Spearman test, we found no significant correlation between the PAL
scores and the WiWiKom test scores (r, = .11, p = 51.2, n = 36). The correla-
tion also remains insignificant if calculated only for economics students (= -.04,
p=0.85,n=28).

For further analyses, the relationship between the PAL task and economic
knowledge was examined by means of cross-classified tables which investigated
the interrelations of different performance levels in both tests. For this purpose,
using the median of the PAL scores and of the WiWiKom test, the sample was
divided up into equally large groups of high and low performers. Table 4 shows the
cross-classification of overall performance in PAL and in the WiWiKom test. For
the cross-classified tables of the subscales, the groups were clustered according to
the score of the respective subscale in the PAL task.

Table4 Cross-classification of overall performance in PAL and the WiWiKom test

Performance in PAL | Performance in WiWiKom test

Low (=0) High (=1) Total
Low 7 8 15

46.67 % 53.33% 100.00 %
High 8 13 21

38.10% 61.90 % 100.00 %
Total 15 21 36

41.67 % 58.33% 100.00 %

The cross-classification shows that 47 % of students who performed low on the PAL
task are also low-performers on the WiWiKom test. However, the majority (53 %)
of low performers comprises students who performed well in the WiWiKom test.
Yet again, it becomes apparent that despite high levels of domain-specific knowl-
edge, overall, economics students did not perform particularly well in the PAL
task. This further supports the hypothesis (H2) that many of these students were
not able to apply their domain-specific knowledge to solve the economics problem.



294 Nagel, M.-T., Zlatkin-Troitschanskaia, O., Schmidt, S., and Beck, K.

Conversely, 38 % of the students with high performance in the PAL task show
low performance in the WiWiKom test. Over one third of students achieved good
results in the PAL task despite low levels of domain-specific knowledge, which
they evidently were able to compensate with higher general cognitive abilities
(probably by reasoning and adequate use of the given information). A majority
(62 %) performed well in both tests. The chi-squared test is not significant for the
cross-classified table (}%(36) = 0.26, p = .607), which leads to the overall conclu-
sion that high economics knowledge does not necessarily indicate a high perfor-
mance in the PAL task.

Similar findings were derived from the cross-classified table for the subdi-
mension “Recognizing and evaluating the relevance, reliability, and validity of
given information” (x?(36) = 0.39, p = .53), in which, on average, participants
achieved the highest scores. The findings for the subdimension “Evaluating and
making a decision” (y?(36) = 1.03, p = .31) showed that two thirds of high per-
formers in the WiWiKom test performed poorly in the PAL task. Based on these
results, H2, assuming a positive but relatively weak correlation between the crit-
ical thinking performance of students and their level of economic knowledge,
must be rejected.

As the PAL task is constructed to assess higher cognitive skills, a slight cor-
relation with the general cognitive abilities measured in the intelligence test was
expected (H3).

The results of the 20 intelligence test items in each of the two employed scales
were calculated (0 = wrong answer, 1 = right answer) and participants could
achieve a maximum of 40 points in total on the test. On average, the students
achieved a score of 16.9 (SD = 5.33) with a minimum of 7 and a maximum of 29
points. Because of skewness to the left of the PAL results, a Spearman correla-
tion was conducted. As expected, the results show a significant weak correlation
between the PAL scores and the intelligence test scores (r, = .35, p = .02, n = 46).

With regard to the students’ school-leaving grades, there were no related dif-
ferences in performance in the PAL task; students with a final grade of 2.0-2.9
performed better than students with either a final grade of 1.0 — 1.9 or 3.0 and
higher. Table 5 shows the means of PAL scores subdivided by different groups.
The Spearman correlation of these two performance measures indicates no sig-
nificant correlation (r,= -.03, p = .82, n =47). Based on these findings, H3 cannot
be rejected.

To test for the group differences assumed in Hypothesis 4 (H4) (Table 5), we
conducted a t-test which shows no significant differences between students of eco-
nomics and students with other majors with regard to average test scores (p = 0.69).
Thus, contrary to our expectations (H4), studying economics does not appear to
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provide domain-specific knowledge that enhances the ability to solve these tasks.*
Based on these results, H4 must be rejected.

