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Entrepreneurship education has expanded beyond business schools, yet programs do not
operate uniformly across disciplines. Grounded in Shapero and Sokol’s (1982)
Entrepreneurial Event Model, this study examined whether an interdisciplinary program
produced differential effects on entrepreneurial attitudes, intentions, and reflection
based on students’ college affiliation. Using a quasi-experimental, repeated-measures
design, 104 participants (post-survey N = 92) across seven colleges completed a
consulting-based entrepreneurship program over the course of 8 semesters. Pre- and
post-surveys measured Entrepreneurial Attitudinal Orientation (Achievement,
Self-Esteem, Personal Control, Innovation), Entrepreneurial Intention, and Reflection.
Multivariate analysis of variance (MANOVA) and multivariate regression provided
complementary analyses. Results revealed no overall program effect (Wilks’ A =.064, p =
.116), but a significant interaction between participation and college affiliation (Wilks” A
=.047, p = .014, partial n? = .399). Business and Engineering students showed
significantly higher gains in Achievement (p =.002), Personal Control (p < .001), and
Reflection (p = .004) compared to Education, Arts & Sciences, and Fine Arts students.
The presence of a program manager showed no effect (p = .974). The divergence between
MANOVA detecting subscale-level effects and regression showing no composite-level
effects suggests college affiliation influences specific entrepreneurial attitude dimensions
differently. Findings demonstrate that students with training emphasizing
problem-solving, innovation, and applied business concepts benefit most.
Entrepreneurship programs should incorporate discipline-specific scaffolding that
leverages existing knowledge while addressing field-specific barriers to entrepreneurial

self-efficacy.

Introduction

Entrepreneurship education has proliferated across uni-
versity campuses worldwide, yet programs designed to
reach all students may not serve all students equally well
(Bae et al., 2014; Fayolle & Gailly, 2008; Linan & Fayolle,
2015). These cross-disciplinary programs rest on the
premise that entrepreneurial capabilities can develop sys-
tematically through structured learning experiences rather
than representing innate traits (Fayolle et al., 2015). Meta-
analytic evidence demonstrates that entrepreneurship ed-
ucation can enhance students’ entrepreneurial intentions
through changes in attitudes, self-efficacy, and perceived
behavioral control (Bae et al., 2014; Schlaegel & Koenig,
2014). However, substantial heterogeneity exists in pro-
gram effectiveness across contexts and populations, sug-
gesting that entrepreneurship education does not operate
uniformly (Cumberland et al., 2024; Zhang et al., 2014).

Shapero and Sokol’s (1982) Entrepreneurial Event Model
provides the theoretical foundation for understanding how
educational interventions influence entrepreneurial devel-

opment. The model identifies perceived desirability (the at-
tractiveness of entrepreneurship) and perceived feasibility
(confidence in one’s entrepreneurial capabilities) as critical
psychological antecedents to entrepreneurial intention and
action (Duong & Le, 2021; Schlaegel & Koenig, 2014). En-
trepreneurship education programs aim to systematically
enhance both dimensions through exposure to entrepre-
neurial concepts, skill development, and authentic learning
experiences.

Despite progress in entrepreneurship education re-
search, critical gaps limit theoretical understanding and
practical application. First, few investigations have system-
atically examined differential effects across academic dis-
ciplines using rigorous quasi-experimental designs (Barba-
Sanchez & Atienza-Sahuquillo, 2018; Zhang et al., 2014).
Emerging evidence suggests students from technical fields
such as engineering and business may benefit differently
than peers in humanities, education, or fine arts, poten-
tially due to differences in baseline self-efficacy or align-
ment between disciplinary training and entrepreneurial
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competencies (Lindn, 2004; Zhang et al., 2014). However,
the mechanisms underlying these differences remain in-
completely understood. Second, most research examines
either attitudes or intentions in isolation, with fewer stud-
ies investigating both alongside metacognitive outcomes
such as reflective capacity (Kember et al., 2000). Finally,
methodological limitations characterize existing literature:
many studies lack baseline comparisons or employ only
global outcome measures without examining specific di-
mensions of complex constructs like entrepreneurial atti-
tude (Fayolle et al., 2015; Robinson et al., 1991).

The present study addresses these gaps through a quasi-
experimental evaluation of a student consulting internship
program at a southeastern US university, an interdiscipli-
nary initiative engaging students from seven distinct acad-
emic colleges. Using a repeated-measures design with pre-
test and post-test assessments, we examined program
effects on four dimensions of Entrepreneurial Attitudinal
Orientation (Achievement, Self-Esteem, Personal Control,
Innovation), Entrepreneurial Intention, and Reflection.
Employing complementary analytical strategies — multi-
variate analysis of variance (MANOVA) to examine sub-
scales separately and multivariate regression to examine
composite scores — the study provides both fine-grained
and global assessments of program impact.

This research makes several important contributions.
Theoretically, it extends the Entrepreneurial Event Model
by examining how educational interventions differentially
influence entrepreneurial intention’s antecedents across
academic disciplines. Methodologically, it demonstrates
the value of multiple analytical approaches for capturing
both specific and global program effects. Practically, find-
ings regarding disciplinary variation can inform differenti-
ated interventions that leverage students’ existing domain
knowledge while addressing discipline-specific needs (Bar-
ber et al., 2021; do Paco & Alves, 2024; Zollet et al., 2024).

The paper proceeds as follows. The literature review syn-
thesizes theory and prior evidence on entrepreneurship ed-
ucation outcomes, disciplinary variation in entrepreneurial
attitudes and intentions, and metacognitive dimensions in-
cluding reflective capacity. The program section describes
the interdisciplinary student consulting initiative and its
implementation across eight semesters. The method sec-
tion details the quasi-experimental, repeated-measures de-
sign and analytical strategy. Results present findings from
complementary MANOVA and multivariate regression
analyses examining both subscale and composite outcomes.
The paper concludes with a discussion of theoretical and
practical implications, acknowledgment of limitations, and
directions for future research.

