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Abstract

Entrepreneurship education outcomes have been poorly evaluated. Previous

research focused mostly on subjective measures like entrepreneurial intention that

does not necessarily turn into behavior, and have mostly used self-perception ques-

tionnaires. Learning and competence results have been under researched. Therefore,

the use of situational judgment tests to assess entrepreneurship education learning

outcomes is proposed. This is an exploratory study that presents the development

and validation process of situational judgment tests, following twelve steps, including

the analysis of course’s materials, focus groups with professors and former students,

expert validation, semantic validation, empirical validation, the definition of correc-

tion sheets and equivalence tests. The course is presented in details and its goals are

defined using a learning taxonomy. Results present the three situational judgment

tests that were developed and the correction sheets that can be used to guarantee

correction in an objective manner. The situational tests developed in this study can

be used to evaluate courses with similar goals and the development and validation

process can be adopted to evaluate other courses.
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Entrepreneurship education helps students develop the mindset, skill set and
practice necessary to start new ventures (Neck & Corbett, 2018) deal with
uncertainties (McNally et al., 2018) and learn entrepreneurial competences to
survive in an ever-changing world (Lack�eus, 2015). Regardless of their career
choice, every student can benefit from learning how to solve problems in an
innovative way, and, therefore, entrepreneurship education will continue to
grow (Henry et al., 2005).

Even though entrepreneurship education is supposed to be innovative and
encourage innovation, its assessment practices are still traditional and conven-
tional (Pittaway et al., 2009). In fact, there is insufficient research focusing on
assessment practices and its relationships with entrepreneurship outcomes
(Fayolle, 2013, 2018; Pittaway et al., 2009). Entrepreneurship education requires
practices of assessment capable of effectively assessing learning and, for that,
these should be innovative (Pittaway et al., 2009).

Although entrepreneurship education has a positive impact on students’ inten-
tions and attitudes towards entrepreneurship, there is still little evidence as to
whether it helps create better entrepreneurs (Martin et al., 2013; Matlay, 2006;
Nabi et al., 2017; Pittaway & Cope, 2007). There is a continuum of the desired
outcomes of entrepreneurship education.At aminimum, it is expected that students
learn about entrepreneurship. It would be even better if students develop an entre-
preneurial mindset and entrepreneurial competences. Ideally students will start
their own business, or truly practice entrepreneurship (Neck & Corbett, 2018).

Researchers that investigate entrepreneurship education outcomes have
found both positive and negative results. Most research is below the expected
methodological rigor, which could help explaining controversial results (Martin
et al., 2013; Nabi et al., 2017).

Nabi et al. (2017) analyzed 159 studies on entrepreneurship education out-
comes published between 2004 and 2016. The most common indicators were
related to lower-level indicators of personal change, such as intention to start a
business. Intention does not necessarily turn into behavior and more research is
needed to understand the link between both (Bauman & Lucy, 2019; Fayolle,
2018; Loi, 2018; Nabi et al., 2017). Even though students intend to start a
business in the future, they might not do it right after they finish the course,
because they are more worried about getting their degree than starting a venture
(Maritz & Brown, 2013), and because of timing and financial issues (Loi, 2018).
Therefore, intention is not a good enough measure of entrepreneurship educa-
tion outcomes (Fayolle, 2013; Loi, 2018).

The main goal of entrepreneurship education is to develop some level
of entrepreneurial competences (Lack�eus, 2015), but previous reviews and
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meta-analysis (Martin et al., 2013; Nabi et al., 2017; Rideout & Gray, 2013)
have shown that competence-related outcomes have been under researched.
Moreover, competence instruments frequently used were developed to assess
competences of entrepreneurs who already own a business, and are not appro-
priate measures for students, as they may not want to start their business right
away. Educators probably wonder if their graduates feel they have the adequate
skill sets to successfully launch their business venture (Bauman & Lucy, 2019),
to know if their teaching efforts are paying off. Entrepreneurship education
could help clarify how entrepreneurial learning happens and how entrepreneur-
ial competences develop (Fayolle, 2018).

Learning is observed through relatively permanent change in behavior and
can be inferred by comparing the individuals’ behavior before and after the
learning situation (Gagn�e & Medsker, 1995). Therefore, entrepreneurship learn-
ing outcomes could be the fulfillment of certain competences (Man, 2012).

Most learning outcomes of entrepreneurship courses in higher education are
usually assessed only through exam scores (Mwasalwiba, 2011), which are tra-
ditional declarative-knowledge tests that require students only to recall the con-
tents they have learned and not to demonstrate their behavior (Duval-Couetil,
2013). These exam scores are declarative-knowledge tests that only require stu-
dents to remember the contents they have learned and not to demonstrate their
behavior (Duval-Couetil, 2013). Therefore, these are not proper measures of
learning outcomes (Gagn�e & Medsker, 1995).

