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Abstract
Over the last 20 years, there has been growing interest among scholars in conducting
experiments in entrepreneurship education. In this paper, we first discuss how ex-
periments as a research method have moved from the natural sciences into the social
sciences and how the social sciences, including the educational sciences, have helped to
address the challenges of using experiments in studying human behavior. Through the
lens of the methodological advances made by the social sciences regarding conducting
experiments, we systematically review the literature on entrepreneurship education
research that has used experimental designs. By reviewing this literature, we provide an
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overview of what has and has not yet been studied using experimental designs and
which type of experimental designs have been commonly used. Next, we critically
evaluate current practices – both good and bad. Based on our critical assessment of the
use of experimental designs in the field of entrepreneurship education research, we not
only provide a future research agenda and call for experiments that (1) are more
theory-driven; (2) answer more ambitious research questions, and (3) use more robust
designs, but we also provide several paths forward for experimentalists with an interest
in entrepreneurship education to do so.

Keywords
experimental design, entrepreneurship education, historical overview, literature
review

“[We are] committed to the experiment: as the only means for settling disputes regarding
educational practice, as the only way of verifying educational improvements, and as the
only way of establishing a cumulative tradition in which improvements can be introduced
without the danger of a faddish discard of old wisdom in favor of inferior novelties”
(Campbell & Stanley, 1966, p. 2).

Introduction

The field of entrepreneurship education research studies how entrepreneurship is taught
and seeks to help educators to improve their methods of teaching entrepreneurship
(Nabi et al., 2017). Many of these studies take either a cross-sectional or longitudinal
approach (Blenker et al., 2014; Nabi et al., 2017). Although such research designs can
yield rich descriptive data and can suggest which educational methods may work better
than others, they cannot shed light on causal mechanisms (Shadish et al., 2002). They
cannot tell us which methods, or specific elements of an educational approach, cause a
particular educational result. Experimental designs provide a powerful lens to isolate
variables and determine causality (Colquitt, 2008); they have been called “the most
‘rigorous’ of all research designs” (Trochim, 2001, p. 191).

For more than a century now, educational scientists have not only applied ex-
perimental methods to better understand the causes behind differences in the effec-
tiveness of educational methods, they also have actively developed the experimental
method itself (Campbell & Stanley, 1963; 1966). It is therefore surprising that relatively
few experiments have been conducted in the field of entrepreneurship education re-
search (Blenker et al., 2014).

We argue that the field of entrepreneurship education research would benefit from
more experiments for at least two reasons. First, as several researchers have observed,
the field of entrepreneurship education suffers from a lack of methodological rigor
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(Fayolle et al., 2016; Greene et al., 2004; Honig, 2004; Rideout & Gray, 2013).
Although conducting more experiments does not by itself solve the issue of rigor in the
field, well-structured experimental studies will improve rigor and certainly will enable
more confidence in conclusions concerning causality. This is because, well-designed
and well-executed experiments permit experimentalists to be confident that (1) they
have activated the intended theoretical construct, (2) that the variable(s) of interest has
(have) been isolated, and (3) that the variable(s) of interest has(have) caused the
observed outcome(s).

Second, using experimental designs gives scholars of entrepreneurship education a
research tool to study the causal mechanisms between the educational methods used in
the classrooms and outcomes linked to those methods and not to other factors. It allows
scholars to better understand not only the effects of macro-level educational elements,
such as full programs and courses, but also the effects of micro-level educational
elements, such as specific assignments or team formation strategies. By better un-
derstanding the causal mechanisms underlying what works well and what does not, the
educators can make empirically informed choices regarding the design of educational
programs instead of basing decisions on philosophical debates or individual
preferences.

Although historically there have been relatively few experimental studies in en-
trepreneurship education, the use of experimental and quasi-experimental designs has
increased dramatically over the last decade in the educational sciences in general
(Gopalan et al., 2020), and in entrepreneurship education specifically (Longva & Foss,
2018). Longva and Foss (2018) reviewed the then state-of-the-art of the use of ex-
perimental designs in entrepreneurship education. Although their review of 17 studies
provides important paths forward, the use of experimental designs in the field has
increased significantly since their review. In line with this special issue on “Experi-
mental designs to address current challenges in entrepreneurship education research,”
we argue that it is therefore important and timely to review the current state of the use of
experimental designs in entrepreneurship education and to build a research agenda for
their future use in this field. The goals of this literature review are threefold. First, we
give a historical overview of how the educational sciences have helped to shape
experiments as a research method in the social sciences. We review the past to gain a
better understanding of (1) the reasons why the experimental method has gained, lost
and then regained importance in the wider field of educational science, and (2) how
educational scientists have addressed the challenges of using the experimental method
in the study of human behavior. This will help us in better understanding the current
state of the field and to provide an agenda for future research.

Second, we will review the current state of the use of experimental designs in
entrepreneurship education research. Reviewing the current state will provide infor-
mation on how experimental designs have led to theoretical development in the field
and how rigorous experimental studies have been executed to date.

Third, we will discuss an agenda for future research using experimental designs in
entrepreneurship education research. Although not all research questions can or should
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be addressed using experimental designs, many research questions where causal in-
ferences are needed would benefit from the use of experiments. We will provide readers
with several suggestions for future research using experimental designs to address
important theoretical questions left unanswered in the field. Additionally, we will
provide suggestions for experimentalists in this field to develop both more ambitious
and more rigorous studies. However, before we address these goals, we will first
address the basics of experimental and quasi-experimental research designs.

Experimental Design Basics

It is important to begin with some basic concepts of what is, and is not, an experiment.1

In the following, we describe the critical features of experiments and explain how those
features affect issues of internal and external validity. At the same time, we ac-
knowledge that for many important research questions in many important research
settings, strict adherence to the demands of experimental designs is not always possible.
Thus, we also describe quasi-experimental designs and discuss how these contrast with
“true” experiments. In addition, we will discuss additional design choices such as field
experiments, natural experiments and factorial experiments, since many research
studies in entrepreneurship education in our overview used such designs.

Experiments

According to the American Psychological Association Dictionary of Psychology, an
experiment is defined as: “a series of observations conducted under controlled con-
ditions to study a relationship with the purpose of drawing causal inferences about that
relationship. An experiment involves the manipulation of an independent variable, the
measurement of a dependent variable, and the exposure of various participants to one or
more of the conditions being studied. Random selection of participants and their
random assignment to conditions also are necessary in experiments.” (American
Psychological Association, n.d.-a). The key features of an experiment include con-
trol, causal inference, manipulation of an independent variable, measurement of a
dependent variable and random selection and assignment (Cook & Shadish, 1994). The
concepts of manipulation of one variable (the independent variable) followed by the
measurement of another (the dependent variable) are self-explanatory. Therefore, we
begin by discussing randomization as an important, and often neglected aspect of
experiments especially in research conducted in field settings, such as entrepreneurship
education research. We thereby need to distinguish between random selection of
participants from the population and random assignment of participants over exper-
imental conditions.

It is not uncommon to see otherwise rigorously conducted experiments in which the
initial selection of participants (sampling) was not random. Consider, for example, the
very long history of basic psychological (and other) studies conducted with student
samples that were randomly assigned to experimental conditions but not randomly
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selected from the population as a whole. Despite this fact, thousands of such studies
were published in highly reputable journals. This may limit to some degree the external
validity of the findings, and in particular, the ability to generalize the findings to the
population as a whole (Highhouse, 2009). One might argue, however, that over time
and repeated replication of the findings, a field’s confidence in the external validity and
generalizability of the findings grows. Nonetheless, it is a shortcoming of a vast number
of published experimental studies.

However, the constraint of randomly assigning participants to experimental
conditions is arguably a “blackletter” requirement of true experiments. This is
because a lack of random assignment means that the experimenter cannot be sure
that the experimental groups (treatment group(s) v. control group) are initially
equivalent. Random assignment “ensures that alternative causes are not confounded
with a unit’s treatment condition” and “it reduces the plausibility of threats to
validity by distributing them randomly over conditions” (Shadish et al., 2002,
p. 248). A lack of random assignment leads to a lack of surety of group equivalence,
and therefore the researcher cannot conclude that the independent variable, and the
independent variable alone is responsible for the differences observed between
treatment and control groups. Thus, another criterion for a study to be considered an
experiment is not met. The researcher cannot make a clear causal statement. The
non-equivalence of groups essentially introduces another variable into the
experiment – namely, that there are known, but unknown,2 differences between
treatment and control groups. This introduces a “confound” into the experiment and
greatly impairs the internal validity of the study. This is because the confound
makes it impossible for the experimenter to isolate the effects of the independent
variable from those of the confound. Confounds are essentially alternative possible
explanations of the research findings.

The foundational concept of random assignment to conditions was developed byR. A.
Fisher (1925, 1935). In the context of research in agriculture, he defined random as-
signment as “using means which shall ensure that each variety has an equal chance of
being tested on any particular plot of ground” (Fisher, 1935, p. 56). Ever since Fisher’s
early work, random assignment to conditions has been regarded as the best-practice of
experimental design and causal inference (Shadish et al., 2002). Alternatives to random
assignment, such as matching, have been suggested as another approach to equate
experimental conditions (Shadish et al., 2008). However, although matching can ensure
equivalence on the measured variables, random assignment balances conditions on
known variables, whether measured or not, and unknown variables (Shadish et al., 2002).

Although random assignment balances conditions on all variables, it is not flawless
(Goldberg, 2019). Randomization remains a chance-based process, meaning that due to
chance, conditions could still be different on a specific variable. This has led some fields
(e.g., economics and medicine), sometimes to conduct balance tests to test for potential
differences between the groups. When randomization has been mismanaged, balance
tests can be important to determine whether the data can be regarded as experimental
or observational (Mutz et al., 2018). Although balance tests have become
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commonplace in several fields, they have also been extensively criticized (e.g.,
Altman, 1985; Assmann et al., 2000; Roberts & Torgerson, 1999; Sedgwick, 2014;
Senn, 1994). Specific criticisms of balance tests include that they are conceptually
problematic (Altman, 1985), that statistical significance of group differences is not as
important as the correlation with the dependent variable (Altman, 1985), that re-
searchers may use these tests improperly (Bruhn &McKenzie, 2009), and that their use
“…can destroy the basis on which scientific conclusions are formed, and can lead to
erroneous and even fraudulent conclusions” (Mutz et al., 2018, p. 32).

Although random selection of the research sample limits generalizability, it does not
affect internal validity of the experiment. Therefore, with random assignment of re-
spondents to experimental conditions, the researcher can unambiguously conclude that
the effect of the independent variable on the differences observed in the dependent
variable is a true, reliable difference. The experimenter is limited, however, in con-
cluding that any such effect might be limited to the non-random sample selected for the
study. However, the confounding effect of a non-random assignment of respondents to
treatment v. control conditions affects internal validity. Therefore, such a study fails in a
fundamental requirement of an experiment, which is to unambiguously conclude that
the manipulation of the independent variable caused the differences observed between
the treatment and control groups on the dependent variable.