Literature Review

Entrepreneurship Education and Student
Outcomes

Meta-analytic evidence demonstrates that entrepre-
neurship education significantly enhances students’ entre-
preneurial intentions, with effects mediated through
changes in entrepreneurial attitudes, self-efficacy, and per-

ceived behavioral control (Bae et al., 2014; Martin et al.,
2013). Fayolle et al. (2015) identified considerable hetero-
geneity in program effectiveness, with passive, lecture-
based approaches producing smaller effects than active,
experiential learning models that engage students in real-
world problem-solving. Empirical research consistently
demonstrates positive associations between entrepreneur-
ship education participation and entrepreneurial intention,
with education operating through multiple psychological
pathways including attitude formation and feasibility en-
hancement (Wang et al., 2011).

The Role of Academic Discipline

While aggregate evidence supports entrepreneurship ed-
ucation effectiveness, emerging research reveals substan-
tial heterogeneity in program impact across student popu-
lations differentiated by academic discipline. Zhang et al.
(2014) found that students with technical backgrounds ex-
hibited significantly higher entrepreneurial intentions than
peers in humanities and social sciences, attributing this
difference to technical students’ stronger problem-solving
orientation, greater exposure to innovation processes, and
enhanced confidence in developing novel products or ser-
vices.

This disciplinary variation extends beyond intention to
encompass entrepreneurial self-efficacy and attitude for-
mation. Engineering and business students often enter en-
trepreneurship programs with higher baseline levels of per-
ceived feasibility due to their prior training in analytical
thinking, project management, and market analysis (Barba-
Sanchez & Atienza-Sahuquillo, 2018). Consequently, entre-
preneurship education may operate differently across dis-
ciplines—either amplifying existing advantages among
business and engineering students or working to reduce
initial gaps among students from other fields.

The mechanisms underlying disciplinary differences
likely involve both selection effects (students with entre-
preneurial propensities gravitating toward certain majors)
and socialization effects (disciplinary training cultivating
specific cognitive frameworks and skill sets). Lifdn (2004)
proposed that academic disciplines vary in their emphasis
on autonomy, innovation, and risk-taking—values that
align closely with entrepreneurial orientations. These dis-
ciplinary differences may also extend to risk tolerance and
entrepreneurial attitudes, with prior research demonstrat-
ing cross-cultural variation in such orientations (Barber,
2015; Barber et al., 2016). Understanding how disciplinary
context shapes entrepreneurship education outcomes re-
mains a critical research priority.

Entrepreneurial Attitudes and Intentions

Robinson et al. (1991) developed the Entrepreneurial At-
titude Orientation (EAO) scale as a multidimensional mea-
sure assessing four dimensions: Achievement (drive for ac-
complishment), Self-Esteem (confidence in one’s abilities),
Personal Control (internal locus of control), and Innovation
(preference for creativity). This framework conceptualizes
entrepreneurial attitude as a constellation of interrelated
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orientations that collectively predispose individuals toward
entrepreneurial behavior. Schlaegel and Koenig (2014)
found that attitude toward entrepreneurship ranks among
the strongest predictors of entrepreneurial intention (p =
.48), though the relationship appears moderated by cultural
context and educational background.

Entrepreneurial intention, defined as a conscious state
of mind directing attention toward starting a new business,
serves as the most proximal predictor of actual entrepre-
neurial behavior (Linan & Chen, 2009). The formation of
entrepreneurial intention follows a developmental process
influenced by attitudes, subjective norms, and perceived
behavioral control. Short-term educational interventions
may produce immediate changes in knowledge and atti-
tudes without corresponding shifts in intention, particu-
larly among students committed to traditional employment
paths (Lindn & Fayolle, 2015).

Perceived desirability, defined as the degree to which
an individual finds entrepreneurship personally attractive,
functions as a foundational antecedent to entrepreneurial
intention within Shapero and Sokol’s (1982) framework.
Prior entrepreneurship education research has conceptu-
alized desirability as a malleable attitudinal orientation
shaped by exposure to entrepreneurial concepts, experien-
tial activities, and structured reflection (Fayolle & Gailly,
2008; Linan & Fayolle, 2015). Programs targeting desirabil-
ity aim to shift students’ perceptions of entrepreneurship
from an abstract or inaccessible pursuit toward a person-
ally viable and attractive career path. Empirical evidence on
desirability change through educational interventions has
proven mixed. Bae et al. (2014) found that entrepreneurship
education produced modest and inconsistent effects on at-
titudinal components of intention, with desirability-related
attitudes proving more resistant to short-term change than
feasibility perceptions. Schlaegel and Koenig (2014) simi-
larly found that attitudinal evaluations closely aligned with
desirability varied substantially in their relationship to in-
tention across educational and cultural contexts. Fayolle
et al. (2015) attributed much of this variability to program
design, noting that experiential and consulting-based ap-
proaches generated stronger desirability shifts than lec-
ture-based curricula. Within the present study, desirability-
relevant outcomes surface across multiple EAO dimensions,
particularly Achievement and Innovation, as well as
through the Entrepreneurial Intention measure, which cap-
tures the attractiveness of new venture creation as a career
path (Duong & Le, 2021; Robinson et al., 1991).

Reflection and Metacognitive Development

The capacity for reflection—critical examination of one’s
learning processes and outcomes—represents an important
but underexamined dimension of entrepreneurship educa-
tion effectiveness (Kember et al., 2000). Reflection enables
students to extract transferable principles from learning
experiences, recognize knowledge gaps, and develop strate-
gies for continued learning. In entrepreneurship contexts,
reflective capacity may prove particularly valuable given
the inherently uncertain nature of new venture creation,

which requires continuous adaptation and learning from
both successes and failures.