In addition, researchers tend to use self-report measures which can cause
biases, due to students’ perceptions when comparing themselves to others
(Lans et al., 2018), and due to social desirability (Bell et al., 2017).
Competences are latent constructs and therefore are context-dependent. By
using self-perception questionnaires, the researcher identifies how students feel
at that moment, but not changes on behavior (Lans et al., 2018). Therefore, the
assessment of entrepreneurial competences should be behavior-based
(Schelfhout et al., 2016), performance-based and invite learners to show behav-
ior as close to reality as possible using scenarios, cases, simulations and others
(Lans et al., 2018).

There is a need for more innovative learning assessment methods (Fayolle,
2013) that are behavior-based and performance-oriented (Lans et al., 2018), and
that can measure the students’ learning outcomes, whether they start their busi-
ness or not. We propose the use of situational judgment tests (SJTs), which are
low-fidelity simulation tests designed to assess preferences for behaviors in job-
related situations (Gessner & Klimoski, 2006). Students are presented with sit-
uations they are likely to face in real life, when evaluating a business opportu-
nity and planning and creating their businesses, and are asked to answer what
they would do in each situation. Each SJT captures job-related competences and
skills and can be used to evaluate learning outcomes of training (Fritzsche et al.,
2006).
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This article goal is to present the development process of situational judg-
ment tests that can evaluate undergraduate entrepreneurship courses. The
course will be presented, as well as the twelve steps taken to elaborate and
validate the SJTs. The article contributes to the literature on entrepreneurship
education as it presents a new assessment practice that does not rely on self-
report measures, which can be biased due to students perceptions or to social
desirability (Bell et al., 2017).

The SJTs are an innovative way of assessing entrepreneurship education
learning outcomes, which can be performance indicators (Whetzel &
McDaniel, 2009). Moreover, SJTs are low-fidelity simulations (Gessner &
Klimoski, 2006) that can be effective for evaluating courses that adopt
practice-based teaching methods that rely on activities based on design thinking,
customer development and business models. The tests presented in this article
can be used to evaluate the learning outcomes of courses with similar goals, and
the development process of the tests can be replicated to other courses with
different goals.

Still, SJTs can be a point of departure of a discussion between educators and
students about how to make decisions and how to behave best according to the
situation (Lans et al., 2018). They can also help students better understand how
to behave in each situation and help educators make decisions about the course,
after analyzing the students’ performance on the tests.

Entrepreneurship Education

Bauman and Lucy (2019), based on the frameworks of what skills are necessary
to successfully launch a new business, state that academic programs should
provide a combination of theoretical and practical experiences. Courses
should focus not only on the entrepreneurial process, but should also prepare
students to handle with unpredictable situations and deal with failure. Students
can only learn entrepreneurial skills if they experience and practice the various
aspects of new venture creation. The lessons from new venture creation can
stimulate creativity, team building, and the willingness to solve numerous prob-
lems around the globe (Neck & Corbett, 2018).

Neck and Corbett (2018) present the activities that constitute practice of
entrepreneurship, such as “generating new ideas, using design thinking, custom-
er development, experimenting, negotiating contracts, pitching ideas, prototyp-
ing, developing and testing business models, and actually starting a venture”
(Neck & Corbett, 2018, p. 28). These activities require students not only to recall
contents and talk about them, but also to act and practice what they have
learned (Neck & Greene, 2011).

Rather than developing a business plan, customer development emphasizes
the need to go to the market and test the critical assumptions about the product,
service or business by developing minimum viable products, and continuously
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testing and pivoting their business ideas in an iterative process (Blank & Dorf,
2012). Several academics use the Business Model Canvas to stimulate students
to leave the classroom and interact with customers (Ramani et al., 2018).

The Business Model Canvas proposed by Osterwalder and Pigneur (2010) is
composed of nine blocks and helps people understand their business idea in a
holistic way, answering what is the business value proposition, what are the
customer segments, how to stablish a relationship with customers and get to
them, the activities and resources necessary for to run the business, important
partnerships and financial decisions. It is particularly useful when students work
in teams, helping them to organize and discuss their ideas (Lack�eus, 2015).

Design Thinking also encourages students to develop ideas that are human-
centered, based on their customers’ needs and opinions. These approaches are
important, because they stimulate students to act, instead of just planning.
Students interact with various stakeholders in the value creation process,
learn how to make decisions and take risks (Lack�eus, 2015). Although these
are valuable teaching methods, more research is necessary to understand their
outcomes (Fayolle, 2013).

Entrepreneurship Education Outcomes

Pittaway and Cope (2007) conducted a systematic review of the literature of 185
articles published between 1970 and 2004, and mapped entrepreneurship edu-
cation in themes. They found that student attitudes and perceptions change
when they engage in experiential learning, but found no or little evidence that
these attitudinal chances lead to action. They also found empirical support that
entrepreneurship education increases intention to start a business, but, as studies
do not follow intentionality into to action, there is little evidence that intention
actually leads to the creation of new ventures or if entrepreneurship education
increases the success of ventures. In turn, Rideout and Gray (2013) conducted
an extensive literature review regarding entrepreneurship education outcomes
and found that EE stimulates the creation of business startups, increases inten-
tion to start business, increases self-efficacy, but can also decrease self-efficacy,
contributes to the development of entrepreneurial competencies, and improves
opportunity identification.

