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Abstract

Purpose The current study aimed to evaluate the effect of an entrepreneurship and business education program
using gamification on enhancing self-efficacy and the learning of entrepreneurial and business skills among
pharmacy students.

Method This quasi-experimental study was carried out at Shahid Sadoughi University of Medical Sciences.

The participants, including 5th and 6th-year pharmacy students (N=86), were entered. The objective of the
intervention was to improve entrepreneurial and business skills and develop business models in the pharmacy field.
During the intervention, students collaboratively engage in a puzzle of a business plan as a project, integrating
elements including risk, rewards, completion, multiplayer gameplay, and scenario-based challenges across

various pharmaceutical fields. Students were tasked with completing canvas business plan components for their
proposals, which were subsequently evaluated by an expert. The students’self-efficacy was assessed using a 23-item
questionnaire, and their learning was measured through a project-based examination focused on the business plan.
The collected data were analyzed using descriptive statistics, T-tests, Pearson’s ANOVA, and regression analysis, with a
significance level considered p-value <0.05.

Results The students'learning scores were reported as 89.93 +5.66. The scores of students’ self-efficacy domains
before (46.11+2.59) and after the educational program (69.58+2.04) had a significant difference. (p-value =0.0001).
The results of the regression test showed that students’learning scores have a substantial relationship with initiating
investor relationships (p=0.005) and coping with unexpected challenges (p=0.03). After controlling the demographic
information, the domains of initiating investor relationships (p=0.004) and developing new products and market
opportunities (p=0.038) significantly correlate with a student’s entrepreneurship score.

Conclusion The educational program using the gamification method with a focus on business models significantly
enhances students'self-efficacy in pharmaceutical entrepreneurship. This improvement was observed across all
domains assessed, indicating a comprehensive impact on students’ self-perception of their ability to succeed in
entrepreneurship. Further study of entrepreneurship development and business education using a game-based
learning method as a collaborative and active method in pharmacy education is recommended.
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Introduction

The Center for the Advancement of Pharmacy Education
(CAPE) has highlighted entrepreneurship as an integral
component within the pharmacy education framework.
The capability encompasses a range of competencies
from identifying and capitalizing on new opportuni-
ties to implementing novel ideas, embracing change,
and improving the tendency to the innovative process.
These skills contribute to the individual’s professional
growth and assist in revolutionizing patient care through
the development of new pharmaceutical solutions and
services [1]. Students enhance their abilities in creative
thinking, risk assessment, and the pursuit of unmet needs
by participating in entrepreneurial activities, ultimately
enhancing their capacity to contribute to the progression
of their fields [1]. Strengthening entrepreneurial capabili-
ties among students led to enhancing their capabilities to
find new ways to develop pharmaceutical businesses in
their future careers and create innovative opportunities
in pharmacy fields [2].

Entrepreneurship aspects can be taught and learned,
and education is a key element in bolstering entrepre-
neurial strength [3]. Recently, a targeted approach to
integrating entrepreneurship in educational programs
has been highlighted to improve the quality of educa-
tional processes and the growth of entrepreneurial abili-
ties in graduates in pharmacy education programs [4].
In this regard, entrepreneurship and business educa-
tion have become essential components of education in
health professions education systems to facilitate equip-
ping students with the necessary skills to succeed in the
business world and provide tools for students to develop
skills for dynamic, innovative, and technological work
[5]. Entrepreneurship and business education facilitate
learning about the knowledge, skills, values, and attitudes
required to start, manage, and grow a business. Entre-
preneurship involves recognizing opportunities, manag-
ing resources in risk situations, and creating a business
venture. In addition, the goal of entrepreneurship and
business education is to develop organizational capacity
and prepare students with an entrepreneurial and inno-
vative attitude [6]. Mattingly et al., in a multiphase study,
explored the entrepreneurial competencies of pharmacy
students. These include the identification and execution
of opportunities, the implementation of innovative ideas,
risk tolerance, addressing unmet needs, creating new
value, responsiveness to change, and dedication to intra-
organizational and social entrepreneurship. Mastery
of these skills not only expands the role of pharmacists

but also plays a pivotal role in advancing patient care
through continuous innovation. The study underscores
the importance of integrating entrepreneurial education
into the pharmacy curriculum to prepare students for the
dynamic and multifaceted roles they will assume in their
future careers [1].