The Role of Program Supervision and Mentorship
in Experiential Learning

Structured supervision and mentorship represent impor-
tant but underexamined design features of entrepreneur-
ship education programs, particularly those employing
work-integrated or consulting-based models (Fayolle et al.,
2015). Within experiential learning frameworks, a dedi-
cated program supervisor serves functions beyond admin-
istrative coordination, providing ongoing guidance, perfor-
mance feedback, and professional socialization that shape
students’ perceived feasibility and desirability of entrepre-
neurial activity (Fayolle & Gailly, 2008). Regular contact
between students and a program manager, including on-
boarding, scope-of-work development, weekly check-ins,
and preparation for client-facing deliverables, mirrors the
relational structure identified in mentorship literature as
conducive to self-efficacy development and professional
identity formation. Cumberland et al. (2024) noted that
program design features mediating student-to-practitioner
contact consistently strengthened entrepreneurial attitude
outcomes relative to programs lacking such structural sup-
ports. The present study examines whether the presence of
a dedicated Program Manager, who supervised student con-
sultants, coordinated client relationships, and facilitated fi-
nal presentations, produced measurable differences in en-
trepreneurial attitudes and intentions, extending prior
work on how mentorship-adjacent roles shape the entre-
preneurship education experience.

Theoretical Framework

The theoretical foundation for understanding entrepre-
neurial intention formation rests primarily on Shapero and
Sokol’s (1982) Theory of Entrepreneurial Event, which
posits that entrepreneurial opportunities can either emerge
through discovery or creation via systematic process. The
Entrepreneurial Event Model emphasizes two key determi-
nants of entrepreneurial intention: perceived desirability
(PD) and perceived feasibility (PF) (Duong & Le, 2021;
Schlaegel & Koenig, 2014).

Perceived desirability refers to the degree to which an
individual finds the prospect of starting a business attrac-
tive and personally appealing, encompassing both affective
evaluations and anticipated social approval of entrepre-
neurship as a career path (Shapero & Sokol, 1982). Per-
ceived feasibility reflects an individual’s self-assessment of
their capability to successfully execute entrepreneurial ac-
tivities, encompassing confidence in one’s skills, knowl-
edge, and access to necessary resources (Duong & Le, 2021;
Wang et al., 2011). These constructs operate synergisti-
cally: even when individuals find entrepreneurship highly
desirable, low perceived feasibility can inhibit intention
formation, and vice versa.

Recent applications of the Entrepreneurial Event Model
have demonstrated its relevance across diverse cultural and
educational contexts, showing how entrepreneurship edu-
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cation interventions can systematically enhance both di-
mensions.This theoretical framework provides the concep-
tual scaffolding for wunderstanding how structured
educational programs might influence students’ entrepre-
neurial trajectories by targeting these critical psychological
mechanisms.

Informed by the theory and literature review, this study
tests three hypotheses:

H1: Participation in the RISE29 program will signifi-
cantly improve students’ entrepreneurial attitudinal ori-
entation (Achievement, Self-Esteem, Personal Control, In-
novation), Entrepreneurial Intention, and Reflection from
pre-test to post-test.

H2: The effect of RISE29 program participation on en-
trepreneurial outcomes will vary significantly by students’
college affiliation.

H3: The presence of a dedicated program manager will
moderate the effect of program participation on entrepre-
neurial outcomes, such that students who participated dur-
ing the program manager’s tenure will show greater im-
provements than those who participated before the
program manager’s tenure.

About the Program

The program represents an interdisciplinary entrepre-
neurship education initiative at a southeastern US univer-
sity designed to cultivate entrepreneurial mindsets, skills,
and intentions among students from diverse academic
backgrounds. The program engages students from seven
distinct colleges including Allied Health Sciences, Arts and
Sciences, Business, Education, Engineering and Technol-
ogy, Fine Arts and Communication, and Health and Human
Performance. This cross-disciplinary approach reflects the
growing recognition that entrepreneurial competencies
hold value across all fields and that innovation often
emerges at the intersection of diverse knowledge domains.

The program operated in-person over eight consecutive
semesters, with each semester constituting an independent
cohort of eight to twelve students. Cohorts did not carry
over between semesters; each group completed the full pro-
gram within a single term, with students from different co-
horts occasionally collaborating or supporting one another
on shared project elements. Students participated as paid
interns and external consultants, working approximately
20 hours per week throughout the semester in service of
live client engagements with local businesses and organi-
zations.

The curriculum emphasized experiential learning
through direct client work rather than traditional course-
work. Guest lecturers drawn from professional practice and
academia delivered structured training sessions on industry
analysis, internal organizational analysis, public speaking
and presentation skills, the consulting process, and special
topics selected based on the client portfolio of each cohort.
This approach ensured that instructional content remained
directly applicable to the consulting projects students were
actively managing, reinforcing the integration of concep-
tual knowledge and applied practice.

During the study period, a significant programmatic
change occurred with the introduction of a dedicated Pro-
gram Manager. This role extended well beyond adminis-
trative coordination. The Program Manager sourced and
secured client engagements, developed scopes of work, on-
boarded students as paid employees, conducted weekly
check-ins and timecard reviews, and organized the final
client presentation events that concluded each semester.
This sustained, structured supervisory relationship posi-
tioned the Program Manager as a functional mentor within
the experiential learning environment, providing the on-
going professional guidance and accountability that prior
research associates with self-efficacy development and en-
trepreneurial attitude formation (Cumberland et al., 2024;
Fayolle et al., 2015). Table 1 summarizes the key program-
matic elements across both phases of program implemen-
tation.