Martin et al. (2013) conducted the first meta-analysis grounded in the human
capital theory that evaluates entrepreneurship education outcomes, and found
that the entrepreneurship human capital assets that have been researched are
knowledge of the entrepreneurial process, competency in identifying innovative
business opportunities, competency in dealing with ambiguity in decision-
making, positive perceptions of entrepreneurship, attitudes towards entrepre-
neurship, self-efficacy and intention to become an entrepreneur.
Entrepreneurial outcomes usually investigated are nascent behavior, start-ups
opened, entrepreneurship performance and success.
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Recently, Nabi et al. (2017) analyzed 159 studies on entrepreneurship educa-

tion impact published between 2004 and 2016, and found that the most common

indicators are related to lower-level indicators of personal change, such as inten-

tion to start a business (51% of the articles), perceived feasibility (26%), skills

and knowledge (21%) and attitude (20%). Higher-level, long-term indicators

were less frequent and only 21 articles (13%) studied startups, and 8 (5%) con-

sidered venture performance.
These outcomes can be classified according to Kirkpatrick’s (1995) taxonomy

for training evaluation, with four levels: (1) reaction, which are positive or

negative perceptions towards the course, intention to become an entrepreneur,

attitudes toward entrepreneurship; (2) learning, which are the knowledge, skills,

and attitudes students have learned; (3) behavior, like the decision to pursue a

business idea, or developing a business model; and, (4) result levels, which are

the number of startups created, number of jobs created by new businesses, and

growth of existing firms.
The second level of Kirkpatrick’s (1995) taxonomy, namely learning. refers to

the processes of retention, generalization and application of knowledge, skills

and attitudes (KSAs) acquired during training (Baldwin & Ford, 1988).

According to Gagn�e and Medsker (1995) learning is defined as a change in

behavior, typically an increased capability for some type of performance.

Therefore, entrepreneurship learning outcomes can be the achievement of cer-

tain competences (Man, 2012) and should be measured using behavior-based

tests. Instead of asking students how competent they think they are, we should

present them with a situation, so they can say what they would do and how they

would behave in that situation. Thus, situational judgment tests will be pre-

sented next.

Situational Judgment Tests

Situational Judgment Tests (SJTs) are measurement tools that capture job-

related competences (Lievens et al., 2008) by presenting respondents with a

situation and asking them what they should do or would do in a given situation

(Whetzel & McDaniel, 2009). These are low-fidelity simulations (Gessner &

Klimoski, 2006) that have been widely used as human selection tools

(Fritzsche et al., 2006), to assess performance at work (Lievens et al., 2008),

to measure attributes like empathy, integrity and resilience (Patterson et al.,

2012), and can be used to assess learning outcomes in training (Fritzsche

et al., 2006).
SJTs can be used as a part of the training itself. Trainers can guide discus-

sions regarding the respondents’ choices and why an answer is appropriate.

More advanced trainees can help less advanced ones. Feedback can be provided

to improve learning and reflective practices. So, SJTs can be used as an active
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learning tool to improve training outcomes (Fritzsche et al., 2006). Table 1
presents a summary of its definitions.

Anderson et al. (2017) evaluated different measurement approaches to stu-
dents’ interpersonal and intrapersonal skills, and found that SJTs can reduce
some concerns related to bias and validity present in self-report measures. Self-
reports include questionnaires, in which respondents do not depend on the
researcher and read and respond to an assertion, selecting the best response
option. SJTs, in turn, can measure knowledge, skills and decision-making by
creating relevant scenarios for learning contexts. SJTs may represent real life
and is a better approach than self-report questionnaires to measure changes in
students’ perceptions, behaviors and attitudes (Anderson et al., 2017).

In psychology research SJTs are used to assess various constructs, such as
knowledge and skills, applied social skills, teamwork skills, leadership and basic
personality tendencies (Christian et al., 2010). They have been used to evaluate
business games as teaching tools in Technology Management (Ben-Zvi &
Carton, 2008). Recently, these have been reviewed for use in medical education
(Anderson et al., 2017) and for assessing social competence in vocational edu-
cation and training (Monnier et al., 2016). In the present article we propose its

Table 1. Situational Judgment Tests Definitions.

Definition Author

“STJ items present respondents with work-related

situations and a list of plausible courses of action.

Respondents are asked to evaluate each course of

action for either the likelihood that they would

perform the action or the effectiveness of the action.”

Whetzel & McDaniel,

2009, p. 188

“SJTs are considered measurement tools that aim to

capture job-related competences and skills.”