Entrepreneurship training programs are focused on
cultivating entrepreneurial self-efficacy among partici-
pants. Self-efficacy, which refers to the belief in one’s abil-
ity to succeed in entrepreneurial ventures, is influenced
by a multitude of factors. Self-efficacy, as proposed by
Albert Bandura, is a pivotal concept within the social
cognitive theory, serving as a foundational element for
nurturing latent capabilities within individuals. Self-effi-
cacy encapsulates an individual’s appraisal of their com-
petencies, shaped by their motivational drive, cognitive
reserves, and track record of performance. In entrepre-
neurship, self-efficacy is identified as the most signifi-
cant determinant of entrepreneurial activities, guiding
the entrepreneur’s actions, attitudes, and decisions as
they navigate the path to establishing a new enterprise or
realizing entrepreneurial objectives [7-9]. Entrepreneur-
ship is recommended in the pharmacy curriculum, but
the implementation mechanisms of the program with an
emphasis on the development of practical skills require
more studies [10].

In a comprehensive study by Valerio et al., 230 entre-
preneurship education programs were assessed, and the
outcomes suggested that these programs significantly
enhance both the entrepreneurial skills and the entre-
preneurial intention of students. This research under-
scores the positive impact of structured entrepreneurship
education on learners’ readiness to engage in entrepre-
neurial activities [3]. Furthermore, Makizadeh’s findings
show that entrepreneurship training is effective in pro-
moting the belief in students’ capabilities to engage with
entrepreneurial ventures and promote the tendency of
students to pursue entrepreneurship as a viable career
option [4]. The studies indicate that entrepreneurship
and business education are effective in improving the
self-efficacy belief that is crucial for students who aim
to engage in entrepreneurship. The findings suggest that
when students have the confidence that they can suc-
ceed in entrepreneurship, they are more inclined to be
involved in entrepreneurial activity, thus perpetuating a
cycle of entrepreneurial action, learning, and success [4,
11].

In recent years, the game-based learning approach and
gamification have been introduced as an effective method
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in teaching creativity, entrepreneurship, and business
skills [12]. Game-based learning is a popular method in
curricula known as “serious games,” “educational games,’
and “gamification” in medical science education systems
[13]. Gamification is a balanced combination of chal-
lenge and learning that uses competitive elements, feed-
back mechanisms, and fun to actively engage learners
in learning. Gamification through spaced repetition and
feedback provides active participation, a sense of inde-
pendence, and positive experiences for learners [14].
The method provides opportunities for team members
to learn a variety of tasks simultaneously [13]. Yang et al.
used virtual simulation game learning in the development
of entrepreneurial skills. Their results show that game
design and the collaborative nature of the game process
had a positive effect on student participation and skill
development in entrepreneurship and business education
[15]. Designing game environments through challenging
situations promotes the “immersion flow experience in
the game” that leads to improved learning outcomes in
entrepreneurship education. This finding was confirmed
by Grivokostopoulou et al., which shows that game-based
learning activities can significantly improve students’
knowledge and skills in entrepreneurship and manage-
ment [16]. The significant impact of entrepreneurship
and business education has been underscored; however,
a well-structured program to nurture innovation and
entrepreneurial skills tailored for pharmacists needs fur-
ther studies [11, 17]. Mogul et al. advocate employing
creative and collaborative methods to engage pharmacy
students in entrepreneurial endeavors [17]. Shahiwala
has proposed the integration of entrepreneurship educa-
tion in the pharmaceutical sector, recommending proj-
ect-based and problem-solving-centric approaches [18].

In the investigated context, entrepreneurship and busi-
ness education within the pharmacy curriculum are often
planned as non-core and perhaps neglected in some
institutions. Effective entrepreneurial education through
interactive and cooperative strategies, which can afford
students practical experience in diverse entrepreneurship
fields, is suggested [19—-21]. In this study, the educational
program used gamification for the first time in the inves-
tigated context.

The present study aimed to evaluate the effect of a
gamified entrepreneurship and business education pro-
gram on the learning and self-efficacy in entrepreneur-
ship among pharmacy students. The research addresses
the following key questions: [1] How does gamification
as a pedagogical approach in entrepreneurship educa-
tion affect students’ learning and self-efficacy follow-
ing the training [2]? Are there significant differences in
students’ learning and self-efficacy scores post-training
based on gender, academic year, and age [3]? What is the
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relationship between students’ learning and their scores
of self-efficacy domains after completing the training?

