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Assessing Business Knowledge of Students in German
Higher Education

Christine Caroline Jihnig

1. Introduction and Motivation

In Germany, and many other European countries, universities have begun to
focus on quality assurance and quality management (Teichler 2006). This de-
velopment has triggered a debate concerning students’ acquisition of skills
and knowledge and the adequate assessment of such learning outcomes in
higher education (Zlatkin-Troitschanskaia/Kuhn 2010). Different stakehol-
ders frequently claim that there is a gap between academic training and pro-
fessional requirements (e.g. Gruber/Mandl/Renkl 2000; Reiss 2012). One
possible scientific approach toward these recent criticisms is to develop and
implement standardized assessments of learning outcomes in higher educati-
on. The availability of standardized test instruments potentially enables rese-
arch into the constitution of students’ knowledge and the supposed gaps. Mo-
re importantly, criteria for successful and unsuccessful knowledge
development can be identified and used as valid sources of information for all
stakeholders of higher education (e.g. students, university employees and po-
licy makers) (Black/Duhon 2003). In this paper, domain-specific knowledge
is viewed as one key component of professional competence. However, for
the genesis of competent action, a combination of different types of know-
ledge and knowledge organization is necessary, (Gruber 1999) as well as vo-
litional, motivational and social dispositions of the individual (Weinert
2011).

Despite this positive vision, research on standardized assessment in hig-
her education is a relatively young field in Germany. Accordingly, the
availability of suitable assessment tools is limited. Surprisingly, this is also
true for highly popular degrees like business studies. This lack of instruments
in Germany is contrasted by recent international projects like the internatio-
nal' feasibility study on Assessment of Higher Education Learning Outcomes
(AHELO) (OECD 2011) that aims at assessing what students in higher edu-
cation know and can do upon graduation with a focus on engineering, eco-
nomics and generic skills. To adress the above descriped shortages, educatio-
nal research must rise to the challenge of developing appropriate assessment

Germany does not participate in the study.
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concepts and instruments. These must fulfill the requirements of competence-
oriented assessment while also complying with psychometric standards for
empirical educational research. At present, only two assessment instruments
for business and economics in higher education in German language are ac-
cessible. One test, with a focus on assessing aspects of economic knowledge,
is the “Wirtschaftskundliche Bildungstest (WBT)” (Beck/Krumm/Dubs
1993). The WBT is an adaptation of the “American Test of Economic Lite-
racy (TEL)” originally published by Soper and Walstad (1987). It was not
explicitly developed for students in higher education and is often used in the
context of Vocational Education and Training (VET), thus its transferability
to higher levels of education is questionable. However, recent publications
indicate adequate validity of the instrument when applied in higher education
(Forster/Happ/Zlatkin-Troitschanskaia 2012). The second instrument, the Bu-
siness Administration Knowledge Test (BAKT) (Bothe/Wilhem/Beck 2005),
was developed to measure declarative knowledge of business students. Dec-
larative knowledge refers to memorized factual knowledge (Ander-
son/Krathwohl 2001) that is not guiding action closely (Renkl 1996). Follo-
wing the demand that undergraduate students should be able to “apply their
knowledge and understanding in a manner that indicates a professional ap-
proach to their work or vocations” upon completing their degree (Bologna
Working Group on Qualifications Frameworks 2005, p. 194), this paper ar-
gues the necessity of supplementing the existing set of tests with action-
oriented items, to allow a more complete view of students’ knowledge and its
application to work related situations.

The goal of this paper is to describe the development of a test that covers
basic business knowledge in line with content covered by compulsory under-
graduate business courses. Moreover, the test should tap into knowledge
structures that go beyond declarative knowledge and capture ‘knowledge of
how’ to do something. This type of knowledge is often refered to as proce-
dural knowledge and in this context is conceptualized as knowledge about
subject-specific techniques and methods, as well as knowledge of criteria
when (and how) to use appropriate procedures (Anderson/Krathwohl 2001, p.
29). This demand is linked to the intended learning outcomes, stated by the
AHELO project (OECD 2010) that stress the importance of subject know-
ledge and its application in economics (for example the ability to apply eco-
nomic reasoning and methods effectively as well as the effective use of rele-
vant data and quantitative methods (p. 25)).