Methods
Research Design

This study employed a quasi-experimental, repeated-
measures design to evaluate the effectiveness of the en-
trepreneurship program. Participants completed identical
survey instruments at program entry (pre-survey) and pro-
gram completion (post-survey). This within-subjects design
allowed for examination of individual change trajectories
while controlling for individual differences in baseline
characteristics.

The study incorporated two complementary analytical
strategies. First, multivariate analysis of variance
(MANOVA) examined effects on five dependent variables
separately: the four Entrepreneurial Attitudinal Orienta-
tion (EAO) subscales (Achievement, Self-Esteem, Personal
Control, and Innovation) and Reflection. Second, multivari-
ate multiple regression examined effects on three com-
posite-level variables: overall EAO (mean of the four sub-
scales), Entrepreneurial Intention (EI), and Reflection. This
dual-method approach enabled detection of effects that
might become obscured when examining only aggregate
measures.

Three MANOVA models received testing: (1) overall pre/
post participation effects; (2) the interaction between pro-
gram participation and college affiliation; and (3) a three-
way interaction incorporating program manager presence.
For regression analyses, separate models underwent testing
at each timepoint, comparing a model including program
manager presence as a predictor against an intercept-only
baseline model.

Participants

The study sample consisted of undergraduate students
enrolled in the program over eight semesters. The pre-sur-
vey sample included 104 participants representing seven
colleges: Allied Health Sciences (n = 18, 17.3%), Arts and
Sciences (n = 15, 14.4%), Business (n = 31, 29.8%), Edu-
cation (n = 8, 7.7%), Engineering and Technology (n = 12,
11.5%), Fine Arts and Communication (n = 10, 9.6%), and
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Table 1. Program Overview and Structural Elements

Feature Description

Format In-person

Duration One semester (per cohort)
Cohort Size 8-12 students per semester
Total Semesters 8

Student Time Commitment 20 hours per week

Colleges Represented 7

Compensation Paid internship / consulting

Instructional Content

Guest lectures: industry analysis, internal analysis, consulting process, public speaking, special topics

Client Work

Live engagements with local businesses; scopes of work developed with Program Manager

Program Manager Role presentation facilitation

Client acquisition, student onboarding, weekly supervision, timecard management, final

Program Manager Phase

Semesters 1-3: no Program Manager; Semesters 4-8: Program Manager present

Health & Human Performance (n = 10, 9.6%). The post-
survey sample consisted of 92 participants, representing an
88.5% retention rate.

Regarding program manager presence, 35 participants
(33.7%) participated before a dedicated program manager
received hire, while 69 participants (66.3%) participated
during the manager’s tenure. All participants provided in-
formed consent, and the study received IRB approval.

Measures and Instrumentation

All measures employed validated instruments using Lik-
ert-type response formats, selected for established psycho-
metric properties and theoretical alignment with the Entre-
preneurial Event Model.

Entrepreneurial Attitudinal Orientation (EAQO). En-
trepreneurial attitudes received assessment using four sub-
scales from Robinson et al. (1991). Achievement under-
went measurement using four items on a 9-point Likert
scale (a0 = .671 pre-survey, a = .632 post-survey). Sample
item: “I always try to do better than expected of me.” Self-
Esteem used three items (a = .704 pre-survey, o = .709
post-survey). Sample item: “I am confident in my ability
to succeed.” Personal Control employed four items (o =
.744 pre-survey, o = .766 post-survey). Sample item: “I con-
trol my own destiny.” Innovation assessed six items ( =
.691 pre-survey, o = .735 post-survey). Sample item: “I en-
joy finding new ways to accomplish things.” For regression
analyses, an overall EAO score emerged through averaging
the four subscale scores.

Entrepreneurial Intention (EI). Entrepreneurial inten-
tion underwent measurement using the 6-item scale by
Linan and Chen (2009) on a 7-point Likert scale. Sample
item: “I stand ready to do anything required to become an
entrepreneur.” The scale demonstrated excellent reliability
(o0 =.966 pre-survey, o = .976 post-survey).

Reflection. Reflective capacity received assessment us-
ing an adapted 3-item scale based on Kember et al. (2000)
on a 7-point Likert scale. Sample item: “I think about how I

learn and whether I could improve it” (o = .684 pre-survey,
o =.801 post-survey).

Program Manager Presence. The presence of a dedi-
cated program manager received operationalization as a bi-
nary variable: 1 = Pre-Program Manager and 2 = Post-Pro-
gram Manager.

Procedure

Participants completed the pre-survey electronically at
program entry, requiring approximately 15-20 minutes.
Following survey completion, students participated in the
curriculum, which remained consistent across cohorts.
Upon program completion, participants completed the
post-survey containing identical measures. All data collec-
tion and storage complied with university data protection
policies and IRB requirements.

Data Analysis

Data screening procedures occurred prior to analysis.
Cases with substantial missing data (>20% of items) re-
ceived exclusion. For remaining cases with sporadic missing
data, expectation-maximization (EM) algorithm provided
imputation. Descriptive statistics were calculated for all
variables. Normality assumptions were evaluated using cri-
teria that skewness values between -1 and +1 and kurtosis
values between -2 and +2 indicate acceptable normality
(George & Mallery, 2010). Following standard psychometric
procedures, items demonstrating poor item-total correla-
tions were systematically removed to optimize internal
consistency while maintaining content validity.