Method
The quasi-experimental study was conducted at Shahid
Sadoughi University of Medical Sciences.

Participants

The participants included 5th- and 6th-year pharmacy
students in internship courses across industrial, commu-
nity pharmacy, and hospital settings. Out of 176 eligible
students in the school, 86 were randomly selected to
participate. They participant cohort comprised 27 male
students (31.4%) and 59 female students (68.6%). Among
the participants, 46 were in their 5th year of pharmacy
(53.5%), while 40 were in their 6th year (46.5%). The aver-
age age of the students was 25 years (+ 3 years).

Educational intervention

Gamification, project-based learning, and group dis-
cussion methods were implemented in the educational
intervention.

Development of the education program

The education program was designed through a compre-
hensive review of the literature and expert consensus.
Initially, frameworks for entrepreneurship in pharmacy
education, such as a framework for entrepreneurship in
pharmacy education and the educational outcomes of
the Center for the Advancement of Pharmacy Educa-
tion, were examined [1, 22]. In addition, various business
plan models were reviewed to develop the board game
platform.

Subsequently, the findings were discussed in an expert
panel comprising specialists in entrepreneurship (n=2),
pharmacy (n=3), and health professions education
(n=1). During these discussions, the program’s com-
ponents—including educational objectives, strategies,
teaching-learning methods, and assessment techniques—
were developed. The draft program was then evaluated
by a broader group of experts (n=12) with an average of
15 (+2) years of experience in pharmacy entrepreneur-
ship. Their feedback was reviewed and incorporated into
the program, finalized, and confirmed through consen-
sus. An overview of the educational program is presented
in Table 1.

Gamification features and game structure

The gamification method was designed using game ele-
ments, including badges/scores, competition, risk/
challenge, the entrepreneurial storyline in different phar-
maceutical fields, a puzzle method, a collective approach
with multiplayer, and providing feedback.
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Table 1 Overview of the entrepreneurship and business program in pharmacy education

Educational Objectives

Educational Content [1, 22]

Upon completion of the program, students will be able to:

1. Develop innovative concepts grounded in the principles of entrepreneurship and the pharmaceutical field.

2. Construct a comprehensive business plan for their ideas using the Canvas Model, addressing key components
such as customer segments, value propositions, revenue streams, and cost structures.

3. Demonstrate improved self-efficacy in entrepreneurial competencies, including problem-solving, critical think-
ing, and the ability to navigate challenges in business development.

-ldea generation

-Identifying opportunities and challenges from idea to entrepreneurship

-Financial managem

-Executive management

-Business, market, and product management

-Business environment in pharmacy

-Cost structure

-Revenue streams

-Effective presentation in the business process

-Business plan based on the Canvas Model

Teaching-Learn- Workshop  Didactic Education:
ing Methods (8 sessions)  Students received foundational training on the principles of entrepreneurship in the pharmaceutical business
through didactic teaching methods.
Discussion on Business Plan Components (Canvas Model):
-The nine blocks of the Canvas Model, covering the main areas of a business plan (e.g., customer segments, value
propositions, revenue streams, and cost structures), were discussed in small groups.
-Students analyzed real-world examples and case studies of entrepreneurship and business in the pharmaceutical
field, applying the principles of entrepreneurship.
Gamification Gamification Steps:
(10 sessions)  » Group Formation: Students were divided into groups of 5-7 members
- Idea Generation: Each group developed an innovative idea for entrepreneurship or business development in
the pharmaceutical field, addressing areas such as the pharmaceutical industry, clinical pharmacy, or community
pharmacy.
- Idea Presentation: Groups presented their ideas to the class.
- Expert Assessment: An entrepreneurship expert evaluated the ideas based on criteria such as innovation, feasi-
bility, and scientific merit, providing constructive feedback.
- Idea Finalization: Groups refined their ideas based on the expert’s feedback.
- Leaderboard Update: Points for each group were recorded on a leaderboard to track progress and maintain
engagement.
- Puzzle Completion: Groups collaboratively completed the puzzle of their business plan using the Canvas Model.
- Business Presentation: Students presented their completed puzzles, adhering to the principles of effective
business presentation.
- Critical Analysis: The expert and students critically analyzed each group’s puzzle, discussing strengths, weak-
nesses, and risks. Feedback was provided to further refine the projects.
- Scoring: Each of the four segments of the puzzle was scored.
- Final Leaderboard Update: The points for each group were updated on the leaderboard, concluding the gami-
fied activity.
Assessment -Self-Assessment of self-efficacy in entrepreneurship
-Project-based assessment
The program incorporated the Canvas Model as a 2. Value Propositions: Describes the bundle of products
foundational tool for the board game component. The or services that create value for a specific customer
Canvas Model is a strategic management framework to segment.
design, test, build, and manage scalable and profitable 3. Channels: Outlines how the company communicates
business models. It consists of nine blocks that address with and delivers value to its customer segments.
five core areas of a business: customer segments, value 4. Customer Relationships: Explains the types of
propositions, channels, customer relationships, and rev- relationships the company establishes with each
enue streams [23, 24]. customer segment.
The nine blocks of the Canvas Model include: 5. Revenue Streams: Represents the income generated
from each customer segment, accounting for
1. Customer Segments: Defines the specific groups of associated costs.
individuals or organizations the business aims to 6. Key Activities: Identifies the most important actions
serve. required to execute the business model.
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7. Key Resources: Highlights the essential assets needed
to make the business model function.