Experiments have been labeled “the ‘gold standard’ against which all other de-
signs are judged” (Trochim, 2001, p. 191) because in “true” experiments all possible
influencing factors are controlled and can be kept constant by the researcher (Cook,
2018). Despite the value of experiments in applied settings, such as education
(Whitehurst, 2012), researchers cannot always control all possible factors that may
influence the study for a variety3 of reasons (Cook, 2002; Cook & Campbell, 1979;
Schanzenbach, 2012). In the context of entrepreneurship education, researchers may
face ethical concerns when they would like to randomly assign students to different
classes, courses or educational programs. They also may not always be in full control
of the treatment, and therefore not be able to manipulate the variable(s) of interest. For
example, program accreditations may enforce specific boundaries, courses may have
strict learning goals, and students may expect a certain workload, such constraints
may limit experimentalists’ ability to manipulate conditions. In such circumstances,
researchers need to make trade-offs (Grégoire et al., 2019). Therefore, in the fol-
lowing section, we extend our focus to experimental designs in situations when
researchers (1) cannot assign participants randomly to conditions; and/or (2) cannot
control the manipulation of the independent variables. In such situations, researchers
may use quasi-experimental designs.

Quasi-Experiments

As defined by the APA, a quasi-experiment is “an experimental design in which
assignment of participants to an experimental group or to a control group cannot be
made at random for either practical or ethical reasons; this is usually the case in field
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research. Assignment of participants to conditions is usually based on self-selection
(e.g., employees who have chosen to work at a particular plant) or selection by an
administrator (e.g., children are assigned to particular classrooms by a superintendent
of schools)” (American Psychological Association, n.d.-e). The term “quasi-
experiment” is used to refer to a research design that often resembles an experi-
ment in most respects except that assignment of participants to treatment v. control
groups is not random. Thus, quasi-experiments are subject to the internal validity
concerns expressed earlier. A commonly used method to address the issue of group
non-equivalence is to measure one or more variables that the researcher deems to be
theoretically important as potential determinants of the effect of the treatment on the
dependent variable and then to “match” treatment and control groups on those variables
(Kim & Steiner, 2016). However, because of the confounding discussed earlier, al-
ternative explanations rooted in group non-equivalence are still present. As noted by
Shadish et al. (2002, p. 14), “In quasi-experiments, the researcher has to enumerate
alternative explanations one by one, decide which are plausible, and then use logic,
design, and measurement to assess whether each one is operating in a way that might
explain any observed effect.”

In the following sub-sections, we discuss two commonly used quasi-experimental
designs, namely the one-group pretest-posttest design and the pretest-posttest control-
group design.

One-Group Pretest-Posttest Design. Pretest-posttest designs without a control group (one-
group pretest-posttest designs) are sometimes used (and published), however, as noted
by Campbell and Stanley (1966, p. 7) these are “pre-experimental” (i.e., not true
experimental designs). As they note, the primary reasons are that the experimentalist
cannot eliminate several alternative explanations that any difference between the pretest
and posttest were caused by the mere repetition of the measurement (testing), or
extraneous events (history) or changes in the study participants (maturation) that
occurred during the time that elapsed between the pretest and posttest measures.

Pretest-Posttest Control-Group Design. A pretest-posttest control-group design addresses
the alternative plausible explanations enumerated above because the control group is
subject to the effects of the confounded variables (testing, history and maturation) and
thus differences between the groups on the posttest measure can more confidently be
attributed to the independent variable. Ideally, the pretest-posttest control-group design
is used with random assignment of participants to conditions. In a quasi-experimental
design, however, the pretest-posttest design is in its best form when used to achieve a
matching between groups. Since the dependent variable is measured before treatment, it
can be used to match treatment and control groups on that variable as closely as can be
achieved prior to treatment. Although this is not as desirable as random assignment, it
may be the best that can be done given the constraints of the field setting.
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Other Choices Regarding Experimental Designs

So far, we have distinguished between experimental and quasi-experimental designs by
looking at whether research participants have been assigned to experimental conditions
at random or not. We also briefly discussed the possibility of a pretest, which is the
measurement of the dependent variable before the experimental treatment. However,
experimental designs can differ in other aspects than how participants have been
assigned to conditions and whether a pretest is included. Below, we will discuss field
and natural experiments, which are experiments that take place outside of a laboratory
setting, and we discuss factorial designs, which are experiments that include more
than one manipulated variable and where each manipulated variable has at least two
discrete values.

Field and Natural Experiments. Experimentalists in the social sciences, as those in
the natural sciences, also sometimes conduct experiments in “laboratory” settings. A
key characteristic of a laboratory setting is the level of control that the experimenter has
over extraneous environmental factors that might influence the results. However, in
many instances, researchers desire to study phenomena that cannot readily be brought
into or effectively be simulated in “laboratory” settings and therefore study the
phenomena in their natural or field settings. In such cases, the researcher essentially
trades off some measure of control for the greater ecological validity of a field setting.
Because the phenomenon is being studied in the field, the researcher is more confident
that the findings generalize to other, similar, field settings.

The American Psychological Association distinguishes between field and natural
experiments although these are not mutually exclusive and are somewhat overlapping
types of experiments (or quasi-experiments). The APA defines a field experiment as “a
study that is conducted outside the laboratory in a ‘real-world’ setting. Participants are
exposed to one of two or more levels of an independent variable and observed for their
reactions; they are likely to be unaware of the research. Such research often is con-
ducted without random selection or random assignment of participants to conditions
and without deliberate experimental manipulation of the independent variable by the
researcher” (American Psychological Association, n.d.-c). Because there is often a lack
of random assignment, field experiments are a type of quasi-experiment. In a field
experiment, the independent variable may be manipulated by the experimentalist al-
though this is not a requirement (Shadish, 2002).

Some manipulations are completely outside of the control of the researcher. A recent
example would be the outbreak of the COVID-19 pandemic. This pandemic caused
many educational institutions to move away from in-class teaching to online teaching.
The pandemic itself and most of its effects were not under the control of researchers.
Researchers could simply observe and compare the conditions before and after the
pandemic. Such situations are called natural experiments. The APA defines natural
experiment as “the study of a naturally occurring situation as it unfolds in the real
world. The researcher does not exert any influence over the situation but rather simply
observes individuals and circumstances, comparing the current condition to some other
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condition” (American Psychological Association, n.d.-d). As with field experiments,
however, natural experiments occur in the “real world” and not in the laboratory.

Although “true” experiments may be the ne plus ultra of rigorous research methods,
the field of entrepreneurship education research is fundamentally aimed at under-
standing what happens in the context of an educational program and this alone may
place an important constraint on researchers. However, as in many disciplines that
focus on understanding human behavior, we argue that a multi-method approach is
often the best strategy, particularly when research moves between the ideal control
available to the experimentalist in an in situ (laboratory) setting and the in vivo (field)
setting that we seek to understand.

Factorial Experiments. So far, we have only discussed experiments with one
independent variable that can take the value of the experimental condition or the control
group. However, sometimes researchers are interested in studying the effects of more
than one variable, and when that is the case, the joint effect of multiple variables may be
of particular interest. In such cases, researchers may opt for a factorial design. The APA
Dictionary of Psychology defines a factorial design as “an experimental study in which
two or more categorical variables are simultaneously manipulated or observed in order
to study their joint influence (interaction effect) and separate influences (main effects)
on a separate dependent variable” (American Psychological Association, n.d.-b). The
main advantages of factorial designs are that they enable researchers to study the
interaction effects and that they are more efficient than one-factor-at-a-time (OFAT)
experiments (Oehlert, 2010).

In its most simple version (i.e., the two-by-two factorial design), the factorial design
includes two variables that each have two levels. In such a design, the experiment has
four treatment conditions. If all conditions are part of the experiment, it is called a full
factorial design or a fully crossed design; if not all levels of all variables are included in
the design, it is called a fractional factorial design. More complicated factorial designs
can include more independent variables with more levels of each variable. For example,
a four-by-three-by-two factorial design is a design that includes three independent
variables: one with four levels, one with three levels, and one with two levels. More
complicated factorials designs can provide more fine-grained insights into the effects of
different values of the independent variables and their differing interaction effects. At
the same time, they become more complicated to implement. For example, the
aforementioned four-by-three-by-two factorial design contains 4 × 3 × 2 = 24 treatment
conditions, and each condition would need to have sufficient participants to detect
statistically significant differences between the conditions.

In this section, we have provided a basic overview of the terminology used in the
experimental method and of the basic experimental designs. However, this overview is
in no way exhaustive. We refer readers interested in further discussions of the above-
mentioned topics, or other types of experimental designs, such as within-subjects
designs, a design with each participant as their own treatment and control group (Hsu
et al., 2017; Shadish et al., 2002), or regression discontinuity designs (Shadish et al.,
2002; Thistlethwaite & Campbell, 1960), to Shadish et al.’s (2002) “Experimental and
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quasi-experimental designs for generalized causal inference.” In the next section, we
will provide a brief overview of the development of the experimental method in the
social sciences in general and in education sciences specifically to show that the
experimental method has a long history in the educational sciences.

A Brief Historical Overview of the Use and Development of
Experimental Designs in the Social Sciences

In the beginning of the 20th century, social scientists were bringing experimental
methods from the natural sciences into the social sciences. “Experimentation in the
biological sciences is obviously more difficult than in the non-biological ones, simply
because of the difficulty of controlling living things. Psychology, which is a branch of
biology since it endeavours to bring within experimental control the behaviour of
human beings, is the most difficult of all the sciences.” (Sandiford, 1928, p. viii). For
example, apples, balls and rocks do not notice when they are being put into an ex-
periment time and time again, whereas human subjects get tired after long or repeated
testing. Social scientists quickly learned that the experimental designs used in the
natural sciences often provided inadequate controls and were not sensitive to the
reactivity of research participants.4 Therefore, new methods were developed to deal
with extraneous and biasing influences such as subject-differences between conditions
(Armitage, 2003; Fisher, 1926), respondent fatigue (Thorndike, 1899; 1900), and
experimenter expectations (Rivers & Webber, 1907), among others. Researchers from
agriculture, psychology and educational sciences developed methods, such as control
groups (Coover & Angell, 1907; Dehue, 2000; Solomon, 1949), blinding researchers
(Rivers & Webber, 1907), and randomization over conditions (Fisher, 1925; 1935) to
deal with such potential confounds and biases. Over time, more theoretical and em-
pirical experience was gained in different settings and topics, which led to the
identification of additional sources of bias. These newly identified biases, in turn, led to
the development of more methods to eliminate the biasing conditions (e.g., Dehue,
2000). The goal has always been to eliminate alternative (and spurious) explanations
for the findings and to, therefore, identify true causal relationships between the in-
dependent (manipulated) variables and the dependent (measured) variables of interest.
Awave of enthusiasm for experimentation dominated the field of educational sciences
(e.g., Sandiford, 1928), and perhaps reached its apex in the 1920s and 1930s (Campbell
& Stanley, 1966; Shadish et al., 2002).