Table5 Means of PAL-scores of different groups

Group Average Performance in PAL

Variables N=155

Degree

Bachelor 3.53(SD =.73)
Master 3.68 (SD = .67)
Subject

Economics studies 3.62 (SD = .68)
Other 3.52 (SD = .82)
University entry qualification grade

1.0-19 3.62 (SD = .85)
20-29 3.66 (SD = .60)
3.0-39 3.55(SD = .69)
Completed Vocational Training

No 3.58 (SD=.79)
Yes (commercial) 3.69 (SD = .59)
5 Discussion and Conclusion

This study primarily presented findings on performance-oriented assessment of
key facets of domain-specific and generic skills such as critical thinking and con-
tent knowledge among economics students at a German university. In this valida-
tion study, the approach of comparing known groups by assessing undergraduate
economics students as well as a control group of master’s students in economics
degree programs has been applied. Additionally, for a domain-specific compar-
ison, a control group of students with different major subjects was assessed in
comparison to students having economics as their main study subject.’ Beside
the main finding that the construct of ‘critical thinking’ measured by the PAL task
has turned out to be of discriminant validity, the results provide two important

4 The comparison between economics students (n=45, 12 bachelor’s and 33 master’s stu-
dents) and students with other main subjects (n=8) shows that, on average, economics
students achieve slightly better test results (economics: 3.6 points, others: 3.5 points).

5  Thedescriptive statistics of the sample are largely in line with the results of a Germany-
wide survey of graduates of economics education at 20 universities, which further in-
creases the external validity of the results of this study (see Kuhn et al. in this volume).
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findings: (1) bachelor’s students performed rather poorly in the PAL task on aver-
age and the level of critical thinking in master’s students is much lower than one
would expect of graduate students at the end of their 5-year academic education.
(2) There were no significant differences between economics students and students
with other main study subjects.

This study provides several pieces of evidence that many students in economics
are not able to apply their domain-specific knowledge to solve realistic econom-
ics-related problems. This finding appears even more dramatic in light of per-
formance in each of the four subdimensions. Overall test performance, which on
average is mediocre, is primarily based on well-developed abilities in rather basic
(1) information processing and (4) writing (Table 3). With respect to the two other
subdimensions of critical thinking that were considered vital in the construct defi-
nition (i.e. (2) decision making and (3) dealing intellectually with consequences),
most students displayed substantial deficits — even towards the end of their aca-
demic education, and also at the graduate level.

Overall, the findings indicate that although critical thinking skills are required
both in curricula and as learning outcomes in economic higher education, these
key aspects have been insufficiently or ineffectively nurtured so far, both in under-
graduate and in graduate studies. Although students have a relatively solid level of
economic knowledge and understanding, they clearly lack the ability to transfer
this knowledge and to solve a concrete economics-related problem. Based on the
results from the innovative performance assessment, it is urgently necessary to
give careful consideration to why the highly ambitious teaching-and-learning ob-
jectives and the expected outcomes of higher education are possibly not reached
at all.

Our results raise a number of questions, which require more in-depth analyses
to gain differentiated insights as to how such higher cognitive skills can be effec-
tively taught and enhanced during higher education in economics. Multiple-choice
tests are, at least in Germany, usually used for examinations, while tests based on a
case study are rare (e.g., Walstad 2001). Therefore, a testing effect cannot be ruled
out; it is possible that, although students do gain domain-specific knowledge, they
cannot demonstrate it in a PAL test due to the unfamiliarity with this type of test
instrument. A controlled, experimental intervention study should be conducted
with a posttest measurement design to measure such effects.

Additionally, this validation study was conducted using a small sample from
a single university. Thus, the results presented here should be considered only as
preliminary evidence for the level of critical thinking measured by this particular
PAL task and they still leave room to expect better results based on an ample sam-
ple. Furthermore, in future studies, not only performance data, but also behavior
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data and students’ response processes while working on PAL tasks, such as log and
gaze data, should be collected and integrated in analyses to assess which concrete
cognitive and non-cognitive subskills are used to solve performance tasks.
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