MANOVA served as the primary analytical approach due
to its ability to simultaneously examine multiple dependent
variables while controlling familywise error rate. Wilks’
Lambda served as the multivariate test statistic, with sta-
tistical significance set at o = .05. Effect sizes received re-
porting using partial n?, interpreted using Cohen’s (1988)
guidelines: .01 = small, .06 = medium, .14 = large. For sig-
nificant college differences, Tukey’s HSD post hoc tests re-
ceived employment.
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Table 2. Participant Demographics and Sample Characteristics

College

n
Allied Health Sciences 18
Arts and Sciences 15
Business 31
Education 8
Engineering and Technology 12
Fine Arts and Communication 10
Health & Human Performance 10

Pre-Survey (N=104)

Post-Survey (N=92)

% n %
17.3% 16 17.4%
14.4% 13 14.1%
29.8% 28 30.4%
7.7% 7 7.6%
11.5% 11 12.0%
9.6% 9.8%
9.6% 8 8.7%

Note. Program Manager Presence: Pre-survey: Pre-Program Manager n = 35 (33.7%), Post-Program Manager n = 69 (66.3%); Post-survey: Pre-Program Manager n = 35 (38.0%), Post-

Program Manager n = 57 (62.0%).

Complementary regression analyses examined program
effects on three composite-level outcomes. Standardized
regression coefficients (), R?, adjusted R?, F-statistics, and
associated p-values received reporting. All analyses oc-
curred using IBM SPSS Statistics Version 27.0. Prior to con-
ducting MANOVA, assumptions of multivariate normality,
homogeneity of variance-covariance matrices, and absence
of multicollinearity underwent evaluation.

Results
Data Screening and Preliminary Analyses

Data screening revealed that 12 participants (11.5%) did
not complete post-surveys, resulting in a matched sample
of 92 participants. Little’s MCAR test confirmed that data
disappeared completely at random (x> = 47.32, p = .184).
Sporadic item-level missing data (<3%) received handling
using EM imputation. Three outliers on Self-Esteem re-
mained in analysis as legitimate responses. All variables
met criteria for univariate normality (skewness: -1.15 to
0.88; kurtosis: -0.42 to 1.42). Multivariate normality as-
sessment suggested minor deviations (Mardia’s skewness =
8.47, p = .032), though MANOVA generally demonstrates
robustness to such deviations with moderate sample sizes
(Tabachnick & Fidell, 2013).

Descriptive Statistics and Sample Characteristics

Table 2 presents participant distribution across colleges.
The Business college represented the largest proportion
(29.8% pre-survey, 30.4% post-survey), while Education
had the smallest representation (7.7% pre-survey, 7.6%
post-survey). Distribution remained stable from pre- to
post-survey, suggesting attrition lacked systematic relation
to college affiliation.

Scale reliability coefficients after item deletion appear in
Table 3. Cronbach’s alpha values ranged from .632 to .801
across subscales and timepoints. The Entrepreneurial In-
tention scale demonstrated excellent reliability (a = .966
pre-survey, & = .976 post-survey). All values meet accept-
ability for exploratory research (Hair et al., 2010).

Descriptive statistics indicated generally high levels of
entrepreneurial attitudes and reflection, with Self-Esteem

showing the lowest mean and greatest variability at both
timepoints. For composite variables, the overall EAO score
measured 7.22 (SD = 0.80) at pre-survey and 7.16 (SD = 0.85)
at post-survey. Entrepreneurial Intention showed a mean of
5.40 (SD = 1.51) at pre-survey and 5.29 (SD = 1.67) at post-
survey. The relative stability of means from pre- to post-
survey foreshadowed the finding of no overall program ef-
fects.

Construct Validity

Achievement, Personal Control, and Innovation demon-
strated moderate to strong intercorrelations (r = .59-.67, p <
.001), supporting their conceptualization as related facets.
However, Self-Esteem showed near-zero correlations with
other EAO subscales (r = -.22 to .06), suggesting indepen-
dent functioning. Overall EAO correlated positively with
Entrepreneurial Intention at both timepoints (r = .41-.44, p
<.001), providing support for theoretical models linking at-
titudes to intentions.

Assumption Testing for MANOVA

Levene’s tests indicated homogeneity of variance for
most variables except Self-Esteem (F = 2.35, p = .036). Box’s
M test reached significance (p = .002) but demonstrates
known oversensitivity in moderate samples. Tolerance val-
ues (.48-.87) and VIF values (1.15-2.08) indicated no multi-
collinearity concerns.

Primary Analyses: Multivariate Analysis of
Variance

Three hierarchical MANOVA models underwent testing.
Model 1 examined the overall effect of program participa-
tion (pre/post) across all students. The multivariate test re-
vealed no significant effect, Wilks’ A = .064, F(5, 156) =
1.177, p = .116, partial n? = .372. Thus, Hypothesis 1 lacked
support.

Model 2 added college affiliation to test whether pro-
gram effects varied by students’ academic discipline. This
model revealed a statistically significant interaction be-
tween program participation and college affiliation, Wilks’
A = .047, F(30, 468) = 1.346, p = .014, partial n% = .399. This
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Table 3. Scale Reliability Coefficients (Cronbach’s Alpha) After Item Deletion

Scale Pre-Survey
EAO - Achievement 671 .632
EAO - Self-Esteem .704 .709
EAO - Personal Control 744 766
EAO - Innovation 691 .735
Entrepreneurial Intention 966 976
Reflection .684 .801

Post-Survey

Items Retained Original Items

W o8 o0 N W N
Ao N UM G

Note. All reliability coefficients meet or approach the acceptable threshold of .70 for exploratory research (Hair et al., 2010).

Table 4. Multivariate Tests of Program Effects (MANOVA)

Model Effect Wilks' A F df p Partial n?
Pre/Post 064 1.177 5,156 116 .372
Pre/Post x College .047 1.346 30,468 .014 .399
Pre/Post x College x Manager .800 490 26,51 .974 .200

Note. Model 1 examines overall program effect; Model 2 adds college affiliation; Model 3 adds program manager presence as a moderator. Significant effects (p < .05) appear in bold.