This wave of enthusiasm was followed by a wave of disillusionment, apathy and
rejection of experiments beginning around 1935 (Good & Scates, 1954). There were
several reasons for this. First, the expected rate and degree of progress that was
supposed to be made with experimental designs was overly optimistic and the en-
thusiasm regarding the experiments was accompanied by an unjustified denigration of
non-experimental studies (Campbell & Stanley, 1963). Initially, advocates of exper-
imental designs argued that progress had been slow due to the lack of use and adequate
application of the scientific method. And, traditional educational practices were deemed
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to be incompetent just because their effectiveness was not supported by the results of
experiments (Campbell & Stanley, 1963).

Second, on an individual level, personal avoidance conditioning could explain the
disillusionment (Campbell & Stanley, 1963). Non-confirmation of valued theories and
their hypotheses is painful to researchers. Researchers are left with either rejecting their
treasured theories or rejecting the method used to gather the data. This appears to have
resulted in a general avoidance or rejection of the experimental method instead of the
rejection of a theory not supported by the data. New psychological perspectives that are
not amenable to experimental investigation, such as Gestalt psychology and psy-
choanalysis, became more popular theories (Campbell & Stanley, 1963). Conversions
of researchers trained in the experimental tradition to these perspectives occurred
frequently (Campbell & Stanley, 1963).

After this wave of pessimism, a wave of renewed enthusiasm followed. After the
Second World War, fields such as psychology and education sciences blossomed.
Reviewing the lessons learned from the initial wave of enthusiasm, leading experi-
mentalists Campbell and Stanley (1963, 1966) argued that the choice for experi-
mentation should be made “not as a panacea, but rather as the only available route to
cumulative progress” (1966, p. 3). Experimentalists should expect disappointment and
lack of results, but make cumulative progress through persistence. More specifically,
Campbell and Stanley argue that “multiple experimentation is more typical of science
than once-and-for-all definitive experiments” (Campbell & Stanley, 1963). Experi-
ments should be replicated and cross-validated at different times and under different
conditions. They warn that we should not expect that “… crucial experiments which pit
opposing theories will be likely to have clear-cut outcomes” (Campbell & Stanley,
1963). Instead, they call for multiple experiments that are less complex in nature,
arguing that over time, such systematic, incremental and partial replication of simple
experimental designs will improve reliability and confidence in findings.

Lastly, the statistical procedures to analyze experiments had improved significantly.
Researchers in the 1920s and 1930s were only able to conduct univariate, one-variable-
at-a-time, research. Advancements in statistics and mathematics and the introduction of
the computer led to statistical tools that helped experimentalists to analyze models with
two or more experimental variables and their interactions (Raudenbush & Schwartz,
2020). Moreover, besides analyzing two independent variables, researchers also gained
the ability to analyze models with more than one dependent variable, and then to
analyze models with both more than one independent and more than one dependent
variable. This enabled experimentalists to ask more interesting research questions and
find more nuance in their results (Cook & Shadish, 1994).

In these and following decades, many interesting field experiments have been
conducted, but these experiments were often time consuming and expensive. And
unfortunately, they were neither as definitive nor as useful as were hoped for. There
were, for example, problems to recruit enough participants, some participants did not
accept random assignment, random assignment was poorly implemented and when the
researchers finally were able to complete the experiments and report on them, they
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provided an answer to an old question in which (policy-shaping) stakeholders were not
always interested anymore (Shadish & Cook, 2009). Another wave of pessimism
followed when researchers and practitioners raised important questions about whether
field experiments were viable and valuable to both science and policy (e.g., Cronbach,
1982; Cronbach et al., 1980). Different methods such as nonexperimental econometric
methods, qualitative and anthropological case studies therefore became popular in the
1970s and 1980s, and researchers started to ask research questions that were non-causal
in nature. Although several fields, such as medicine and public health remained in-
terested in the use of field experiments, “[e]ntire fields, particularly education but also
some parts of economics and sociology, largely rejected experimentation in favor of
these and other alternatives” (Shadish & Cook, 2009, p. 609). Despite efforts to
improve the quality of educational intervention research (e.g., Levin, 1994; Pressley &
Harris, 1994) and critical analyses of the reasons that educational researchers have used
for not using experimental designs (e.g., Cook, 2002), the field of educational sciences
has seen a decrease in articles reporting on randomized experiments (Hsieh et al., 2005).

Over the last few decades, however, there is again a renewed interest in the ex-
perimental method. Evidence-based practice became important in policy and en-
couraged policymakers to adopt interventions that were demonstrated to have empirical
effectiveness. “In fields where ideology and recent practice had rejected experimen-
tation, most notably education, the turn of the 21st century saw federal mandates for the
use both of experiments and of interventions with experimental support, and funding
priorities underwent a large shift to back this mandate” (Shadish & Cook, 2009, p. 610).
Renewed interest also came from economists and statisticians who found that their
econometric models could not reproduce experimental results.

In summary, a century of research using experimental designs in the social sciences
in general, and in the educational sciences specifically, has led to the development of
many important tools that have become standard procedures and guidance to help
researchers design rigorous experiments. Moreover, it has led to the possibility to
analyze more complex experimental designs, and therefore to test more ambitious
research questions. Although entrepreneurship has been taught for centuries
(Wadhwani & Viebig, 2021) and modern entrepreneurship education started with the
first entrepreneurship course having been taught at Harvard Business School in 1947
(Katz, 2003), systematic research on entrepreneurship only began to be conducted in
1970s and 1980s (Landström & Benner, 2010). It is around that time that research on
entrepreneurship education started to emerge (Béchard & Grégoire, 2005) beginning
with the pioneering work by Vesper (1974, 1982). Hence, the field emerged during a
time when experimental research in education was out of fashion. However, recently,
the fields of entrepreneurship (e.g., Acs et al., 2010; Williams et al., 2019) and en-
trepreneurship education (e.g., Longva & Foss, 2018) have developed an interest in
using experimental designs. It is against this background that we review the empirical
literature in entrepreneurship education that used experimental designs.
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Method

We conducted a systematic literature review to develop an overview of the use of
experimental designs in entrepreneurship education over the past 30 years. Figure 1
shows a graphical overview of the steps taken.

In searching the literature, we used the Web of Science database and the following
search string:

(Experiment* OR quasi* OR random* OR manipulat* OR treatment* OR causal*) AND
(Entrepreneur*) AND (educa* OR train* OR teach* OR learn* OR course* OR
pedagog*)

This resulted in an initial dataset of 1599 articles published from 1991 through 2021.
We first scanned all titles and abstracts to see whether certain papers could be excluded
because the paper either clearly did not use an experimental design, or clearly was not
about entrepreneurship education. If we were unable to determine whether or not an
article met these criteria based on the title and abstract alone, we kept the articles in the
dataset for further analysis. This left us with 244 articles for which the research was
clearly on a topic relevant to entrepreneurship education and where it seemed that the
authors had perhaps conducted an experiment, but where that was not clear. For these
articles, we reviewed the full-text to determine if an experiment had been conducted
and, if so, what type of experiment.

We then read and categorized these 244 articles using the following criteria. An
article was included in our final detailed analysis if it reported on a study using an
(quasi-) experimental5 design and the topic of the study was related to entre-
preneurship education. We excluded 33 articles because they were written in a
language than English (Croatian, Korean, Polish, Russian, or Spanish) despite the
fact that the titles and abstracts were in English. We also excluded one article that
we were unable to obtain. Lastly, we removed 28 articles wherein the actual focus
of the research was not related to entrepreneurship education research although the
term “entrepreneurship education” was used in the articles. Of the 182 remaining
articles, 86 articles used a non-experimental design,6 and were therefore removed
from the dataset. Our final dataset contained 96 studies where the research topic
focused on entrepreneurship education and that used an experimental design:
34 articles used a randomized experimental design, 62 used a quasi-experimental
design.

Table 1 provides an overview of the studies included in the literature review
using a quasi-experimental design, and Table 2 an overview of randomized ex-
perimental designs. In our analysis, we coded these 96 articles using the following
criteria: number of studies reported in the article, random assignment of subjects to
experimental conditions, use of a pre-test, a control group, the type of experimental
design, which independent variable(s) were manipulated and measured, the
number of conditions, mediating variables, moderating variables, and the
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Figure 1. Graphical overview of the steps taken in the systematic literature review.
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Table 1. Overview of Entrepreneurship Education Studies Using a Quasi-Experimental Design.

Authors Year Journal Title

Adeyanju et al. 2021 Sustainability Youth agricultural
entrepreneurship: Assessing the
impact of agricultural training
programmes on performance

Tupe 2021 Journal of Education A study of the effectiveness of
blended learning program for
enhancing entrepreneurial skills
among women in Maharashtra

Bolzani and Luppi 2021 Education + Training Assessing entrepreneurial
competences: Insights from a
business model challenge

Solarte et al. 2021 Interactive Technology and
Smart Education

Changing perceptions about
entrepreneurship and industry-
related aspects and fostering
innovation skills using a video
game

Kremer and Jouison 2021 Journal of Enterprising
Culture

Definition and testing of a skills
framework to evaluate the effect
of a pedagogical program in
entrepreneurship

Outwater et al. 2021 Pilot and Feasibility Studies Entrepreneurship, beekeeping, and
health training to decrease
community violence in Dar es
salaam, Tanzania: A pilot study
for an intervention trial

Cohen et al. 2021 Small Business Economics Identifying innovative opportunities
in the entrepreneurship
classroom: A new approach and
empirical test

Wangi et al. 2021 International Journal of
Innovation and Learning

Integrating gamification in a
blended learning
entrepreneurship course:
Discussing student learning and
achievement motivation

Ruiz-Rosa et al. 2021 Culture and Education Project-based learning as a tool to
foster entrepreneurial
competences (El aprendizaje
basado en proyectos como
herramienta para potenciar la
competencia emprendedora)

(continued)

Englis and Frederiks 107



Table 1. (continued)

Authors Year Journal Title

Pratomo et al. 2021 International Journal of
Instruction

The effectiveness of design thinking
in improving student creativity
skills and entrepreneurial
alertness

Draksler and sirec 2021 Journal of Competitiveness The study of entrepreneurial
intentions and entrepreneurial
competencies of business versus
non-business students

Otache et al. 2021 Education + Training The effects of entrepreneurship
education on students’
entrepreneurial intentions a
longitudinal approach

Assenova 2020 Organization Science Early-stage venture incubation and
mentoring promote learning,
scaling, and profitability among
disadvantaged entrepreneurs

Rosendahl Huber
et al.