Lievens et al., 2008, p. 346

“In the typical SJT, an applicant is presented with a

variety of situations he or she would be likely to

encounter on the job- these situations are usually

gleaned from critical incidents or other-job-analytic

methods.”

Weekley & Ployhart,

2006, p.1

“The SJT can be defined as a low to moderate-fidelity

simulation or work sample designed to assess

preferences for appropriate behaviors in work

situations.”

Gessner & Klimoski,

2006, p. 26

“SJTs are tests that present brief descriptions of

problematic situations like those that occur on the

job and ask applicants to indicate how they would or

should respond to them”

Motowidlo et al.,

2006, p. 58

Source: Prepared by the authors.
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use to evaluate learning outcomes in entrepreneurship education in higher edu-

cation. SJTs development process and validation will be presented next.

Method

This is an exploratory study that aimed to develop situational judgment tests

with evidences of validity to evaluate learning in entrepreneurship education. To

operationalize the research, an entrepreneurship undergraduate course was

chosen. According to Lievens and de Soete (2015) the development of SJTs

requires job analysis to identify crucial KSAs to performance. Therefore, the

course, its goals and the situational judgment tests design process will be

presented.

The Course

The course evaluated is a 32-hour university extension course. It is held in

8 meetings of 4 hours each, and its general goal is the development of entrepre-

neurial skills at the University. The course combines active and passive teaching

methods, with lectures, case discussions, development of business models and

activities that stimulate product sales, and validation of the business idea with

potential clients. Some of the contents covered are: Market Research,

Entrepreneurial Behavior, Design Thinking, Customer Development, Business

Model Canvas and Pitch. The course is delivered by professors engaged in

entrepreneurship education research.
In the first class, students learn the concepts of entrepreneurship and entre-

preneurial skills, and a successful entrepreneur is invited to participate and share

his/her story. Then, the class is divided into groups, with no more than 5 stu-

dents each. Each group receives R$20,00 (approximately five dollars) and are

challenged to think of ideas to multiply that money, making profit in one week.

The team making the most money is the winner. In the next class, students think

over what they have learned from this activity.
Then, students are divided into new workgroups and are encouraged to think

of a business idea. This idea is developed until the end of the course. Professors

use practical activities, so students can validate their business idea with potential

customers, partners and suppliers. Students learn to research the market; design

customer relationship strategies; define channels; what activities and resources

are necessary for the business to work; calculate costs; define sales price; how to

choose partners and funding sources. In the last class the pitch of each business

is presented to an examination board that simulates a pitch competition, and the

best idea is chosen and awarded with entrepreneurship books and a special

certificate.
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Situational Judgment Tests Design Process

To elaborate situational judgment tests that could measure learning, 12 steps
were followed (Figure 1). First, courses materials, documents, syllabuses and
slides were analyzed. That allowed identifying the course content, teaching
methods adopted, and activities proposed.

Then, two focus groups sessions were held. Two professors of the course and
the coordinator of the technological innovation department (who was respon-
sible for the course) participated in the first focal group session. This goal of the
session was to identify which competencies they expected students to develop
during the course, and what were the learning goals of the course. They also had
to describe in which situations they expected students to use each competence
and the complexity levels of each learning goal. The focal group lasted fifty-
three minutes.

Six former students that attended the course in 2016 participated in the
second focus group session. They were chosen because of accessibility issues.
The goal of that session was to identify which competencies students had devel-
oped during the course, what they had learned, and in which situations they
used each of the competences. To do that, a definition of entrepreneurial com-
petence was presented to students, and they were asked to write down which

Phase 1: 
analysis of 

course’s 
materials 

Phase 2: 
Focus group 

with professors 
and course’s 
coordinator

Phase 3: 
Focus group 
with former

students of the
course

Phase 4: 
First version
of the tests

Phase 5: 
Expert 

validation

Phase 6: 
Semantic
validation

Phase 7: 
Definition of 
scoring keys

Phase 8: 
Empirical
validation

Phase 9: 
Correction and
analysis of the

obtained
answers

Phase 10: 
Development

of the
correction sheet

Phase 11: 
Second

empirical
validation

Phase 12: 
Equivalence

tests

Figure 1. Situational Judgment Tests Development.
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ones they believed they had developed during and because of the course. This

activity lasted twenty minutes.
Then, each student read what they wrote, and the group discussed their

answers. During the discussion, they were asked to describe situations in

which they used each of the competencies. They had to recall situations in

which they believed they were successful, and which competence contributed

to that success, and should recall situations in which they made mistakes and

what competence could have been used to avoid that mistake. This second part

of the focus group session was seventy-two minutes long. Both focal group

sessions were recorded, upon participants’ authorization.
Data was transcribed and analyzed, according to Bardin (1977) recommen-

dations. The corpus of analysis consisted of 40 pages and 14,347 words. Three

independent researchers categorized the entrepreneurial competences and situa-

tions mentioned by the participants. This analysis grounded the elaboration of

the first version of the situational judgment tests, accordingly to the learning

goals of the course presented in Table 2. Three different situational tests were

elaborated, so that it was possible to test if they were equivalent and use them in