This means for assessment purposes to choose a test format that differs
from classical multiple choice items. Since successful mastery of a set of do-
main- specific situations is associated with competence in the domain (Klieme
2004), situational items yield great potential to assess knowledge constructs
that are closely related to competence (Rost 2008). It is assumed that situatio-
nal items with predefined answer options, function as low fidelity simulations
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(Motowidlo/Dunnette/Carter 1990) and evoke the application of business
knowledge in a procedural manner that is relevant for the future work fields
of business students.

2. Principles of Test Construction

The following chapter outlines the central steps of test development. First, a
sketch of the domain and its relation to test construction is outlined. Second,
the composition of the items is described.

2.1 Describing the domain for test construction

From a cognitive perspective, learning processes are to a large extent do-
main-specific (Winther 2010). In consequence, the development of test in-
struments should be guided by the understanding of the domain. A domain in
this context is understood as business specific areas of performance that can
be characterized through selected situational requirements (Winther 2010).
Analyzing and modeling the domain for a test of business knowledge in hig-
her education has presented difficulties. First, there is no overarching core
curriculum that allows the extraction of information about a common under-
standing of content and intended effects of teaching business at universities
(Forster/Happ/Zlatkin-Troitschanskaia 2012). Analysis of the intended busi-
ness curriculum of German universities, on the basis of course descriptions,
reveals the heterogeneity of learning opportunities for students. Second, a
task-oriented approach to analyze the domain is hindered by the diverse field
of employment opportunities for young adults with a bachelor’s degree
(Henning/Henning 2009). These conditions leave room for interpretation
when trying to extract domain-specific requirements of learning and working.

For this paper, two perspectives were used to identifiy domain-specific
demands. Work requirements were extracted from job advertisements for y-
oung professionals with a business degree. The second perspective was taken
from the intended curriculum of three major universities. Overlapping course
content was identified in the compulsory courses in management, production,
marketing and accounting in order to extract domain-specific learning requi-
rements. Only courses on undergraduate level were included into the analysis
because compulsory courses on bachelor-level yield the largest amount of
content overlap. Thus, the developed test focusses on assessing basic busi-
ness knowledge related to undergraduate courses at German universities. This
pragmatic approach was followed to ensure curricular validity of item content
as well as to construct items that resemble real-world problems.
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2.2 Conceptual framework and item construction

After identifying central elements of the domain, the domain-specific requi-
rements need to be translated into an assessment instrument.

In this paper, knowledge is broadly organized into declarative and proce-
dural knowledge systems. This assumption follows the cognitive architecture
by Anderson (1983) that separates a factual knowledge system and a proce-
dural knowledge system. The declarative (factual) knowledge system is orga-
nized by semantic networks; the procedural knowledge system is organized
by production rules. Production rules in the sense used by Anderson are con-
dition-action pairs, where the action or operation is activated if certain
preconditions are satisfied.

The test aims at capturing mainly procedural knowledge representations
of students. This requirement influences the content as well as the structure
of the items. In accordance with the definition of procedural knowledge by
Anderson and Krathwohl (2001), the item content focuses on domain-specific
techniques and methods and on knowledge about criteria for determining
when (and how) to use appropriate procedures. This content was embedded
into situations that were described in the item stem. The situational frame-
work of the items was mainly inspired by job advertisements and situational
tasks in textbooks, like business cases. Textbooks and two workshops with
teaching staff in business education plus one workshop with master students
in business education guided the development of distracters and the refine-
ment of item wording. To evoke the activation of a production rule when an-
swering the item, the goal of the operation was clearly stated in each item
stem. Preconditions of different complexity levels were incorporated into the
item stem. The response options were predefined and presented in a multiple-
choice format with a single right answer. The response options were formula-
ted as operations to be carried out as reactions to the described problem. An
example item is presented in Fig. 1. The item refers to the course content ‘de-
cision problems in controlling* using scoring models in particular. Being able
to deliver decision memos is a frequent request in job advertisements for y-
oung business professionals. The situation was adapted from a textbook by
Horvath/Gleich/Voggenreiter (2007).
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Fig. 1: Freely translated example item from the test with low complexity.