2020 Journal of Economic Behavior
& Organization

Diverse cognitive skills and team
performance: A field experiment
based on an entrepreneurship
education program

Kim et al. 2020 SAGE Open The effect of youth
entrepreneurship education
programs: Two large-scale
experimental studies

Longva et al. 2020 Education + Training Entrepreneurship education as an
arena for career reflection: The
shift of students’ career
preferences after a business
planning course

Beeri et al. 2020 Sustainability The impact of training on Druze
entrepreneurs’ attitudes
towards and intended behaviors
regarding local sustainability
governance: A field experiment
at the Mount carmel biosphere
reserve

Hahn et al. 2020 Small Business Economics The impact of entrepreneurship
education on university students’
entrepreneurial skills: A family
embeddedness perspective

(continued)
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Table 1. (continued)

Authors Year Journal Title

Rodriguez and
Lieber

2020 Journal of Experiential
Education

Relationship between
entrepreneurship education,
entrepreneurial mindset, and
career readiness in secondary
students

Cera et al. 2020 Journal of Competitiveness The impact of entrepreneurship
education on entrepreneurial
intention. A quasi-experimental
research design

Boldureanu et al. 2020 Sustainability Entrepreneurship education
through successful
entrepreneurial models in higher
education institutions

Quach et al. 2020 Journal of Business &
Industrial Marketing

A model of entrepreneurship
education in franchising -
application of outside-in
marketing with a behavioural
focus

Cadenas et al. 2020 Journal in Vocational Behavior A programmatic intervention to
promote entrepreneurial self-
efficacy, critical behavior, and
technology readiness among
underrepresented college
students

Qin et al. 2020 Frontiers in Psychology The application of flipped
classroom combined with locus
of control analysis in lean
entrepreneurship education for
college students

Elert et al. 2020 International Review of
Entrepreneurship

When less is more: Why limited
entrepreneurship education may
result in better entrepreneurial
outcomes

Fretschner and
Lampe

2019 Journal of Small Business
Management

Detecting hidden sorting and
alignment effects of
entrepreneurship education

Gonzalez-Lopez
et al.

2019 Academy of Management
Learning & Education

Clearing the hurdles in the
entrepreneurial race: The role of
resilience in entrepreneurship
education

(continued)
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Table 1. (continued)

Authors Year Journal Title

Carroll et al. 2019 Journal of the Medical Library
Association

Using information literacy to teach
medical entrepreneurship and
health care economics

Barrios et al. 2019 Education + Training Training effects on subsistence
entrepreneurs’ hope and goal
attainment

Dickel et al. 2019 International Journal of
Entrepreneurial Venturing

How does context influence
entrepreneurship education
outcomes? Empirical evidence
from Bangladesh and Germany

van Ewijk and
Belghiti-Mahut

2019 International Journal of
Gender and
Entrepreneurship

Context, gender and
entrepreneurial intentions how
entrepreneurship education
changes the equation

Pettersen et al. 2019 Education + Training Developing engineering students’
willingness and ability to perform
creative tasks

Woodcock et al. 2019 International Journal of
Engineering Education

Examining project based
entrepreneurship and
engineering design course
professional skills outcomes

Hunt et al. 2019 Gender in Management The potential of online coaching to
develop female entrepreneurial
self-efficacy

Jahani et al. 2018 Journal of Clinical and
Diagnostic Research

The effect of entrepreneurship
education on self-efficacy beliefs
and entrepreneurial intention of
nurses

Mulyadi et al. 2018 Pertanika Journal of Social
Science and Humanities

Apprenticeship model in
entrepreneurship learning at
university

Wu et al. 2018 Sustainability Entrepreneurship education: An
experimental study with
information and communication
technology

Efobi and Orkoh 2018 Journal of Entrepreneurship in
Emerging Economies

Analysis of the impacts of
entrepreneurship training on
growth performance of firms:
Quasi-experimental evidence
from Nigeria

(continued)
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Table 1. (continued)

Authors Year Journal Title

Costa et al. 2018 Journal of Small Business
Management

Recognizing opportunities across
campus: The effects of cognitive
training and entrepreneurial
passion on the business
opportunity prototype

Ismail et al. 2018 Education + Training Entrepreneurship education
pedagogy: Teacher-student-
centred paradox

Yaseen et al. 2018 Journal of Agribusiness in
Developing and Emerging
Economies

Entrepreneurial behaviour
formation among farmers:
Evidence from the Pakistani dairy
industry

Shealy and McCaslan 2018 American Journal of
Pharmaceutical Education

Incorporating an entrepreneurial
certificate into the pharmacy
curriculum

Vivakaran and
Maraimalai

2017 Gender and Education Feminist pedagogy and social
media: A study on their
integration and effectiveness in
training budding women
entrepreneurs

Pedrini et al. 2017 Journal of Enterprising
Communities: People and
Places in the Global
Economy

Do entrepreneurial education
programs impact the
antecedents of entrepreneurial
intention? An analysis of an
entrepreneurship MBA in Ghana

Krause et al. 2016 Journal of Development
Effectiveness

Fuelling financial literacy:
Estimating the impact of youth
entrepreneurship training in
Tanzania

Karimi et al. 2016 Innovations in Education and
Teaching International

Fostering students’ competence in
identifying business
opportunities in
entrepreneurship education

Dyer et al. 2016 Journal of Developmental
Entrepreneurship

Can the poor be trained to be
entrepreneurs? The case of the
academy for creating enterprise
in Mexico

Goyanes and serra 2016 Profesional de la Informacion Joupreneur: An original
methodology for raising
entrepreneurial intentions
among journalism students

(continued)
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Table 1. (continued)

Authors Year Journal Title

Garcı́a-Rodrı́guez
et al.

2016 Culture and Education Promoting entrepreneurship
education among university
students: Design and evaluation
of an intervention programme

Loi and di Guardo 2015 Journal of Developmental
Entrepreneurship

A start-up generation approach for
teaching entrepreneurship: An
overview of affective learning
results

Chen et al. 2015 International
Entrepreneurship and
Management Journal

Can the entrepreneurship course
improve the entrepreneurial
intentions of students?

Rauch and Hulsink 2015 Academy of Management
Learning & Education

Putting entrepreneurship
education where the intention to
act lies: An investigation into the
impact of entrepreneurship
education on entrepreneurial
behavior

Barber 2015 Journal of International
Entrepreneurship

An experimental analysis of risk and
entrepreneurial attitudes of
university students in the USA
and Brazil

Volery et al. 2013 Journal of Small Business
Management

The impact of entrepreneurship
education on human capital at
upper-secondary level

Sanchéz 2013 Journal of Small Business
Management

The impact of an entrepreneurship
education program on
entrepreneurial competencies
and intention

Kirby and Ibrahim 2011 International
Entrepreneurship and
Management Journal

Entrepreneurship education and
the creation of an enterprise
culture: Provisional results from
an experiment in Egypt

Sanchéz 2011 International
Entrepreneurship and
Management Journal

University training for
entrepreneurial competencies:
Its impact on intention of
venture creation

Oosterbeek et al. 2010 European Economic Review The impact of entrepreneurship
education on entrepreneurship
skills and motivation

Athayde 2009 Entrepreneurship Theory and
Practice

Measuring enterprise potential in
young people

(continued)
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dependent variable(s) used in the study, control variables, direction of causal
relationship, and theories studied. An overview of the full dataset can be found at
https://doi.org/10.17605/OSF.IO/346KS.

Results

General Findings

Several interesting findings emerged from our analysis of the articles generated by the
search. First, it is notable that only 96 articles out of an initial dataset of 1599 articles
(6.0%) met the criteria set forth above and could, therefore, be included in the analysis.
The remaining articles, although using language suggesting that experiments pertaining
to entrepreneurship education had been conducted turned out not to be either. In part,
this is understandable since any article mentioning “entrepreneurship education” and
“experiment” would surface in the search. In many cases, this was a simple co-
occurrence of the words experiment and entrepreneurship education. This is under-
standable. However, some articles that purported to involve an experiment were in fact
not experiments at all.

Of course, we designed our search terms to be as inclusive as possible. We wanted to
capture every possible experimental study. At the same time, this meant the search
would include many non-experimental studies. There are several reasons for this. For
example, we included “random*” as a search term to capture articles that used
‘randomized assignment to conditions’ to ensure equivalence of experimental groups
(thereby increasing internal validity), however, the results also included (non-
experimental) studies that used ‘random sampling’ to increase external validity by
ensuring the sample was representative of the population of interest. Many articles
contained the term “experiment” or “experimenting,” but used these terms in the sense
of a “trial” or a “tryout” instead of referring to the research design itself, and were
therefore excluded. We also found studies using the term ‘pretest-posttest design’ to

Table 1. (continued)

Authors Year Journal Title

Dabbagh and
Menasce

2006 Journal of Engineering
Education

Student perceptions of engineering
entrepreneurship: An
exploratory study

DeTienne and
Chandler

2004 Academy of Management
Learning & Education

Opportunity identification and its
role in the entrepreneurial
classroom: A pedagogical
approach and empirical test

Peterman and
Kennedy

2003 Entrepreneurship Theory and
Practice

Enterprise education: Influencing
students’ perceptions of
entrepreneurship

Englis and Frederiks 113

https://doi.org/10.17605/OSF.IO/346KS


Table 2. Overview of Entrepreneurship Education Studies Using a True Experimental Design
(Randomized Group Assignments).

Authors Year Journal Title

Bilal and Fatima In press European Journal of
Work and
Organizational
Psychology

Deliberate practice and individual
entrepreneurial orientation
training retention: A multi-wave
field experiment

McKenzie and
Puerto

2021 American Economic
Journal: Applied
Economics

Growing markets through
business training for female
entrepreneurs: A market-level
randomized experiment in
Kenya

Blimpo and Pugatch 2021 Journal of Development
Economics

Entrepreneurship education and
teacher training in Rwanda

Camacho et al. 2021 Studies in Higher
Education

Research-based learning in a
transversal entrepreneurship
and innovation undergraduate
course

Bachmann et al. 2021 Review of Managerial
Science

Improving entrepreneurial self-
efficacy and the attitude
towards starting a business
venture

Michaelides 2021 Journal of Small Business
Management

Nascent entrepreneurship and
race: Evidence from the GATE
experiment

Bischoff et al. 2020 Strategic
Entrepreneurship
Journal

When capital does not matter:
How entrepreneurship training
buffers the negative effect of
capital constraints on business
creation

Mukesh et al. 2020 Studies in Higher
Education

Action-embedded pedagogy in
entrepreneurship education:
An experimental enquiry

Alzua et al. 2020 Review of Development
Economics

Beyond technical skills training:
The impact of credit counseling
on the entrepreneurial behavior
of Ugandan youth

Bjorvatn et al. 2020 Management Science Teaching through television:
Experimental evidence on
entrepreneurship education in
Tanzania

(continued)
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Table 2. (continued)

Authors Year Journal Title

Chong and Velez 2020 Journal of Development
Effectiveness

Business training for women
entrepreneurs in the Kyrgyz
Republic: Evidence from a
randomised controlled trial

Alaref et al. 2020 Labour Economics The medium-term impact of
entrepreneurship education on
labor market outcomes:
Experimental evidence from
university graduates in Tunisia

Grivokostopoulou
et al.