8. Key Partnerships: Lists the network of suppliers and
partners that support the business.

9. Cost Structure: Details the major costs incurred
while operating the business model.

This structured approach provided students with a com-
prehensive understanding of business model develop-
ment and its application in the pharmaceutical context.

Program implementation
First Step: Didactic and Small Group Training.

The program began with training on the principles
and processes of entrepreneurship in the pharmaceutical
business. This phase utilized didactic teaching methods
combined with small group discussions to ensure a foun-
dational understanding of key concepts.

Second Step: Idea Generation.

In the next phase, Students were tasked with generating
innovative ideas for entrepreneurship or business devel-
opment within the pharmaceutical field. These ideas were
required to address one of three areas: the pharmaceuti-
cal industry, clinical pharmacy, or community pharmacy.
Each idea was presented by the students and evaluated
by an entrepreneurship expert. The evaluation criteria
included the innovation of the idea, its feasibility, and its
foundation in scientific merit. Points for each group were
recorded on a leaderboard.

Third Step: Collaborative Puzzle Completion and
Presentation.

In the next phase, students engaged in a gamified activ-
ity centered around completing a puzzle based on the
Canvas business model. Students then worked collabora-
tively in groups to complete the different components of
the puzzle corresponding to their proposed idea. Follow-
ing this, they presented their completed puzzles, adher-
ing to established principles of business presentation.
Each segment of the puzzle was critically analyzed by
both the entrepreneurship expert and the students. This
process allowed students to participate in evaluating the
strengths, weaknesses, and risks associated with each
idea. Feedback was provided to each group by the busi-
ness expert to refine their projects.

Final Step: Scoring and Leaderboard Update.

Each of the four segments of the puzzle was assessed,
ensuring a structured and objective evaluation. The
scores from each segment were aggregated, and the
final points for each group were recorded on the leader-
board, maintaining a competitive and engaging learning
environment.

This structured approach combined theoretical knowl-
edge with practical application, fostering critical think-
ing, collaboration, and innovation among students while
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providing a realistic simulation of entrepreneurial pro-
cesses in the pharmaceutical sector.

Study duration
The intervention was implemented every week over six
months.

Evaluation of students

Student learning was evaluated through a project-based
examination, which required them to develop and com-
plete a business canvas as part of the assessment. The
projects were evaluated by an expert in the field of
entrepreneurship. Additionally, students’ self-efficacy
was measured through a self-assessment questionnaire
administered one month following the completion of the
intervention.

Study measures

Students’ self-efficacy using the De Noble questionnaire
was completed by each participant before and after the
educational program. This questionnaire contains 23
items in six domains, including developing new product
and market opportunities, building an innovative envi-
ronment, initiating investor relationships, defining core
purpose, coping with unexpected challenges, and devel-
oping critical human resources [25]. The instrument uti-
lized in this study was validated in Iran by Khalili, with its
reliability confirmed through internal consistency (Cron-
bach’s Alpha=0.93) [26]. To ensure its applicability to the
pharmaceutical entrepreneurship context, the content
validity of the questionnaire was further investigated. An
electronic form for validity assessment was distributed
to 15 pharmacy students and experts, who were asked to
evaluate the relevance and appropriateness of the items
for use in the pharmaceutical entrepreneurship field. The
quantitative content validity of the questionnaire was
assessed using the “Content Validity Ratio” (CVR) and
“Content Validity Index” (CVI). Experts were requested
to evaluate the necessity of each question based on a
three-level spectrum (necessary, useful but not necessary,
and not necessary). The minimum acceptable CVR value
was determined using the Lawsche Table [27]. Further-
more, the relevance of each question was assessed using
a four-point Likert scale to calculate the CVI [28]. The
results demonstrated that all questions achieved CVR
values above 0.49 and CVI values above 0.79, confirm-
ing the quantitative and qualitative content validity of the
questionnaire for use in pharmaceutical entrepreneur-
ship. This validation was further endorsed by an expert
panel.