pre and posttests.
There is no consensus in literature regarding which scoring key is the best

option (Whetzel & McDaniel, 2009). As entrepreneurship is a complex and

dynamic field, there are no definitive or wrong answers, so multiple answers

would not be appropriate, because students would be able to infer the best

answer by reading all the possible answers. Therefore, we decided to use

open-ended items. Instructions were behavioral based and asked respondents

what they would do in each situation, because these are considered to be better

performance measures (Lievens & de Soete, 2015; Motowidlo et al., 2006).
It is important to use pilot tests to get opinions about instructions, modality,

item format and item order (Gessner & Klimoski, 2006). So, after the three

situational judgment tests were elaborated, they were validated by experts.

Three entrepreneurship researchers were asked to analyze which competence

each of the items was trying to measure. They also should analyze if instructions

were clear and if tests were balanced in terms of complexity levels. They were

contacted by e-mail in 2017 and received an evaluation sheet. After their anal-

ysis and recommendations, one item was excluded, two items were modified and

the instruction of the second test was better described.
Then, three former students of the course were asked to read the tests and

evaluate if instructions were clear and if tests were balanced in terms of com-

plexity levels. They suggested changes in three words in two different items, and

suggested enlarging the larger blank spaces for answers between each question,

because students’ handwriting was not the same and some of them could need

more space. The final version of the tests is composed of three situations and

fifteen items that refer to each of these situations.
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Next, tests were presented to three entrepreneurship professors and research-
ers from the Federal University of Goias. These professors were selected because
they teach entrepreneurship courses of content and methods similar to the
course to be assessed using the situational tests. Tests were e-mailed to them
jointly with the explanation about the elaboration process, and the instructional
goals of the course and of each item to be assessed. They were then asked to
answer which was the ideal right answer expected from respondents, the answer
to be best scored.

Then, the three professors attended a focal group session, where they pre-
sented their answers to each of the test items. Each answer was discussed until
reaching consensus on the ideal answer intended, and the minimum require-
ments to score 10 in each item. This was the first stage to prepare the scoring
key to the tests. Preparing the whole scoring key demanded identifying the likely
answers to each item, and defining the ideal score to each of them. Thus, the
questionnaire was submitted to an initial sample of respondents.

Undergraduate professors belonging to the researcher’s contact network were
contacted to ask authorization for their students to participate in the research.
Questionnaires were applied in the year of 2018 to a sample of 175 undergrad-
uate students of the Administration, Law, Accounting Sciences and Information
Systems courses of the Federal University of Goias (UFG), Pontif�ıcia
Universidade Cat�olica of Goias (PUC-GO) and Faculdade Cambury. Among
respondents, 90 had previously attended some entrepreneurship course or
course, while 75 had never attended. Moreover, 10 successful entrepreneurs
(running their businesses for more than 5 years) have also completed the tests.

As stated by Weekley et al. (2006), participants could be subject matter
experts and nonexperts, assuring response variability and different points of
view. The purpose was to get a wide range of answers that could be graded
and scored by the entrepreneurship professors to outline the test scoring keys.
Moreover, applying the tests to that sample allowed discovering if the test items
were balanced in terms of difficulty. To encourage participation, all respondents
that completed the situational judgment tests would win a free entrepreneurship
or digital media course delivered by the researcher.

Tests were randomly distributed, and 57 participants completed the situa-
tional test A, 59 completed the situational test B, and 59 completed the situa-
tional test C. Tests were printed and applied on-site, in the presence of the
researcher. The shortest time of response was 18minutes and the longest time
of response was 47minutes. As soon as the questionnaire was delivered, the
researcher checked if all questions had been completed.

Then, all answers were inserted in an Excel table made up by 15 tabs (1 to
each item), with 175 rows each (one to each respondent). The same three entre-
preneurship professors and researchers that participated in the first stage of the
scoring key elaboration were invited to participate in this stage. Each of them
should individually assess the participants’ responses to each test item. They
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were asked to read and score each answer from 0 to 10, having in mind the
expected maximum score (10) answer, as defined in the previous stage. This
stage lasted 4months.

As soon as the spreadsheets with the score assigned by each evaluator were
returned, scores were compared. Mean and standard deviation statistics were
prepared using the evaluations by the three experts. Mean score of answers with
standard deviation lower than two were considered. Answers with standard
deviation higher than two were subjected to a new on-site and group discussion
among evaluators, until consensus was reached.

These stages allowed preparing a correction sheet, with standardized criteria
to be followed by any evaluator willing to grade the tests. As the research
employed open questions, and to respect the dynamic nature of entrepreneur-
ship that allows a wide range of answers to the same item, it demanded a cor-
rection sheet. The sheet eliminates the subjective nature of grading, and
converses all answers in 0 – 10 score, based on criteria defined by experts and
empirically validated. The correction sheet shows several criteria, scoring each
criterion. The evaluator should read the answer and check on the sheet which
criteria were met. Even if the sum of criteria exceeds the score 10, the maximum
score to be assigned to an item is 10 points.