2019 Sustainability Examining the impact of a gamified
entrepreneurship education
framework in higher education

Huis et al. 2019 World Development Impacts of the gender and
entrepreneurship together
ahead (get ahead) training on
empowerment of female
microfinance borrowers in
northern vietnam

Liu et al. 2019 Frontiers in Psychology Which role model is more
effective in entrepreneurship
education? An investigation of
storytelling on individual’s
entrepreneurial intention

Nagel et al. 2019 Journal of Business
Venturing

The effect of a tax training
program on tax compliance and
business outcomes of starting
entrepreneurs: Evidence from a
field experiment

Mensmann and
Frese

2019 Journal of Organizational
Behavior

Who stays proactive after
entrepreneurship training?
Need for cognition, personal
initiative maintenance, and well-
being

Clingingsmith and
Shane

2018 Management Science Training aspiring entrepreneurs to
pitch experienced investors:
Evidence from a field
experiment in the United States

Lafortune et al. 2018 American Economic
Journal: Applied
Economics

Role models or individual
consulting: The impact of
personalizing micro-
entrepreneurship training

(continued)
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Table 2. (continued)

Authors Year Journal Title

Fiala 2018 World Development Returns to microcredit, cash
grants and training for male and
female microentrepreneurs in
Uganda

Martinez et al. 2018 American Economic
Journal: Applied
Economics

The effects of micro-
entrepreneurship programs on
labor market performance:
Experimental evidence from
Chile

Gielnik et al. 2017 Journal of Business
Venturing

Boosting and sustaining passion: A
long-term perspective on the
effects of entrepreneurship
training

Tingey et al. 2016 American Indian and
Alaska Native Mental
Health Research

Entrepreneurship education: A
strength-based approach to
substance use and suicide
prevention for american indian
adolescents

Premand et al. 2016 World Development Entrepreneurship education and
entry into self-employment
among university graduates

Venugopal et al. 2015 Journal of Public Policy &
Marketing

Consumption constraints and
entrepreneurial intentions in
subsistence marketplaces

Fairlie et al. 2015 American Economic
Journal: Economic
Policy

Behind the GATE experiment:
Evidence on effects of and
rationales for subsidized
entrepreneurship training

Shankar et al. 2015 Journal of Health
Communication

Agency-based empowerment
training enhances sales capacity
of female energy entrepreneurs
in Kenya

Gielnik et al. 2015 Academy of Management
Learning & Education

Action and action-regulation in
entrepreneurship: Evaluating a
student training for promoting
entrepreneurship

Valdivia 2015 Journal of Development
Economics

Business training plus for female
entrepreneurship? Short and
medium-term experimental
evidence from Peru

(continued)
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refer to the fact that they first measured the independent variables and that they
measured the dependent variable at a later point in time, probably to reduce the threat of
common method variance. Moreover, we found that several researchers labeled their
studies as using an experimental or quasi-experimental design, but in fact no inde-
pendent variable was manipulated or even studied by the researchers, and all variables
included in the study were simply measured post hoc. These findings suggest that
researchers may not always be clear on the distinctions between experiments, quasi-
experiments and other related methods of ascribing causality.

Second, we plotted the number of studies using an experimental or quasi-
experimental design over time (see Figure 2). Although we included the 30-year
period 1991–2021 in our search, the first study we found on entrepreneurship education
that used an experimental or quasi-experimental design was published in 2003. This is a
remarkable finding in and of itself, given the long history of using experimental and
quasi-experimental designs in education research (Lindquist, 1953; Shadish et al.,
2002). Figure 2 shows that there has been a dramatic increase in the use of experimental
and quasi-experimental designs in entrepreneurship education research in the time
frame of our review, and particularly over the last 10-year period. This finding supports
the need for and timeliness of this review article. It also shows that in almost every year,
we found about twice as many quasi-experiments as randomized experimental designs.

Table 2. (continued)

Authors Year Journal Title

Rosendahl Huber
et al.

2014 European Economic
Review

The effect of early
entrepreneurship education:
Evidence from a field
experiment

Bruhn and Zia 2013 Journal of Development
Effectiveness

Stimulating managerial capital in
emerging markets: The impact
of business training for young
entrepreneurs

Fairlie and Holleran 2012 Journal of Economic
Psychology

Entrepreneurship training, risk
aversion and other personality
traits: Evidence from a random
experiment

Karlan and Valdivia 2011 Review of Economics and
Statistics

Teaching entrepreneurship:
Impact of business training on
microfinance clients and
institutions

Field et al. 2010 American Economic
Review

Do traditional institutions
constrain female
entrepreneurship? A field
experiment on business training
in India
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We also looked at the journals in which these studies have been published. En-
trepreneurship education studies that used some type of experimental design have been
published in 62 different journals. We find that these studies not only have been
published in (business) education related journals, such as Academy of Management
Learning & Education, Education + Training, and Studies in Higher Education, but
also in journals focused on entrepreneurship in general and not limited to education
such as Journal of Business Venturing, Entrepreneurship Theory and Practice, Small
Business Economics and Journal of Small Business Management. Table 3 shows a list
of all journals in which at least two of the studies in our dataset were published.

It was also interesting to determine if there are “research centers” or groups of
scholars who are persistently attempting to understand entrepreneurship education
outcomes through the use of experiments. To gain an understanding of this, and to
identify groups of researchers who are publishing experimental research on entre-
preneurship education, we looked at the authors of these studies. This was aimed at
understanding whether the group of researchers is diffused or if a relatively small group
was concentrating their research efforts on entrepreneurship education using experi-
ments. In total, 293 authors were involved in these 96 articles, resulting in an average of
3.05 authors per study. Thus, there is a large and diverse set of researchers who publish

Figure 2. Entrepreneurship education studies using an experimental or quasi-experimental
design published by year.
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research on entrepreneurship education using an experimental or quasi-experimental
design. We also looked at who published multiple articles in the dataset. Table 4 gives
an overview of authors who published at least two studies on entrepreneurship edu-
cation using an experimental design.

Analysis of Experimental Design Elements

Of these 96 articles included in our dataset, only three articles reported two experi-
mental studies in each article. The second experiment reported in these articles typically
was a conceptual extension of the first experiment. Typically, the authors included an
additional independent variable to create a factorial-design, or they included an ad-
ditional moderating and/or mediating variable as a help in explaining the results more
fine-grained. Follow-up experiments on boundary conditions or more fine-grained
understanding of the effects were missing in 93 (or 96.9%) of the studies. As the second

Table 3. Overview of Journals in Which at Least Two Entrepreneurship Education Studies
Using an Experimental or Quasi-Experimental Design Have Been Published.

Journal title
ABSa

Ranking JIFb Number of Articles

Education + Training 1 3.058 6
Journal of Small Business Management 3 6.881 5
Sustainability – 3.889 5
Academy of Management Learning & Education 4* 6.149 4
American Economic Journal: Applied
Economics

4 7.966 3

International Entrepreneurship & Management
Journal

1 6.150 3

Journal of Development Effectiveness – 1.067 3
World Development 3 6.678 3
Entrepreneurship Theory and Practice 4 9.993 2
European Economic Review 3 2.445 2
Frontiers in Psychology 1 4.232 2
Journal of Business Venturing 4 13.139 2
Journal of Competitiveness – 3.850 2
Journal of Development Economics 3 4.277 2
Journal of Developmental Entrepreneurship – – 2
Management Science 4* 6.172 2
Small Business Economics 3 7.096 2
Studies in Higher Education 3 4.017 2

aAcademic Journal Guide 2021 by the Chartered Association of Business Schools. In this ranking, journals are
grouped into five different quality levels from low to high: 1, 2, 3, 4, and 4*.
bJournal Impact Factor 2021 by Clarivate. In this ranking, journals with a higher JIF-score as considered to be
of higher quality.
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experiments in the articles included in our review closely resembled the first exper-
iments in design, and most studies in our review reported on a single experiment only
anyway, we will report the results at the level of the article and not the level of in-
dividual experiments included in these articles.

We found that 34 (or 35.4%) articles used a randomized experimental design, and 62
(or 64.6%) used a quasi-experimental design. Of the 34 articles that reported using a
randomized experimental design, we found that in 27 articles, the subjects were randomly
assigned to conditions using simple randomization; in six articles participants were
randomly assigned to conditions after stratifying7 the subjects on specific variables. In the
62 articles reporting the results of quasi-experiments, the researchers used a research
design in which respondents were not randomly assigned to experimental conditions.8 Of
these, 26 studies involved the self-selection of participants into experimental conditions.
Another 18 articles reported using single-group pretest-posttest or single-group longi-
tudinal designs with multiple measurements over time. Twelve articles reported group
assignment where some variables were used to “match” groups as a means of achieving
group equivalence in the absence of random assignment.9 Four articles reported on
assigning subjects to groups based on their score on a specific variable. One article
reported on the use of a natural experiment. For two quasi-experimental studies we were
unable to determine how subjects were non-randomly assigned to conditions.

Table 4. Overview of Authors Who Have Published at Least Two Entrepreneurship Education
Studies Using an Experimental or Quasi-Experimental Design.

Author Current Affiliation
Number of
Articles

Kim M. Bischoffa,b Fresenius University of Applied Science, Germany 3
Michael Fresea Leuphana University of Lüneberg, Germany and Asia

Business School, Malaysia
3

Michael M. Gielnika,b Leuphana University of Lüneberg, Germany 3
Laura Rosendahl
Huberc,d

Erasmus University Rotterdam, the Netherlands 3

Mirjam van Praagc,d Vrije Universiteit Amsterdam, the Netherlands 3
Stefanie Brodmanne The World Bank 2
Robert W. Fairlief University of California, Santa Cruz, United States 2
Francisco J. Garcı́a
Rodrı́guezg

University of La Laguna, Spain 2

Desiderio Gutiérrez
Tañog

University of La Laguna, Spain 2

Dean Karlanf Northwestern University, United States 2
Patrick Premande The World Bank 2
José C. Sánchez University of Salamanca, Spain 2
Randolph Sloofc University of Amsterdam, the Netherlands 2

Note. Authors with the same letter in superscript co-authored at least one study together.
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We identified 75 articles that reported on the use of a control group to be able to
compare the results of the experimental group(s) to a similar group who did not
receive the treatment. Twenty-one articles did not report on a control group. These
studies used either a one-group pretest-posttest design, or they compared multiple
different interventions with one intervention defined as the intervention to which all
other interventions were compared. Of the 75 articles that included a control group,
54 (72.0%) used a no-treatment concurrent control group, meaning no intervention
was given to the participants in the control group. Nineteen articles reported on the
use of an active-treatment concurrent control, meaning the control group received an
existing treatment to which the new treatment was compared. Often, these were
either existing entrepreneurship education programs, or an existing non-
entrepreneurship curriculum, and where the focus of the research was on im-
provement in performance due to the “new treatment.” One article reported on the
use of a placebo concurrent control, where the control group received a similar
treatment as the experimental group(s) but with the element that captured the
theoretical construct of interest removed from the treatment. One article, the natural
experiment, reported on the use of a historical control, meaning that the experimental
group was compared to a group for which data had been collected in the past. We
found no significant differences in the type of control groups used between ex-
periments and quasi-experiments (χ2 (4) = 7.94, p = .09).