To assess the internal consistency of the questionnaire,
30 students participated in a pilot study. The analysis
revealed a Cronbach’s Alpha value of 0.89, indicating high
internal consistency. A Cronbach’s Alpha value of 0.70 or
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Table 2 The students'scores of self-efficacy in entrepreneurship

Domains Pre-test Post-test P-
Mean+SD Mean+SD Value

Developing new productand  1236+3.14 19.05+3.15 0.0001

market opportunities

Building an innovative 6.48+1.88 11.90+1.64 0.0001

environment

Developing critical human 6.96+1.77 11.91+£2.05 0.0001

resources

Initiating investor relationships  6.73+1.79 734+1.73 0.012

Coping with unexpected 845+2.50 11.54+222 0.0001

challenges

Defining core purpose 5.13+4.50 7.84+1.49 0.0001

Total 46.11+£259  69.58+2.04  0.0001

Pair t-test

above is considered acceptable for scales, while a value of
0.80 or higher signifies satisfactory overall reliability [29].
These results confirm the reliability and validity of the
instrument for measuring the intended constructs in the
pharmaceutical entrepreneurship context (Appendix 1).

The project-based examination was scored using a
10-item checklist, which was developed based on the key
components of the Canvas model. These components
included customer segments, customer relationships,
value propositions, key activities, key partners, distri-
bution channels, key resources, revenue streams, cost
structures, and idea generation. The qualitative content
validity of the checklist was confirmed through review by
a panel of 10 experts in pharmacy and entrepreneurship.
A pilot evaluation of the project was conducted using
this checklist. Each item on the checklist was scored on a
scale of 0 to 10, resulting in a total possible score range of
0 to 100. Higher scores reflected a greater level of effec-
tive learning among the students.

Data analysis

Data were analyzed using descriptive tests (Mean, SD,
and Percentage). Pearson’s correlation coefficient was
employed to examine the relationship between total
learning scores, self-efficacy scores, and age. A paired
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t-test was conducted to compare students’ scores before
and after the intervention, while an independent t-test
was used to analyze differences in scores based on gen-
der and academic year. Moreover, regression analysis was
utilized to explore the relationship between the depen-
dent variable (learning) and independent variables (e.g.,
self-efficacy domains, age, gender). Statistical significance
was set at the 0.05 level. All analyses were performed
using IBM SPSS Statistics, Version 21.0.

Results

The students’ learning scores were reported as
89.93+5.66. The scores of students’ self-efficacy areas
were reported as 46.11 +2.59 before and 69.58 + 2.04 after
the training program. (P-value = 0.0001). (Table 2).

The results of the regression test showed the students’
learning scores with self-efficacy scores in the domain of
“initiating investor relationships” had a negative correla-
tion (p=0.005), and their scores in the domain of ‘coping
with unexpected challenges’ had a positive correlation
(p=0.03) according to the crude model. In the regres-
sion analysis, the initial examination of the relationship
between the domain of “developing new product and
market opportunities” and self-efficacy scores yielded no
significant findings. However, after adjusting for age, gen-
der, and academic year of students, a significant relation-
ship was revealed. The findings indicated that an increase
in the self-efficacy scores in the “developing new product
and market opportunities” domain is associated with an
average increase of 0.6 in individuals’ learning scores.
Moreover, an increase in the self-efficacy scores in the
“Initiating investor relationships” domain is associated
with an average decrease of 1.45 in students’ learning
scores. (Table 3).