Finally, the last stage was a second empirical validation of the situational
tests to check equivalence, so these could be applied in pre and post-tests and
used to assess the course in terms of learning. To that, a sample of
Administration undergraduate course students, selected by convenience, was
picked. In this stage, variability of answers was not as important as checking
the answers equivalence, even upon the change of situation in each of the three
questionnaires.

Each student should complete the three questionnaires (A, B and C) so their
answers could be compared and any alteration ensuing from change on situation
could be observed. To avoid testing and tiredness effects, tests were balanced
when they were distributed to students. Therefore, one third of the students
received the tests in the ABC sequence, one third in the BCA sequence, and
one third in the CAB sequence. The sample was made up by 67 students, of
which 35 were female students and 32 were male students. The mean response
time was 60minutes, and each test comprised 15 questions.

The students’ responses were inserted in an Excel spreadsheet. Three profes-
sors graded the items, supported by the previously designed correction sheet.
Only item 1 had problems regarding the score assigned by evaluators, as some
answers were not given in the previous stages and had not been included in the
correction sheet. Therefore, the three professors discussed the grading of this
item in group, and the correction sheet was reviewed.

The scores of the answers to each item were compared, two by two, using the
Wilcoxon test to evaluate if the mean population signed ranks were different, as
data did not present normal distribution (Tabachnick & Fidell, 2013). Results
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pointed out equivalence of answers (p> 0.05), indicating that situational tests

are equivalent and may be used to evaluate the course learning effects over time,

using at least three measures with pre and post-tests, as recommend by Abbad

and Carlotto (2016).

Results

Entrepreneurial learning outcomes and assessment practices are (or should be)

deeply connected with the course’s learning goals (Fayolle, 2013; Pittaway et al.,

2009). Learning can only be assessed if one knows what students are supposed to

learn. Still, entrepreneurship education learning goals are usually poorly

described (Fayolle, 2013) and educator-centered, when they should be

student-centered (Fayolle & Gailly, 2008; Loi, 2018; Neck & Corbett, 2018).

Therefore, we propose the use of Anderson’s et al. (2001) taxonomy to help

educators properly define and assess entrepreneurship education learning goals.
Anderson’s et al. (2001) taxonomy table is composed of two dimensions,

which can be represented as a table. The horizontal dimension is known as

the Cognitive Process Dimension and goes from the least complex (remember)

to the most complex (create) cognitive process. The vertical dimension is known

as the Knowledge Dimension and consists of four types of knowledge: factual

(terminology, details and elements needed to be acquainted with a subject

matter), conceptual (classification in categories, principles, theories and struc-

tures), procedural (knowing how to make or do something), and metacognitive

(awareness and knowledge of one’s cognition, self-knowledge). Table 2 shown in

the Method section presents the educational objectives of the course analyzed in

this paper, following Anderson’s et al. (2001) taxonomy. These were fundamen-

tal to elaborate the situational judgment tests, and to the elaboration of the

fifteen items that refer to each of the situations.
Situational judgment tests were elaborated considering the course’s goals, the

complexity levels of cognitive process required by the students, and the types of

knowledge they were expected to learn. Therefore, situations are similar to what

they have learned in classes, assuring that they measure the competences learned

during the class, without demanding from students any knowledge that they do

not know. Situations are presented in Figure 2.
After each situation, students are presented with fifteen items, that were elab-

orated according to the educational objectives of the course. Situations change,

but the fifteen items are the same. The educational objectives of the course and

the items that refer to each of them are presented in Table 3.
As entrepreneurship is a dynamic and complex area, the use of objective

questions could interfere with the test results, since students can infer which

was the right answer just by reading all the options and identifying the one

that seems to be ideal. To avoid this problem, the items related to the situational



104 Entrepreneurship Education and Pedagogy 5(1)

tests proposed in this research are open-ended, allowing the student to freely
write what he/she would do in each situation.

To that, several steps were followed to elaborate the correction criteria,
ensuring that correction was as objective as possible. Tests were applied to a
large sample of respondents made up of both experts and laypeople, allowing a
wide range of responses, and identifying the likely responses for when the test is
actually applied to evaluate an entrepreneurship course. Still, answers were
graded by experts, professors and researchers of entrepreneurship, and the
items presenting disagreement in the evaluation were discussed until a consensus
was reached. That allowed preparing the correction sheets to be used to support
grading. The correction sheets present the likely answers and number of points
that should be assigned to each answer.