We also looked at the use of pretest-posttest10 designs. These studies were therefore
able not only to report on whether or not there were differences between the exper-
imental group(s) and control group, but were also able to determine how large the effect
of their intervention was relative to an initial baseline measure. We found 79 articles
that reported on the use of a pretest-posttest and 17 that did not use a pretest. We found
no significant differences regarding the use of a pretest-posttest design between ex-
periments and quasi-experiments (χ2 (1) = 0.68, p = .41).

We also looked at the manipulations (or interventions) used in the studies. This led
us to make two important observations. The first observation we made is that in almost
all these studies, the researchers seemed to be interested in the effects of one particular
empirical phenomenon, i.e., the course or program being studied. These interventions
were pre-existing phenomena and seemed most often not to have been developed with a
theoretical research question in mind but rather to be fit to a theory a posteriori. The
second observation is that the interventions that these studies encompass often involve
full courses or complete educational programs. Such interventions may activate a
plethora of intended and unintended theoretical concepts. Only one of the studies in the
dataset included a manipulation check to test whether the theoretically intended
“manipulated” variable was successfully activated by the manipulation.

Analysis of Theories Studied

To better understand which theoretical models have been tested under the conditions of
entrepreneurship education, we inventoried the theoretical models used in the studies
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included in this review. Although the scholarly emphasis on theory and theoretical
contributions has been criticized (Hambrick, 2007), “theory is the currency of our
scholarly realm” (Corley & Gioia, 2011, p. 12). Therefore, we find it surprising that 45
(46.9%) studies did not report on any theory being tested, the theory on which the
intervention was based, nor the theory that may have guided the researchers in the
selection of the variables included in their study. That almost half of the studies in-
cluded in our review do not build on the accumulated set of knowledge nor contribute to
an improved understanding of entrepreneurship education and pedagogy is prob-
lematic. And although this problem is widely known and documented in the field (e.g.,
Fayolle et al., 2016; Nabi et al., 2017; Neck & Corbett, 2018), it is even more
problematic for studies using a research method whose core distinguishing factor is its
ability to provide evidence for causal relations between theoretical constructs. The lack
of theory and theory development limits the field’s legitimacy, its possibilities for
gaining a better understanding of how best to teach entrepreneurship and it hurts our
students who therefore do not get the best possible learning experiences.

The theory most reported was the theory of planned behavior (see Ajzen, 1991). In
total, 19 studies were based on this theory. Twelve studies focused on this theory alone,
whereas seven studies used this theory in combination with other theories. Six studies
utilized human capital theory (see Becker, 1964) and five studies focused on action-
regulation theory (see Hacker, 1986).

Only a few studies included in our review either explicitly base their intervention on
theory or expand a theory or theoretical model in a setting of entrepreneurship edu-
cation. Most studies that mention a theory, however, mention theory as an argument for
the choice to include one or more specific variables in their study, without including the
full theoretical model. For example, some studies that include variables like “perceived
behavioral control” or “entrepreneurial intention” mention that these variables are
derived from the theory of planned behavior, but often do not include the other
variables that are part of that theoretical model.

Analysis of Variables Studied

To gain a better understanding of what has been studied and what has not yet been
studied using experimental designs, we also categorized the variables studied in our
dataset into educational variables, economic variables, and psychological variables.
Examples of educational variables include the application of different pedagogies as
experimental variables or the use of students’ test scores as dependent variables.
Examples of economic variables include offering participants a loan or a grant as the
experimental variable and differences in sales as the dependent variable. Psychological
variables, such as personality variables, were often included as measured independent
variables rather than manipulated, experimental variables. Psychological variables
were also used as moderating and mediating variables to test, for example, the theory of
planned behavior (Ajzen, 1991), but most often were used as dependent variables.
Many entrepreneurship education studies using an experimental or quasi-experimental
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design test the effects of the intervention on psychological variables such as skills,
attitudes, and entrepreneurial intentions.

Analysis by Type of Variables. For 81 studies, the independent variable was an edu-
cational variable. Out of these 81 studies, 67 tested the effect of an educational program.
Seventeen test the effect of a pedagogical intervention, and four tested the effect of
differing educational content. Two studies tested interventions of combined educational
content and pedagogical effects and two other studies tested interventions in educa-
tional programs combined with pedagogical effects.

One study reported on the effects of an economic intervention and three studies
reported on the effects of a psychological intervention. Three studies reported on the
effects of both economic and educational variables, two studies on the effects of
educational and economic variables and six on the effects of educational and psy-
chological variables.

Seventeen studies included mediating variables in the experimental design.
Fourteen of these studies used psychological variables as mediators, two studies used
educational variables as mediators, and one study reported on an economic variable as
mediator.

Thirteen studies reported on the effects of moderating variables. Ten studies re-
ported on the effects of psychological moderators. Two studies looked at the mod-
erating effects of educational variables and one study reported on the effects of both
economic and psychological moderating variables.

Finally, we looked at the nature of the variables these studies examined: the de-
pendent variables. We found 51 studies that investigated experimental effects on
psychological variables alone. For example, fifteen studies found causal effects on
entrepreneurial skills, five studies on attitudes and nine studies found causal effects on
idea generation or opportunity recognition. The most often examined variable was
“entrepreneurial intentions”11: 27 studies measured entrepreneurial intention as (one
of) the dependent variable(s). See Table 5 for an overview of all experiments in en-
trepreneurship education that studied the effects of their intervention on entrepreneurial
intentions.

Analysis by Core Discipline. We found 29 studies that investigated causal effects on
economic variables only. These studies looked at causal effects of the intervention on
financial variables, such as (differences in) sales, (differences in) profits, and whether
the entrepreneur or company had a loan, and if so, the amount of the loan. Alternatively,
some studies looked at non-financial, company-level outcomes such as whether a
business was created, survival (or failure) of the business and (differences in) number of
employees.

Ten studies investigated the effects on educational variables only. These studies
investigated the causal effects of the intervention on variables such as knowledge of
entrepreneurial concepts, students’ test scores, or the quality of the pitch presentation as
a function of training (independent variable).

Englis and Frederiks 123



T
ab

le
5.

O
ve
rv
ie
w

of
En

tr
ep
re
ne
ur
sh
ip

Ed
uc
at
io
n
St
ud

ie
s
th
at

A
im

to
Ex

pl
ai
n
En

tr
ep
re
ne
ur
ia
lI
nt
en
tio

ns
.

A
ut
ho

rs
Y
ea
r

R
es
ea
rc
h
D
es
ig
n

Pr
ed
ic
to
r(
s)

D
ir
ec
tio

n
of

ef
fe
ct
(s
)

C
om

m
en
ts

Be
er
ie

t
al
.

20
20

U
nt
re
at
ed

co
nt
ro
lg
ro
up

de
si
gn

w
ith

de
pe
nd

en
t

pr
et
es
t
an
d
po

st
te
st

sa
m
pl
es

G
re
en

bu
si
ne
ss
-g
ui
da
nc
e
tr
ai
ni
ng

N
on

-
si
gn
ifi
ca
nt

In
te
nt
io
ns

to
w
ar
d
su
st
ai
na
bi
lit
y

go
ve
rn
an
ce

Bo
ld
ur
ea
nu

et
al
.

20
20

O
ne
-g
ro
up

pr
et
es
t-

po
st
te
st

de
si
gn

Su
cc
es
sf
ul

en
tr
ep
re
ne
ur
sh
ip

ro
le
-

m
od

el
s

U
nr
ep
or
te
d

C
am

ac
ho

et
al
.

20
21

R
an
do

m
iz
ed

ex
pe
ri
m
en
t

St
ru
ct
ur
ed

re
se
ar
ch
-b
as
ed

le
ar
ni
ng

ve
rs
us

Se
m
i-s
tr
uc
tu
re
d
re
se
ar
ch
-

ba
se
d
le
ar
ni
ng

ve
rs
us

C
on

tr
ol

N
on

-
si
gn
ifi
ca
nt

In
te
nt
io
n
to

do
re
se
ar
ch

C
er
a
et

al
.

20
20

U
nt
re
at
ed

co
nt
ro
lg
ro
up

de
si
gn

w
ith

de
pe
nd

en
t

pr
et
es
t
an
d
po

st
te
st

sa
m
pl
es

En
tr
ep
re
ne
ur
sh
ip

ed
uc
at
io
n

Po
si
tiv
e

C
he
n
et

al
.

20
15

O
ne
-g
ro
up

pr
et
es
t–

po
st
te
st

de
si
gn

En
tr
ep
re
ne
ur
sh
ip

co
ur
se

N
on

-
si
gn
ifi
ca
nt

D
ic
ke
le

t
al
.

20
19

Po
st
te
st
-o
nl
y
de
si
gn

w
ith

no
ne
qu

iv
al
en
t
gr
ou

ps
En
tr
ep
re
ne
ur
sh
ip

ed
uc
at
io
n

pr
og
ra
m

N
on

-
si
gn
ifi
ca
nt

El
er
t
et

al
.

20
20

U
nt
re
at
ed

co
nt
ro
lg
ro
up

de
si
gn

w
ith

de
pe
nd

en
t

pr
et
es
t
an
d
po

st
te
st

sa
m
pl
es

En
tr
ep
re
ne
ur
sh
ip

co
ur
se

N
on

-
si
gn
ifi
ca
nt

C
om

bi
ne
d
ef
fe
ct

of
si
x
di
ffe
re
nt

en
tr
ep
re
ne
ur
sh
ip

co
ur
se
s

pr
ov
id
ed

at
tw

o
un

iv
er
si
tie

s.

Fr
et
sc
hn

er
&
La
m
pe

20
19

O
ne
-g
ro
up

pr
et
es
t-

po
st
te
st

de
si
gn

ST
A
R
T
w
ith

bu
si
ne
ss

pl
an
ni
ng

co
ur
se

N
on

-
si
gn
ifi
ca
nt

(c
on
tin
ue
d)

124 Entrepreneurship Education and Pedagogy 7(1)



T
ab

le
5.