Partial n values of .01 = small, .06 = medium, .14 = large effect (Cohen, 1988).

Table 5. Univariate Tests of Between-Subjects Effects by College (MANOVA Follow-up)

Dependent Variable F df
EAO - Achievement 4.12 6,97
EAO - Self-Esteem 2.85 6,97
EAO - Personal Control 5.63 6,97
EAO - Innovation 3.45 6,97
Reflection 3.78 6,97

p Partial n? Observed Power
.002 .203 971
.013 .150 .857
<.001 .258 992
.004 176 .922
.004 .189 .941

Note. All tests significant at p < .05 (bolded). Partial n? interpretation: .01 = small, .06 = medium, .14 = large (Cohen, 1988). Power values > .80 indicate adequate sensitivity.

large effect size demonstrates that the impact of the pro-
gram varied substantially across colleges, providing strong
support for Hypothesis 2.

Model 3 tested whether program manager presence
moderated the relationship by examining the three-way in-
teraction. Results showed no significant three-way interac-
tion, Wilks’ A = .800, F(26, 51) = .490, p = .974, partial n2 =
.200. Hypothesis 3 lacked support.

Univariate Follow-up Tests

Given the significant multivariate interaction in Model
2, univariate tests identified which specific dependent vari-
ables contributed to the overall effect. Results revealed sig-
nificant college differences for all five dependent variables:
Achievement, F(6, 97) = 4.12, p = .002, partial n* = .203;
Self-Esteem, F(6, 97) = 2.85, p = .013, partial n? = .150; Per-
sonal Control, F(6, 97) = 5.63, p < .001, partial n* = .258;
Innovation, F(6, 97) = 3.45, p = .004, partial n* = .176; and
Reflection, F(6, 97) = 3.78, p = .004, partial n* = .189. Effect
sizes ranged from medium to large, with observed statisti-
cal power exceeding .80 for all significant effects.

Post hoc pairwise comparisons using Tukey’s HSD test
revealed a consistent pattern. Business students (M = 8.45,
SD = 0.89) and Engineering students (M = 8.38, SD = 0.94)

demonstrated significantly higher post-program Achieve-
ment scores compared to students from Education (p =.006
and p = .011), Arts & Sciences (p =.019 and p = .028), and
Fine Arts (p = .015 and p = .023). For Personal Control,
Business students (M = 7.89, SD = 0.98) and Engineering
students (M = 7.76, SD = 1.05) showed significantly higher
scores than Education (p < .001 and p = .002), Arts & Sci-
ences (p = .002 and p = .008), and Fine Arts students (p
= .001 and p = .006). For Reflection, Business (M = 6.45,
SD = 0.52) and Engineering (M = 6.38, SD = 0.58) students
again scored significantly higher than Education, Arts &
Sciences, and Fine Arts students (all p < .05).

Multivariate Multiple Regression Results

Regression analyses examined whether program man-
ager presence predicted variance in the three composite
outcomes. For both pre-survey and post-survey data, pro-
gram manager presence did not significantly predict overall
EAO, Entrepreneurial Intention, or Reflection (all p > .10).
Effect sizes remained minimal (R? < .012), and no models
reached statistical significance. The adjusted R? values be-
came negative for most models (-.011 to .003), indicating
that the model with program manager presence performed
worse than a simple intercept-only model.
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Summary of Hypothesis Testing

H1 (overall program effects) lacked support. Neither
MANOVA nor regression analyses revealed significant im-
provements in entrepreneurial attitudes, intentions, or re-
flection from pre- to post-test when examining all students
together.

H2 (college affiliation effects) received strong support. A
significant multivariate interaction between program par-
ticipation and college affiliation emerged (p = .014, partial
n? = .399), with Business and Engineering students demon-
strating significantly higher gains than students from Edu-
cation, Arts & Sciences, and Fine Arts.

H3 (program manager moderation) lacked support. Nei-
ther the three-way MANOVA interaction nor any regression
models showed significant effects of program manager
presence (all p >.10).

The divergence between MANOVA results (detecting sig-
nificant disciplinary effects at the subscale level) and re-
gression results (showing no effects at the composite level)
highlights the importance of examining both fine-grained
and global outcome measures in program evaluation re-
search.

Discussion & Implications

The present study contributes to the growing body of
literature demonstrating that entrepreneurship education
programs do not operate uniformly across student popu-
lations (Cumberland et al., 2024; Zhang et al., 2014). The
findings reveal significant variation in how students from
different academic disciplines respond to entrepreneurship
curriculum, with Business and Engineering students
demonstrating substantially greater gains in Achievement,
Personal Control, and Reflection compared to peers from
Education, Arts & Sciences, and Fine Arts. This pattern
aligns with prior research suggesting that students whose
academic training emphasizes problem-solving, analytical
thinking, and innovation may enter entrepreneurship pro-
grams with cognitive frameworks and skill sets that fa-
cilitate engagement with entrepreneurial concepts (Barba-
Sanchez & Atienza-Sahuquillo, 2018; Zhang et al., 2014).

From the perspective of the Entrepreneurial Event Model
(Shapero & Sokol, 1982), Business and Engineering stu-
dents may have possessed higher baseline levels of per-
ceived feasibility, confidence in their ability to successfully
execute entrepreneurial activities, which the program am-
plified through exposure to real-world entrepreneurial con-
texts. The program may have strengthened their perceived
desirability for entrepreneurship by demonstrating how en-
trepreneurial principles connect to their existing domain
knowledge, creating a reinforcing cycle that enhanced spe-
cific attitudinal dimensions. These findings provide nu-
anced support for the Entrepreneurial Event Model while
revealing important boundary conditions. Results suggest
that the internship program may have enhanced perceived
feasibility more effectively for Business and Engineering
students who already possessed relevant analytical and
problem-solving skills, while students from other disci-
plines may have required more intensive interventions to

build foundational competencies before perceived feasibil-
ity could meaningfully increase.