Table 4 presents the correction sheet prepared for item 15. If the student
answers only “what is the problem solved by the business”, he/she scores 4

# 1 Situation 
You perceived a business opportunity in the trend towards consuming healthy food 

and people’s short time to buy and prepare it. You had the idea of starting a company that 
offers healthy snacks, and works as a subscription club. The individual pays a monthly fee 
and receives once a week, at the address chosen, a box with snacks for the whole week. In 
the box they will find nuts, cereal bars, functional snacks, gluten-free and lactose-free 
dumplings. You have R$2,000.00 to start this venture, but miss physical space and potential 
partners.  The idea seems to be pretty good, but you still need to assess some issues before 
moving on: 

# 2 Situation 
You perceived a business opportunity in the trend towards consuming healthy food 

and people’s short time to buy and prepare it. You had the idea of starting a company that 
produces healthy frozen packed lunches. Instead of selling by unit, you imagined something 
like a subscription club. The individual pays a monthly fee and receives once a week, at the 
address chosen, a box with packed lunches for the whole week. The person decides how 
many packed lunches they want and, therefore, makes one single payment. You thought you 
could offer low carb (with low quantity of carbohydrates), gluten-free and lactose-free lunch 
packages that can be prepared in the microwave oven and be ready in just 8 minutes. You 
have R$4,000.00 to start this venture, but miss physical space and potential partners.  The 
idea seems to be pretty good, but you still need to assess some issues before moving on: 

# 3 Situation 
You found that the number of people that have a pet is increasing, and perceived 

this market niche as a business opportunity. Owners buy several products to their pets, like 
food, appetizers, toys, collars, accessories, etc. As their lives are busy and time is short, you 
imagined a subscription model to facilitate your customer’s life. The customer would make 
one single monthly payment and receive a box with the products selected, like food and 
appetizers, once a month on the agreed date and address. This would end their concern about 
going somewhere to buy the product, thus entailing comfort to them. You have R$3,000.00 
to start this venture, but miss physical space and potential partners.  The idea seems to be 
pretty good, but you still need to assess some issues before moving on:

Figure 2. Situational Judgment Tests.
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Table 3. Situational Judgment Tests Elaborated According to Educational Objectives.

Educational Objective Item

Evaluate business opportunities through

market survey.

What would you do to know if this is really

a good business opportunity, consider-

ing that your intended market is limited

to Goiania?

Apply techniques to select one or more

customer segments that fit into the

business.

What would you do to elect your target

audience?

Evaluate if the business model selected is

suitable to meet the customers’ needs.

What would you do to understand if the

business model chosen (subscription

fee) is really the one desired by the

target audience?

Declare the business value proposal,

emphasizing benefits and differentials.

When selling this service to a customer,

what value proposal would you

communicate to them?

Conceive strategies of relationship with

customers according to the segment

elected.

What types of relationship with

customer would you choose to

this business? Why?

Be capable of selecting the channels to be

used to raise awareness among cus-

tomers about the product, which are

related to the enterprise, and suitable to

deliver the product to them.

What channels would you elect to this

business? Why?

Produce an adequate prototype to

validate the business ideas.

You decided to produce a prototype to

validate your business idea. What type

of prototype would you choose? What

resources would you use to produce

this prototype?

Report the required resources to run the

business.

What key resources you should have to

successfully start your business?

State the main activities required to run

the business.

What are the main key activities you

should perform?

Identify the proper partners to the

business.

To be successful, you need business part-

ners. What partners would you choose?

State the business cost sources. What would be the main costs of this

business?

Select the proper pricing strategy so that

the product or service price is compet-

itive and suitable to the target audience.

How would you price your service?

State potential forms of investment in the

business.

You don’t have money enough to start

your business and, thus, decided to seek

for support. What potential sources

could you choose to fund your business?

(continued)
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points. If they answer “what is the problem solved by the business” and also

“what is the solution proposed by the company”, the score is 8, and so on. Even

if the student’s answer covers all items presented in the correction sheet, the

maximum score assigned to each item should not exceed 10. This ensures that

responses variability is considered by the time of grading.

Discussion

Teaching entrepreneurship in higher education is not enough; evaluating out-

comes is equally necessary. Educators should be able to answer what students

must be able to do by the end of the program, if they have learned and if

learning can be improved. Assessment-associated benefits refer to the capability

of delivering improved education for students, creation of basic standards for

scholars, and legitimation of the program with different stakeholders, which

may help funding (Duval-Couetil, 2013).
Possible stakeholders are students, faculty, university administrators, pro-

gram administrators, donors and communities. Students are interested in

acquiring knowledge and skills that are valuable to the market. Faculty wants

to demonstrate that learning in their classes is recognized by students and peers,

and that students are actually learning. Program administrators want to know

how valuable the program is to the university, students and community.

University administrators want to prove that the university is fulfilling its mis-

sion. Donors need to know the program benefits, how they relate to their

Table 3. Continued.

Educational Objective Item

Select partners with supplementary skills

and shared goals to the business.

You have skills and knowledge in the field

of management and marketing, but miss

experience with nutrition and distribu-

tion. Therefore, you decided to find the

ideal partner to your business. What

characteristics would you pursue in that

person to consider him / her an ideal

partner?