(c
on

tin
ue
d)

A
ut
ho

rs
Y
ea
r

R
es
ea
rc
h
D
es
ig
n

Pr
ed
ic
to
r(
s)

D
ir
ec
tio

n
of

ef
fe
ct
(s
)

C
om

m
en
ts

G
ar
cı́
a-
R
od

rı́
gu
ez

et
al
.

20
16

U
nt
re
at
ed

co
nt
ro
lg
ro
up

de
si
gn

w
ith

de
pe
nd

en
t

pr
et
es
t
an
d
po

st
te
st

sa
m
pl
es

Fe
ria

de
lT

al
en
to

Em
pr
en
de
do
r

(E
nt
re
pr
en
eu
r
ta
le
nt

fa
ir
),

Po
si
tiv
e

G
on

zá
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We also found studies that tested the causal effects of the intervention on a
combination of educational, economic, and psychological variables. One study ex-
plained both economic and educational variables: that study looked at whether the
entrepreneur participated in trainings, attended workshops or seminars, but also at loan
applications, sales, and earnings of both business and households. Three studies ex-
plained economic and psychological variables. These studies explained both psy-
chological variables such as self-esteem, attitudes, and personal control, but also
economic variables such as income and investments. One study explained both ed-
ucational and psychological variables by testing the effect of attending an entrepre-
neurship seminar on educational outcomes such as learning skills, and psychological
variables such as soft skills and entrepreneurship skills. One study explained edu-
cational, economic, and psychological variables: it looked at the causal effects of a
youth entrepreneurship education program on psychological measures, such as per-
sonality traits, economic measures such as economic advancement and empowerment,
and educational measures such as school attendance, college and occupational interest,
and knowledge about entrepreneurship.

Discussion

Before we discuss our findings and present our agenda for future research in en-
trepreneurship education using experimental designs, we would like to emphasize
that we do not argue that all future research on entrepreneurship education should use
experimental designs. A strength of experimental designs is that they are suitable to
test potential causal relationships between variables by “artificially” inducing a
treatment (Whitehurst, 2012). However, not all variables of interest can be easily and
realistically artificially induced (Schanzenbach, 2012). Moreover, due to the artificial
induction and manipulation of the independent variable(s), the ecological validity of
experiments is often lower than of other research methods (Aanstoos, 1991; Araújo
et al., 2007).

One remarkable finding of this study is that only three of the articles included in our
review reported on multiple studies. In many fields, including psychology and eco-
nomics, there is a trend towards publishing articles that report on multiple experiments.
Articles that report on multiple experiments often replicate and extend the initial
findings (Morrow, 2018). These replications increase the reliability of the studies’
results, whereas the extensions help to better understand the boundary conditions or
help to develop a more fine-grained understanding of the theory being tested. In
general, articles reporting on multiple experiments can ask more advanced research
questions.

When extending experiments, researchers may include multiple (manipulated)
independent variables, mediating variables and moderating variables. We found few
studies that reported on the use of moderating or mediating variables. Including such
variables can help researchers to gain a more precise understanding of the relationships.
The relatively ‘simple’ experiments currently found in the field move the field forward,
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but not as fast as would be the case when researchers would report on such more fine-
grained designs.

Another remarkable finding is that although many articles included in our review did
not explicitly report their research question, many articles were interested in whether a
specific educational element (e.g., lecture, course or program) had an effect on one or
more dependent variables. As entrepreneurial intention was the most-often studied
dependent variable, we provided an overview of the manipulated predictors of that
variable (see Table 5). Here we find several studies reporting positive effects, negative
effects and non-significant effects of entrepreneurship education on entrepreneurial
intentions. This overall inconclusive evidence is in line with findings from a meta-
analysis of this relationship (Bae et al., 2014). A possible explanation for the lack of
consistent evidence may be that most treatments used in the experiments included in
our review use full-fledged programs or courses as the treatment. Such treatments may
activate a plethora of intended and unintended variables. In some studies, the effects of
different courses were grouped together as one treatment, making it unlikely that all
participants received the same treatment. Moreover, we found that the treatments used
in these studies very often were not designed to activate a specific theoretical variable of
interest but instead were designed to test whether that specific course or training (as the
empirical operationalization of theoretical construct “entrepreneurship education”) had
an effect.

Quasi-experiments have been published about twice as often as randomized ex-
periments. Although several rigorous quasi-experiments have been published in the
field (e.g., Costa et al., 2018; González-López et al., 2019; Rauch &Hulsink, 2015), the
field would benefit from more randomized experiments to eliminate the possibility that
differences between self-selected treatment and control groups could have been caused
by unmeasured variables.

We also found that experiments used in this field strongly rely on no-treatment
concurrent control groups, if they use a control group at all. The strengths of placebo
control groups over other forms of control groups are well known in the literature (e.g.,
Boot et al., 2013) and also in the field of education sciences the call for placebo control
groups (Adair et al., 1990) has been heard. If placebo control groups are not possible,
active treatment control group designs could be used (Looi et al., 2016).

Contributions

Our study provides an overview of what has been studied in entrepreneurship education
using experimental or quasi-experimental designs. Previous literature reviews in en-
trepreneurship education research have reviewed the field as such (e.g., Nabi et al.,
2017) or focused on theoretical and/or methodological elements relevant to the field
(e.g., Fayolle et al., 2016). Recently, Longva and Foss (2018) provided an excellent
overview of the specific use of experimental or quasi-experimental designs in this field.
Our study adds to their impressive findings not only by extending the time frame (up to
and including 2021 as compared to 2017), but also by taking a broader view. Longva
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and Foss (2018) focused on “rigorous or strong experimental designs” only, which they
define as “true experiments or quasi-experiments that make use of a longitudinal design
(as opposed to a cross-sectional design) and have control groups for comparison”
(Longva & Foss, 2018, p. 359). They operationalize a longitudinal design as a research
design that includes a pretest measure (essentially a pretest-posttest). This led them to
include “11.7% of qualitative impact studies” (p. 365). In our study, we did not use a
“quality” threshold of methodological rigor to look only at the “most rigorous” designs,
but instead, we included all experimental or quasi-experimental studies we could find to
provide a more complete overview of the current state of the use of experimental or
quasi-experimental designs in the field of entrepreneurship education research. Our
study therefore includes more articles, and also provides information on the occurrence
of pretests and control groups in the field (or lack thereof), which their study, by design,
does not do. On the other hand, Longva and Foss (2018) focus on additional elements,
such as sample characteristics (e.g., primary school students vs. undergraduates) and
the timing of their posttest measures (e.g., immediately vs. 12 months later), that we do
not include in our analysis.

Limitations

Although our literature review provides new insights on the use of experimental and
quasi-experimental designs, our overview also has limitations. First, we conducted a
review of the literature beginning in the year 1991 and only included journal articles
indexed in Web of Science. Although Web of Science indexes a wide variety of
databases, we cannot claim we have covered all possible articles. Moreover, experi-
ments published in books, book chapters or conference proceedings, and not in the
journal literature, were not included in this review.

Second, this review is based on published articles and, similar to other literature
reviews, might be subject to a possible publication bias (Torgerson, 2006). Experiments
that produce statistically significant findings are more easily publishable than ex-
periments that produce null results (Franco et al., 2014). We cannot assess to what
extent the studies included in our review suffered from this bias, which is a type of
“survivor bias” pervasive in these types of reviews (Ioannidis, 2005). Taking into
account that a publication bias may exist, we are confident our review gives a solid
overview of the current state of affairs of the use of experimental and quasi-
experimental designs in (published) entrepreneurship education research.

Third, our search terms included “Entrepreneur*” but not “Enterprise.” Some
“entrepreneurship education experiments” could have been published as “enterprise
education experiments.”12 For example, Longva and Foss (2018) included “enterprise
education” as a search term in their overview. In order to determine what, if anything,
may have been missed, we used Web of Science to search all journals listed in Table 3
with the aforementioned search string, replacing “Entrepreneur*” by “Enterprise” and
added “NOT (Entrepreneur*)” to exclude any previously found articles that contained
both “Enterprise” and “Entrepreneur*”. This search yielded only one additional,
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relevant article: de Mel et al. (2014). We did not include this article in our analysis
because we did not find this article through our initial systematic literature review, but
only after a search in journals found to be relevant through our initial search. However,
this search also showed that in the great majority of occasions, “Enterprise” appeared
along with the term “Entrepreneur*”.

Agenda for Future Research

Based on our analyses, we would like to propose three paths forward for future research
on entrepreneurship education using experimental designs. We call for future entre-
preneurship education studies using experimental designs to (1) be more theory-driven,
(2) answer more ambitious research questions, and (3) have more robust experimental
designs.

1. Towards More Theory-Driven Experiments. We observed that currently, many studies
test the effects of existing educational programs or elements on a dependent variable
of interest. By testing the effect of existing, “naturally occurring” educational
elements, the treatment (e.g., an educational program, a course, or an assignment) is
not chosen nor developed on theoretical grounds (i.e., because it manipulates the
theoretical concepts of interest). Instead, researchers take existing educational
elements and theorize ex post facto about the theoretical concepts that have been
manipulated through such treatments. Ex post facto theorizing limits the theoretical
development of the field. To ensure progress in theoretical development, the
theoretical concepts of interest should be studied for reasons of scientific interest.
We therefore call for more ex ante theorizing in developing experimental studies in
entrepreneurship education to further improve the theoretical development of the
field. Once researchers have decided which concepts need to be studied, the
treatments should be developed to fit those theoretical concepts, and not the other
way around. We therefore heed the bell and call for experiments in entrepreneurship
education that are more theory-driven and less ex post facto (or opportunistic). An
example in this regard is the work by Costa et al. (2018) who specifically developed their
“Cognitive Entrepreneurial Training in Opportunity Recognition” based on opportunity
recognition theory (Baron, 2004; 2006; Baron & Ensley, 2006) and the principles of
experiential learning (Corbett, 2007; Kolb, 1984).

A related issue is whether the experimentalist can be confident that the theoretical
construct of interest has, in fact, been manipulated. Only one study in our dataset
included a manipulation check. In all of the other studies there was a presumption that
the theoretical construct of interest was manipulated and that the successful manip-
ulation of that construct was the cause of the results observed. Since the majority of
studies reviewed here aim to examine the effects of educational variables on behavior
relevant to entrepreneurship, it is important to establish that the education variables are
having their intended “educational” effects by including manipulation checks. For
example, if the independent variable is expected to increase participant knowledge,
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which is then expected to influence the entrepreneur’s ability to develop a business
plan, the researcher should demonstrate that the treatment group has more relevant
knowledge than the control group. Only then can the experimentalist conclude that the
theoretical construct (knowledge) was the determining factor in the differences ob-
served between the treatment and control group’s business plans. We therefore call for
more experiments in entrepreneurship education research that use manipulation checks
to ensure that the theoretical constructs of interest have been successfully activated in
the manipulation.13 The only study included in our review that used manipulation
checks is the work by Bjorvatn et al. (2020). In their study, they included a measure to
capture the knowledge of the content of the edutainment show to verify that the treated
students actually had been more exposed to the edutainment show than the students in
the control group. This way, the researchers could show that the exposure to the
edutainment show was different between groups.