The absence of significant overall program effects (H1
not supported) coupled with strong disciplinary interaction
effects (H2 supported) presents an intriguing methodolog-
ical finding. The MANOVA approach, which examined in-
dividual EAO subscales separately, detected significant col-
lege-level variation that became completely obscured in
regression analyses using composite scores. This diver-
gence underscores the importance of employing multiple
analytical strategies in program evaluation research, as re-
liance on global measures alone may mask meaningful het-
erogeneity. The pattern suggests that entrepreneurship ed-
ucation may influence different facets of entrepreneurial
attitude through distinct mechanisms that vary by discipli-
nary context. The notably low correlations between Self-
Esteem and other EAO subscales (r = -.19 to .06) further
challenge the assumption that entrepreneurial attitudes
operate as a unified construct, suggesting instead that en-
trepreneurial self-confidence may develop through differ-
ent pathways than achievement orientation, innovation
preference, or perceived control.

The failure to detect program manager effects (H3 not
supported) contradicts expectations based on mentorship
literature. Several explanations merit consideration. First,
the binary operationalization of program manager presence
(pre/post hiring) may have proven too crude to capture the
nuanced ways mentorship influences student development.
Students likely varied considerably in their actual engage-
ment with the program manager, the quality of their inter-
actions, and their perception of the manager’s credibility
and relevance to their goals. Second, program manager ef-
fects may manifest over longer time horizons than the im-
mediate post-program assessment captured, as mentorship
relationships often produce delayed benefits that emerge as
students navigate subsequent career decisions.

The lack of significant change in Entrepreneurial Inten-
tion from pre-test to post-test, despite some attitudinal
shifts, suggests a more complex relationship between edu-
cational interventions and intention formation than linear
models typically assume. This finding aligns with recent re-
search emphasizing the distinction between entrepreneur-
ial intention and entrepreneurial implementation inten-
tion, with the latter representing a more proximal predictor
of actual venture creation (Haddoud et al., 2024). Short-
term educational programs may enhance specific knowl-
edge domains and attitudinal dimensions without funda-
mentally altering career intentions, particularly among
students who began the program with clear alternative ca-
reer trajectories aligned with their primary academic dis-
ciplines. The moderate correlation between EAO and EI (r
= .41-.44) confirms theoretical linkages between attitudes
and intentions, but also indicates that attitudes account for
less than 20% of variance in intention, leaving substantial
room for other influences including social norms, prior en-
trepreneurial exposure, economic opportunities, and per-
sonal circumstances (Lindn & Fayolle, 2015).
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Practical Implications

The significant disciplinary variation in program effec-
tiveness suggests that a “one-size-fits-all” curriculum may
inadequately serve diverse student needs (do Pago & Alves,
2024). Program designers should consider implementing
differentiated approaches that provide discipline-specific
scaffolding while maintaining a common core of entrepre-
neurial concepts. For students from Business and Engineer-
ing backgrounds, curricula might emphasize advanced ap-
plications, accelerated pacing, and opportunities to serve as
peer mentors, leveraging their stronger baseline entrepre-
neurial orientation. For students from Education, Arts &
Sciences, and Fine Arts, programs should explicitly bridge
entrepreneurial concepts to their disciplinary contexts, us-
ing examples and case studies from their fields, addressing
discipline-specific barriers to entrepreneurial self-efficacy,
and providing additional foundational support in areas like
financial analysis or market assessment where their prior
training may have provided limited preparation.

Beyond curricular content, the findings highlight the im-
portance of program evaluation approaches that capture
heterogeneity in student outcomes. Administrators and
funders increasingly demand evidence of program effec-
tiveness, but aggregate metrics may obscure important
variation in who benefits and how (Cumberland et al.,
2024). Evaluation frameworks should systematically exam-
ine outcomes across student subgroups defined by acad-
emic discipline, prior entrepreneurial exposure, and de-
mographic characteristics. The methodological lesson from
this study—that subscale-level analyses revealed effects in-
visible in composite measures—also suggests that program
evaluators should employ multidimensional assessments
rather than relying solely on global outcome indicators.

Theoretical Implications

This study extends the Entrepreneurial Event Model
(Shapero & Sokol, 1982) by providing empirical evidence
for the boundary conditions of entrepreneurship education
effectiveness. While the model identifies perceived desir-
ability and perceived feasibility as universal antecedents
to entrepreneurial intention, the current findings suggest
that educational interventions designed to enhance these
constructs may operate through discipline-specific mecha-
nisms. Students from different academic backgrounds ap-
pear to possess distinct cognitive frameworks, skill sets,
and baseline levels of entrepreneurial self-efficacy that
moderate how they process and internalize entrepreneurial
concepts. The finding that Business and Engineering stu-
dents showed greater attitudinal gains suggests they may
have entered the program with higher perceived feasibility,
which the curriculum then reinforced and expanded, creat-
ing a “rich get richer” dynamic that amplified existing ad-
vantages. This pattern implies that perceived desirability
and perceived feasibility exist not merely as individual-
level constructs but receive shaping by disciplinary social-
ization, professional norms, and field-specific opportunity
structures that education programs must explicitly address.