The company you work for has different options for outsourcing. Your goal is to
support the decision process by judging the outsourcing options with regard to
the following criteria: quality, core competencies, capital accumulation, flexibili-
ty, independency, customer orientation and process orientation. How do you go
about it?

O  I'write a summary for each outsourcing option and each criterion.

O  Icalculate values for each outsourcing option and rank them by
calculated value.

1 rank the outsourcing options by my own expert rating.

1 score each criterion for each outsourcing option and calculate a total
score.

1 rank the outsourcing options by my own expert rating.

1 score each criterion for each outsourcing option and calculate a total

o0 oOoO

score.

The item has been categorized as a low complexity item because no precon-
ditions were stated. The item would have been of higher complexity if, for
example, the item stem had informed the student that the criteria are priori-
tized. Although business problems in real life are not delivered with predefi-
ned answer options, such a format was chosen to ensure scoring objectivity.
To account for the ambiguity of real-life situations, at least one of the respon-
se options contained partially correct elements but was not scored as a correct
response.

To develop items of continuously distributed difficulty, dimensions of
cognitive processes should vary across the items. According to an adaptation
of Anderson and Krathwohl’s (2001) taxonomy by Hofmeister (2009) it was
tried to develop items which stimulate processes of remembering, applying or
reflecting. But at the end of item construction no clear assignment of items to
categories was possible. Hence, complexity, defined by the number of
preconditions, was used as an alternative cognitive process dimension to cha-
racterize the items.

3. Resulting Test Characteristics

A first version of the test with 45 situational items was piloted at the Univer-
sity of Gottingen. 154 subjects (82 female, 65 male) were recruited in busi-
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ness studies (n = 89) or business education (n = 56)* lectures. The majority of
the students were in the 4th and 5th semester of their bachelor’s degree. The
test was filled out in the presence of a test administrator. The students worked
for approximately one hour (time was limited to max. 70 minutes) on the
items and the additional questions concerning their personal background,
their academic career, their work experience and their study interest with re-
gard to business. The major research questions of this study were: (1) Can the
items be organized into a one-dimensional construct? (2) To what extent does
the test fulfill quality criteria (reliability and validity)?

After item evaluation by classical and probabilistic item analysis (Rost
2004), 24 items were selected for further analysis.

3.1 Dimensionality

The test was constructed under the assumption of one-dimensionality. This
assumption was guided by previous empirical research in the field from
Bothe (2003). Bothe (2003) suggested a one-dimensional structure for the 29
items of the BAKT. Supporting this view, Winther (2010) has also found
procedural items to be organized one-dimensionally. However, there are in-
dicators that would support the hypothesis that procedural business know-
ledge is organized in more than one dimension (e. g. Lehmann/Seeber, 2007).
To test whether the one-dimensional model is justified it was tested against a
four-dimensional model. The four dimensions were organized according to
the subjects that guided test construction, namely management, production,
marketing and accounting. The results of the model comparison are described
in table 1.

Tab. 1: Comparative model fit between a one-dimensional and a four-dimensional
model of procedural business knowledge in higher education

Deviance DF Chi*-Test
(-2Log-Likelihood)
1 dimension 4481.01853 25
4 dimensions 4471.94089 36
difference 9.0777 11 p=ns.

The deviances indicate a slightly better fit for the four-dimensional model. A
test for significance of this difference using a Chi*Test identifies this diffe-
rence as not statistically significant. Furthermore, intercorrelations between
the four dimensions were high and the reliabilities of the subscales were low

2 Not all students in the sample stated their gender and their major.
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(between .49-.58). Thus, subsequent analysis was conducted under the as-
sumption of an underlying one-dimensional model.

3.2 Item difficulty and reliability

The selected items were analyzed under the one-dimensional Rasch Model
using the item response modeling software ConQuest (Wu/Adams/Wilson
/Haldane 2007). In a Rasch Model items and respondents can be projected
along the same dimension and become directly comparable. ConQuest provi-
des indices and visual displays such as the Wright-Map to help to establish
whether item difficulties are spread sufficiently along the continuum. If items
clump together in one spot of the difficulty/ability continuum it is necessary
to develop items that cover the entire dimension of the construct, including
extreme positions. The Wright-Map of this study is presented in figure 2.