2. Towards More Ambitious Research Questions. Another observation we have made is
that articles reporting on experiments in entrepreneurship education usually provide an
answer to a simple research question. By reporting on one experiment, which typically
involves a single independent variable, these studies test whether an intervention has an
effect on a dependent variable as compared to a “non-treated” control group. Although
such studies can provide important insights, studies using more complex research
designs can provide more fine-grained insights and can answer more ambitious research
questions. More complex research designs could include the effects of moderators
(either measured or manipulated), mediators, multiple independent variables, multiple
levels of the independent variables and multiple dependent variables (cf. Judd et al.,
2017). Whereas it is common in fields such as psychology to report on multiple
experiments in one paper, we only found three articles in our dataset that did so:
Bischoff et al. (2020); Elert et al. (2020); and Liu et al. (2019). By designing a series of
experiments, researchers can explore more complex relationships among independent
variables. They can start by conducting a simpler experiment to test the basic hy-
pothesized relationship and then follow-up with more complex research designs. By
testing the effects of multiple variables, including their mediating (e.g., Roelle et al.,
2015) or moderating (e.g., Dinsmore & Alexander, 2015) roles and factorial interaction
effects (e.g., Paik & Schraw, 2013) and by reporting on multiple studies within an
article where every study builds upon the previous (e.g., Fiorella & Mayer, 2016),
authors can make larger theoretical contributions. This, in turn, could help entrepre-
neurship education researchers to (1) publish their studies in high (er) ranked entre-
preneurship and/or (management) education journals that look to publish studies with
large(r) theoretical contributions; and to (2) not only borrow from, but also contribute
to, theories in the educational sciences, using entrepreneurship education as the em-
pirical setting.

3. Towards More Robust Experimental Designs. We have observed that currently many
studies report on comparing the presence of a complex treatment with the absence of a
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treatment. There are two disadvantages of such an approach and each disadvantage
suggests a path forward.

First, by testing the effects of complex educational elements (e.g., educational
programs), the treatments do not activate one particular theoretical concept of interest.
Instead, a plethora of concepts, both intended and unintended, may be represented in
the independent variables (whether manipulated or not). For example, when comparing
the levels of entrepreneurial intentions between an experimental group who participated
in a course on entrepreneurship and a control group who did not participate in this
course, it should be made clear what the theoretical concept of interest is. When a
significant difference in entrepreneurial intentions between these groups has been
found, what was the theoretical concept that caused this difference? Does the course
represent an increase in knowledge on entrepreneurship theories and models? Does it
represent an increase in entrepreneurial experience, or perhaps in entrepreneurial self-
efficacy? Treatments as complex as educational programs are likely to affect all these
concepts, making it unclear what theoretical concept(s) truly caused the difference
between the groups on the dependent variable of interest. We therefore call for more
experiments on entrepreneurship education that test the effects of specific theoretical
concepts and that therefore isolate variables of theoretical interest. An example of
such a study is the work by Liu et al. (2019). Instead of testing the effect of an
educational program, they developed a factorial design where they tested the effect
of an “idol role model” versus “peer role model” and the effect of a “failure story”
versus a “successful story.” By including role models telling a story in all con-
ditions, they were able to specifically isolate the effects of idol versus peer role
models and success versus failure stories.

Second, many experiments reported on the use of a no-treatment control group. The
respondents in these groups did not receive any treatment (e.g., did not participate in a
training). In such experiments, it might be that the mere fact of attending a training
caused the difference on the dependent variable, regardless of what the training actually
intended to do (Karlsson & Bergmark, 2015; Shadish et al., 2002). To mitigate these
effects, researchers should design experiments using active-treatment control groups or
placebo control groups (International Conference on Harmonization, 2000). Re-
spondents in active-treatment control groups actively participate in the study, but either
receive a “treatment” that is unrelated to the research question of interest but in other
ways is comparable (e.g., the control group would receive an unrelated training), or
receive the current treatment to which all newly developed treatments will be compared
(e.g., the current entrepreneurship education program) (Grégoire et al., 2019; Hsu et al.,
2017). An exemplar study in this regard that was included in our review is the work by
Clingingsmith and Shane (2018), who compared the effects of different types of pitch
training to an active-treatment control group who received minimal training about
pitching. Respondents in a placebo control group receive a treatment equal to the
experimental condition that differs on one specific element only: the variable of interest
(Boot et al., 2013). These types of control groups ensure that researchers can measure
the relative effect of receiving this particular treatment compared to another
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“treatment”, instead of measuring the absolute effects of receiving this particular
treatment compared to no treatment at all. This is important, because it enables re-
searchers to find out whether the effect on the dependent variable is caused by the
specific characteristics of this particular treatment (i.e., this particular training), or
perhaps is (partly) caused by the fact that the respondents were treated at all (i.e., the
mere fact of being trained) (Karlsson & Bergmark, 2015). A good and only example of
a placebo control group in our review is the work by Lafortune et al. (2018), who were
interested in the impact of role models during a training program for micro-
entrepreneurs. By offering all groups of micro-entrepreneurs the same training and
have randomly chosen groups receive a visit from a successful alumnus, they are able to
isolate the effect of a visit of a role-model.

Next to these three main directions in which we think future experimental research in
entrepreneurship education should develop, there are many more suggestions to give and
best practices to share.We therefore refer researchers who are interested in getting (better)
acquainted with the experimental method to design experiments in entrepreneurship
education research to the articles in the reference list that are indicated with an asterisk.

Conclusion

This paper increases our understanding of the prevalence and use of experimental and
quasi-experimental designs in entrepreneurship education research. We provided a
historical overview of how experimental designs have developed in the social sciences,
and the improvements made over time in experimental designs formed the basis for our
review of the current state of affairs of the use of experimental and quasi-experimental
designs in entrepreneurship education research. From a theoretical perspective, our
study gives the field an overview of which causal relations relevant to entrepreneurship
education have thus far been studied and tested using experimental designs. Meth-
odologically, it shows what types of experimental and quasi-experimental designs have
been used most often, and which designs have been applied less frequently.

Our study therefore makes two important contributions. First, we identify those
research topics in entrepreneurship education where some causal empirical evidence
has been generated, which helps to identify potential future research directions focusing
on as yet unstudied variables. Second, by showing which experimental designs have
been used, and which not, we identified possible directions for future research using
more rigorous and complex experimental designs. This will help to strengthen the base
of empirical evidence to guide entrepreneurship education practices. It is clear from the
results of our literature review that quasi-experimental and true experimental designs
are the minority of methods used to study the effects of entrepreneurial education
methods on entrepreneurial outcomes.

In summary, we hope our study is a contribution that helps move the field forward in
the use experimental designs that provide an empirical means of making theoretical
contributions and making changes in entrepreneurship education practices based on
identified causal relationships.
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Notes

1. We follow the terminology used by the American Psychological Association and use the
term “experiment” to refer to studies where subjects are randomly assigned over conditions
and “quasi-experiment” to studies in which subjects have been assigned over conditions in
other ways than randomization. Others have used terms as “randomized experiment”
(Shadish et al., 2002) or “true experiment” (Rosenthal & Rosnow, 1991) to refer to the
former.

2. That is to say, we do not know if there are any differences between the groups, but we know
that there likely are some differences and we know that we do not know what those
differences are.

3. We refer readers interested in a more extensive discussion on the reasons why experimental
designs can(not) and/or should(not) be used in education policy research to the excellent
work by Cook (2002).

4. Reactivity refers to the phenomenon that individuals alter their behavior due to the awareness
that they are being observed (Palmer & McGuire, 1973).

5. We use the term “(quasi-) experiment” to indicate that at a particular stage of analysis we
were as yet unclear as to whether the study was an experiment or a quasi-experiment. In cases
where we describe what is clearly a quasi-experiment, we use the term “quasi-experiment.”

6. Some studies used the term “experiment” in a manner unrelated to the research design. See
the Results section for more information.
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7. With “stratification,” researchers a priori define strata (e.g., male v. female) and within these
strata the participants are assigned to conditions to ensure that underrepresented subgroups of
the population are equally represented in all conditions.

8. This is a hallmark condition of quasi-experimental designs (Cook & Campbell, 1979;
Shadish et al., 2002).

9. These could have involved self-selection or some other means of initial group assignment.
10. With the term “pretest” we mean that the dependent variable has not only been measured

after the treatment (posttest), but also before the treatment was induced (pretest). We would
like to distinguish the term “pretest” from a “pilot test”, in which the materials used in the
study were tested on a smaller sample from which the researchers can learn and improve
these materials before they are applied to the main sample of the study.

11. Including “intention to become self-employed.”
12. We thank an anonymous reviewer for pointing this out.
13. To help our readers to design successful manipulation checks, we refer them to the work by

Perdue and Summers (1986), and more specifically for entrepreneurship to the work by
Grégoire et al. (2019) and Hsu et al. (2017).
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(2020). Entrepreneurship education through successful entrepreneurial models in higher
education institutions. Sustainability, 12(3), 1267. https://doi.org/10.3390/su12031267

Bolzani, D., & Luppi, E. (2020). Assessing entrepreneurial competences: Insights from a
business model challenge. Education + Training, 63(2), 214–238. https://doi.org/10.1108/
et-04-2020-0072

Englis and Frederiks 143

https://doi.org/10.3390/su13041697
https://doi.org/10.1016/j.labeco.2019.101787
https://doi.org/10.1111/rode.12706
https://doi.org/10.1287/orsc.2020.1367
https://doi.org/10.1111/j.1540-6520.2009.00300.x
https://doi.org/10.1007/s11846-020-00394-0
https://doi.org/10.1007/s10843-015-0161-9
https://doi.org/10.1108/et-08-2018-0172
https://doi.org/10.1108/et-08-2018-0172
https://doi.org/10.3390/su12114584
https://doi.org/10.1080/1359432x.2021.1989675
https://doi.org/10.1016/j.jdeveco.2020.102583
https://doi.org/10.1016/j.jdeveco.2020.102583
https://doi.org/10.3390/su12031267
https://doi.org/10.1108/et-04-2020-0072
https://doi.org/10.1108/et-04-2020-0072


Bruhn, M., & Zia, B. (2013). Stimulating managerial capital in emerging markets: The impact of
business training for young entrepreneurs. Journal of Development Effectiveness, 5(2),
232–266. https://doi.org/10.1080/19439342.2013.780090
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