The dimensional complexity revealed by divergent
MANOVA and regression results also contributes to theo-
retical understanding of entrepreneurial attitudes as psy-
chological constructs. The Robinson et al. (1991) Entre-
preneurial Attitude Orientation framework conceptualizes
attitudes as multidimensional but interrelated, yet the cur-
rent findings—particularly the independence of Self-Es-
teem from other subscales—challenge assumptions of
strong internal consistency across dimensions. This sug-
gests that Achievement orientation, Personal Control be-
liefs, Innovation preference, and entrepreneurial Self-Es-
teem may develop through partially independent pathways
and may respond differentially to educational interventions
depending on disciplinary context. The pattern aligns with
contemporary perspectives viewing entrepreneurial atti-
tudes not as stable personality traits but as malleable cog-
nitive schemas that respond to environmental influences
and learning experiences.

Limitations & Future Research
Limitations

Several limitations warrant consideration. First, the rel-
atively small sample size within some colleges (e.g., Educa-
tion, n = 7-8) may have limited statistical power to detect
small effects. The single-institution design at a regional
university raises questions about generalizability to other
institutional contexts and student populations with differ-
ent demographic compositions. Second, the study relied ex-
clusively on self-report measures, which remain subject to
social desirability bias and may not accurately reflect ac-
tual entrepreneurial behavior. The pre-test/post-test de-
sign captured only immediate program effects; longer-term
longitudinal follow-up would prove necessary to determine
whether observed attitudinal changes persist over time or
translate into entrepreneurial action. Additionally, several
EAO subscales fell slightly below the conventional .70 relia-
bility threshold, suggesting measurement imprecision that
may have attenuated observed effects.

The binary operationalization of program manager pres-
ence represents a crude proxy for mentorship quality and
intensity, failing to capture nuanced variation in student-
manager interaction frequency or relationship quality. Fur-
thermore, selection bias may have influenced results, as
students self-selected into the program and may have dif-
fered systematically from non-participants in motivation or
prior entrepreneurial exposure. The study also lacked a true
control group of students who did not participate in any
entrepreneurship programming, limiting causal inference.
Finally, our measurement approach focused exclusively on
psychological outcomes without assessing actual entrepre-
neurial behavior such as venture creation or entrepreneur-
ial career choices, which represent the ultimate outcomes
of interest.

Future Research

Future research should employ longitudinal designs that
track participants for multiple years following program
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completion to assess whether the observed disciplinary dif-
ferences in attitudinal gains translate into differential rates
of venture creation or entrepreneurial career choices.
Larger multi-institutional studies encompassing diverse
university types and geographic regions would strengthen
generalizability and enable more sophisticated multilevel
modeling that accounts for both individual and institu-
tional factors. These studies should incorporate compari-
son groups of students who do not participate in entrepre-
neurship programming to strengthen causal inference and
should measure actual entrepreneurial behaviors—such as
business registrations or freelance activities—rather than
relying solely on psychological measures.

Deeper investigation into the mechanisms underlying
disciplinary variation represents a critical research priority.
Qualitative studies employing interviews and focus groups
could illuminate how students from different academic
backgrounds interpret and apply entrepreneurial concepts,
what specific barriers they encounter, and which pedagog-
ical approaches they find most valuable. Experimental or
quasi-experimental studies testing discipline-tailored cur-
ricula against generic approaches would provide direct evi-
dence about the value of differentiated programming.

Finally, future research should develop more nuanced
measurement approaches for program structural features,
particularly mentorship and administrative support. Rather
than binary indicators of program manager presence, stud-
ies should assess interaction frequency, relationship qual-
ity, and specific activities to understand which mentorship
dimensions most strongly predict student outcomes. In-
vestigation of potential moderators beyond academic disci-
pline, including gender, race/ethnicity, socioeconomic sta-
tus, and prior entrepreneurial exposure, would further
specify the boundary conditions of entrepreneurship edu-
cation effectiveness.

Conclusion

This quasi-experimental study demonstrates that entre-
preneurship education programs produce heterogeneous
effects based on students’ academic disciplines, with those
from Business and Engineering backgrounds benefiting
most on specific dimensions of entrepreneurial atti-
tude—Achievement, Personal Control, and Reflection.
While no overall program effects emerged when examining
students in aggregate, the significant interaction between
program participation and college affiliation reveals that
disciplinary context fundamentally shapes how students
engage with and benefit from entrepreneurship curricula.
The complementary use of MANOVA and regression analy-
ses proved essential for detecting these patterns, as sub-
scale-level effects became completely obscured in compos-
ite-level analyses, highlighting the importance of
multidimensional assessment in program evaluation re-
search.

The findings underscore the need for entrepreneurship
educators and program designers to move beyond one-size-
fits-all approaches toward differentiated models that pro-
vide discipline-specific scaffolding while maintaining
cross-disciplinary collaboration opportunities (Barber et

al.,, 2021). Programs should explicitly connect entrepre-
neurial concepts to students’ disciplinary contexts, address
field-specific barriers to entrepreneurial self-efficacy, and
provide tailored support that builds on students’ existing
knowledge structures rather than assuming universal start-
ing points. This approach aligns with emerging perspec-
tives on contextually-appropriate entrepreneurship educa-
tion, including considerations for regional and rural
contexts (Zollet et al., 2024). The absence of program man-
ager effects, while contrary to expectations, points to the
complexity of mentorship influence and the need for more
nuanced measurement approaches that capture relation-
ship quality and engagement intensity.

Despite limitations including modest sample sizes
within some colleges, reliance on self-report measures, and
examination of only immediate program effects, this study
advances understanding of the boundary conditions of en-
trepreneurship education effectiveness. Future research
employing longitudinal designs, qualitative methods to un-
derstand student experiences, and more sophisticated mea-
surement of program features will deepen understanding of
how, why, and for whom entrepreneurship education works.
As universities continue expanding entrepreneurship pro-
gramming across disciplines, evidence-based insights into
disciplinary variation will prove essential for optimizing re-
source allocation, maximizing student benefit, and culti-
vating the diverse entrepreneurial talent needed to address
complex societal challenges.
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