Fig. 2: Wright-Map of the one-dimensional procedural business knowledge model
with key test characteristics to the right of the map.

he Model (excl step terms)

Key test characteristics

L Mean: 0.24

" Standard deviation: 0.75
. EAP/PV reliability: .60
=  MNSQ: 92-1.08

(all ¢-values < 1.96)

The Wright-Map displays a good distribution of items across the dimension.
The upper and middle parts of the dimension could be better represented in
the test. Each item shows a very good local item fit as can be derived from
the MNSQ values. These are close to the ideal value of one and show no sig-
nificant deviation from a perfect fit. The mean is slightly above zero, which
indicates that the test has the tendency to be too easy rather than too hard. A
critical result is the relatively low reliability of the test. EAP/PV reliability
can be interpreted like Cronbach’s alpha. The value of .60 does not conform
to the requested benchmark of .70 in empirical research. Consequently, the
reliability of the test has to be classified as questionable (George/Mallery
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2002). Possible explanations for this and means of improving the reliability
will be discussed in chapter 4.

3.3 Indicators of validity

There is no one simple indicator to measure the validity of a test. Because of
this, multiple alternative paths are available for establishing validity claims.
This paper follows the approach of Forster et al. (2012) by formulating and
testing different hypotheses that are associated with different types of validi-
ty. The first two hypotheses serve as indicators for curricular validity, defined
as the congruence between item content and curriculum (Hartig/Frey/Jude
2012). The number of attended test-relevant courses and the average grade
were assessed via self-report. The following hypotheses were tested and re-
sults of hypothesis testing are displayed in table 2:

Hla:  Person parameters’ are positively correlated with the number of test-
relevant attended courses.

Hlb:  Person parameters are negatively correlated with the average grade
in the test-relevant attended courses.

Tab. 2: Overview of results of hypothesis testing for indicators of curricular validity.

Hypothesis Test Result Indication /Interpretation
Hla Pearson r=.26;p<.01 Number of courses and grades in
accepted correlation N=133 courses correlate with test results.
H1b Spearman ry=-22;p<.05 Indication of adequate
accepted correlation N=104 curricular validity.

Three more hypotheses were derived and tested to assemble indicators of
construct validity. The reasoning behind hypothesis 2a is that students who
have accomplished business related VET prior to starting their university de-
gree profit from their prior knowledge in the domain of business. This effect
has been shown for the beginning of their studies (compare Forster et al.
2012). Consequently, VET should have a positive effect on students test re-
sults at the beginning of their studies. And there should be no such (or a
much weaker) positive effect of previous VET on test performance for stu-
dents with more semesters of study.

Person parameters were estimated using ConQuest Software and maximum likelihood
estimation.
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H2a:  Participants who have accomplished VET in the field of business
have higher person parameters; this effect diminishes over time of
study.

To estimate how the test results are influenced by domain-unspecific factors
of academic achievement, the person parameters were correlated with the av-
erage grade of general education. To account for effects of time passed be-
tween finishing high school and taking the test, students with previous VET
will not be considered in this analysis. Including them would pander to an
underestimation of the correlation between high school grade and results be-
cause their completion of general education is usually longer ago and thus
less predictive. For construct validity, only a moderate correlation should oc-
cur between these two measures. A high correlation would indicate that the
construct was not operationalized in a domain-specific manner.

H2b:  Person parameters are negatively correlated with the average grade
of accomplished VET.

H2c:  Person parameters of participants that have not accomplished VET
are only moderately negatively correlated with the average grade of
general education.

As fairness of tests has become a quality criterion of emerging importance
(AERA/APA/NCME* 2002), one more hypothesis was postulated to test for
indicators of test fairness. Since previous empirical studies have reported
gender effects in favor of male test takers (Forster et al. 2012), the hypothesis
is postulated as follows:

H3: Person parameters of male participants are significantly higher than
those of female participants.

It is to be noted that acceptance of hypothesis H3 indicates problematic test
fairness. The results of the statistic tests are presented in table 3.