Make a presentation that summarizes all

important and required information

about the business, and that could be

presented in no longer than 5minutes.

You have been selected to attend an event

in your city, where you will meet several

investors. To that, you should prepare a

pitch (brief presentation of your busi-

ness idea). Please write here the bullet

text of the pitch, considering you will

have no more than 5minutes to speak.

Source: Elaborated by the authors.
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interests and goals, and if they actually work; community wants to know the

program’s contributions (Duval-Couetil, 2013).
Therefore, assessment measures must be innovative and demonstrate the

competences students have learned, and changes in their behavior. One
cannot expect students to start their business right after they finish the course

or graduate from college, because they might want to work in other organiza-

tions before starting their business (Loi, 2018), or because they do not have the

financial support required to start (Maritz & Brown, 2013). As educators in

higher education, professors teach people who probably never started a business

(Fayolle, 2018) and for that reason, instruments have to rely on the competence

set students have learned during the course, instead of focusing only on the

competences of successful entrepreneurs.
Still, self-assessment questionnaires capture students’ perceptions of their

feelings in that moment (Lans et al., 2018), and students may compare them-

selves with their classmates and judge their capacities based on that comparison.

Also, self-perception measures involve high levels of social desirability. So,

assessment instruments that measure competences should invite respondents

to behave as close to reality as possible (Lans et al., 2018) answering how

they would behave in each situation, instead of how much they believe they

have developed that competence.
Although situational judgment tests are a good alternative, some issues

should be considered. People can fake their answers to score favorably, espe-

cially when SJTs are used for selection purposes. However, faking can be

reduced by using knowledge-based instructions (would do items), like the

ones proposed in this article (Whetzel & McDaniel, 2009). Also important is

the problem of coaching. If tests are used at the end of the course in every

semester, individuals may wish to coach friends, for example. So, the educator

may randomly select SJTs from a larger sample or split an existing SJT in two

halves (Cullen et al., 2006).

Table 4. Correction Sheet for Item 15.

Possible answer Yes No Weight

What is the market pain/problem solved by the business 4

What is the proposed solution 4

What is the size of this market 3

How the proposed solution differs from other solutions 3

What are the monetization strategies? 3

Technical capacity 3

Validation with customers 3

Initial investment / payback 3

Source: Prepared by the authors.
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Regarding scoring issues, we adopted a hybrid strategy. Empirical scoring,

because tests were answered by a large sample of students, including experts and

non-experts. Expert-based scoring, because subject matter experts (SMEs) were

asked to make judgments about the items to correct them so the correction

sheets could be developed. And theoretical scoring, because the right and

wrong answers were developed according to entrepreneurship theories

(Bergman et al., 2006). Even though we used open-ended questions, the correc-

tion sheets make it possible for various educators to grade the tests using the

same objective criteria, which is an important contribution of this article.
The SJTs presented in this article were developed (a) from entrepreneurship

tools, especially Business Model Canvas, Customer Development and Design

Thinking; (b) from the course instructional goals; and, (c) from former students’

and educators’ perceptions regarding in which situations students could use the

competences they have learned in the course. Therefore, the tests do not have a

purely practical orientation and are also theory-based and SJTs that are more

theoretically grounded tend to have higher reliability (Campion et al., 2014).

Conclusion

The goal of this article goal was to present the development process of situa-

tional judgment tests to evaluate entrepreneurship education in higher education

in a more innovative way. Situational judgment tests are behavior-based assess-

ments and ask students what they would do in a situation, instead of asking

them how competent they think they are. Not only they help avoid social desir-

ability issues or self-assessment problems that can happen when using self-report

questionnaires, but they are also useful to measure entrepreneurial competences,

which require students to do more than just talk about a topic, actually dem-

onstrating their behavior.
The steps proposed by Lievens and de Soete (2015) were taken and

Anderson’s et al. (2001) taxonomy table was used. To our knowledge, this is

the first time that entrepreneurship education goals are defined using a taxon-

omy that considers both the type of knowledge and the cognitive process com-

plexity levels. As tests were elaborated using the instructional goals as departure

points and reviewed by experts, construct validity is not an issue.
The questions are open-ended, but theoretical-based, expert-based and

empirical-based scoring key strategies were applied, so items can be graded in

an objective manner. The correction sheets developed and presented in this

paper are an innovative way of grading situational judgment tests.
As the course and its goals are described in detail, the situational judgment

tests developed in this article can be used to evaluate learning outcomes of

courses with similar goals. Yet, the development process can be replicated to

other courses, that have other goals than that presented herein.
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Next, we suggest using the tests to evaluate entrepreneurship education in

higher education learning outcomes, using pre and pos-tests, to see if learning

happens and how it evolves in time. Tests were freely translated to the English

language, so cross-cultural adaptation and translation is recommended. Also,

researchers could try to use situational judgment tests in video formats and

compare its results with the paper-and-pencil format suggested in this paper.
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