*  American Educational Research Association/American Psychological Association/National

Council on Measurement in Education.
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Tab. 3: Overview of results of hypothesis testing for indicators of constuct validity
and test fairness.

Hypothesis Test Result Indication /Interpretation

H2a ANOVA’® All effects n.s. VET does not have a systematic

rejected N =128 effect on test results.

H2b Spearman ry=-38; p<.0l; N | Students with a good grade from

accepted correlation =47 VET have better results in tests and
this correlation is slightly stronger

H2c¢ Spearman ry=-29;p<.01; N | for VET than for highschool grades.

accepted correlation =97 Mixed indication of construct
validity.

H3 t-Test t 147=-2,75; Males significantly outperform

accepted p<.01; females. Negative indicator for

=-.46 testfairness.

4. Discussion

4.1 Summary

At the beginning of this paper it was postulated that the development of as-
sessment instruments in higher business education is necessary. The princip-
les of test development for a test of procedural business knowledge were then
outlined. Results of a pilot study were presented with a particular focus on
deriving indicators of test validity. The results yielded some encouraging and
some critical aspects for future test use. The results supported the claim that
curricular validity was established. The results for construct validity were
less clear. Although, completing VET before starting a university degree had
an effect on person parameters at a descriptive level (students with previous
VET achieved .17 logits more on the test than students without previous
VET), the effect was far from statistically significant when testing for it in a
two-factorial ANOVA. This might be caused by unequal and small group si-
zes. The stronger correlation of the average grade from VET with the test re-
sults compared to the average grade from high school (for participants wit-
hout VET) is interpreted as a result in favor of construct validity. The test
seems to capture more domain-specific knowledge than general knowledge.
Significant gender differences should prompt a DIF analysis to explore item
gender interactions as possible reasons for underperformance by females. As

> A two-factorial ANOVA was conducted with completion of VET (yes/no) as one factor and

semesters spent studying (<3/4/5/6/>7 semesters) as second factor. Gender and number of
courses were controlled.
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with most research in its pilot phase, the study has certain limitations. These
limitations and their consequences for future research are discussed in the
following section.

4.2 Limitations and future research

The results of the pilot study have shown that test construction has success-
fully achieved curricular validity. Thus far, this result only holds true for the
sample of students from one university. Whether curricular validity can be
claimed for a more heterogeneous sample of students from different universi-
ties, remains subject to future empirical research.

A limitation of the test is its questionable reliability. Low reliability is a

common feature of situational tests (Schmitt/Chan 2006). It often reflects he-
terogeneous task requirements (Abele et al. 2012). Nonetheless, the aim is to
improve reliability before the tests next deployment. Distractor analysis
should help to identify guessing. Moreover, all identifiable sources of measu-
rement error should be eliminated. Minimizing the effects of guessing is also
expected to raise the difficulty of the test and have a positive effect on the
distribution of item difficulty.
As pointed out in section 2.1, domain modeling in the field of higher business
education has proven to be a difficult task. The heterogeneous course content
between and within universities as well as the diverse employment opportuni-
ties for young business professionals are a serious threat to the systematic
identification of domain-relevant requirements of students at university level.
The pragmatic approach of developing items that are guided by overlapping
core course content of universities and task-descriptions of job advertise-
ments in alignment with textbook material weakens the theoretical basis of
the test. Future research efforts should be made to delevope a consistent mo-
del of the domain as well as a more elaborate model of item complexity.
Those models could serve as a sound basis for more elaborate dimensional
model testing. Potential conflicts between ecological validity (do the items
approximate real-world problems?) (Siif 1999) and curricular validity (do the
items conform to course content?) should be further investigated and dis-
cussed with experts from the university as well as professionals from compa-
nies that employ university business graduates.

In conclusion, the newly developed test shows weaknesses in its theoreti-
cal basis. Still, empirical analysis revealed promising first results. The future
challenge is to reestablish claims of reliability and validity in a major study
with a larger and more diverse sample. Expert judgement and revision of
problematic items are considered as key factors in this process. Finally, the
test will have to undergo a construct validation by proving to assess a diffe-
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rent knowledge construct than the test for declarative business knowledge
(BAKT).
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