The results showed no significant difference in stu-
dents’ learning scores (p=0.4) and self-efficacy scores
(p=0.14) by gender. Also, there was no significant dif-
ference between students’ learning scores (p=0.08)
and self-efficacy scores (p=0.20) by academic year. The
results showed no significant relationship between age

Table 3 The relationship between the self-efficacy domains and entrepreneurship learning scores of pharmacy students

Domains Model 1* Model 2%*

Unstandardized Standardized Unstandardized Standardized

Coefficients Coefficients Coefficients Coefficients

B Std. Error Beta Sig. B Std. Error Beta Sig.
Developing new product and market opportunities 0.47 0.30 0.26 0.1 0.64 0.30 0.36 0.03
Building an innovative environment 0.31 049 0.09 053 024 048 0.07 0.62
Developing critical human resources -0.30 042 -0.10 048  -0.27 042 -0.09 0.52
Initiating investor relationships -1.43 0.50 -043 0.005 -145 049 -0.44 0.004
Coping with unexpected challenges 0.68 0.31 0.26 0.03 036 034 0.14 0.28
Defining core purpose -0.77 0.63 -0.20 022  -095 0.63 -0.25 0.13

*Model 1: Crude (including Self-efficacy domains); R=0.38, R Square =0.144, Adjusted R Square =0.068
**Model 2: Adjusted for gender, age, and academic years; R=0.445, R Square=0.198, Adjusted R Square=0.103
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and students’ learning scores (p=0.80) and self-efficacy
scores (p=0.6).

Discussion

The present results showed that the educational program
based on gamification improved students’ self-efficacy
and learning about entrepreneurship and business. The
results sugges that scores in domains initiating investor
relationships, coping with unexpected challenges, and
developing new product and market opportunities were
associated with the students’ learning scores.

Entrepreneurship and business education involves the
intentional transfer of critical knowledge and information
for entrepreneurship aimed at improving learners’ atti-
tudes, skills, and abilities. Entrepreneurial skills encom-
pass a complex set of interrelated elements. Students
must acquire diverse skills across business domains,
including customer engagement, creative thinking, and
an understanding of business processes and regulations.
Learners are expected to understand the steps of idea
generation and business processing in various pharma-
ceutical sectors, such as pharmacy services, sales, and
innovative production. Mastery of tax, legal, and finan-
cial aspects in their fields is crucial. Therefore, education
needs to offer hands-on application opportunities where
learners practice the application of business and finan-
cial principles across pharmaceutical fields. Gamifica-
tion enhances complexity and active learning, allowing
learners to practice skills in a safe environment [14]. The
present study’s integration of gamification and interac-
tive and project-based approaches in entrepreneurship
and business education has proven effective in enhancing
pharmacy students’ learning and self-efficacy. By creating
a motivational and collaborative environment, students
are better prepared to navigate the challenges of entre-
preneurship and possess the necessary skills to develop
innovative solutions in their future careers. The findings
reinforce the significance of experiential learning, feed-
back, and gamification in entrepreneurship education,
providing students with the opportunity to actively par-
ticipate in all stages of the entrepreneurial process and
receive feedback. Memar et al. (2021) used “Strategic
Business” to teach entrepreneurship effectively, stimulat-
ing analytical skills, improving student interaction, and
increasing learning quality [30].

The incorporation of a puzzle game format in the form
of a business canvas proved beneficial in teaching stu-
dents the principles of business canvas development,
which is essential in the initial phases of entrepreneur-
ship activities in pharmaceuticals. The findings are
consistent with Aparicio et al’s meta-analysis, which
revealed that entrepreneurship and business educa-
tion positively affect entrepreneurial knowledge, ability,
and intention. The meta-analysis involved the synthesis
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of various studies, demonstrating a strong correlation
between entrepreneurship and business education and
the enhancement of entrepreneurial competencies [21].
In addition, the present study’s findings align with those
of Gatwood et al., who found that a team project-based
approach in compiling a business environment within
the pharmaceutical field led to a deeper understanding of
the relationship between the commercialization of phar-
macy practice and practical problem-solving in business.
This approach not only fostered a better comprehen-
sion of the principles and concepts of commercializa-
tion in pharmacy but also positively influenced students’
understanding of pharmaceutical management and the
commercial aspects of pharmaceuticals. Consequently,
their results contributed to the enhancement of students’
readiness for innovative performance after graduation
[31]. The present results showed entrepreneurship and
business education play a vital role in developing phar-
macy students’ entrepreneurial knowledge and intention,
as suggested by Aparicio et al's meta-analysis [21]. The
improvement in self-efficacy scores across various exam-
ined domains, such as identifying opportunities, creating
an innovative environment, developing human resources,
relationships with investors, coping with unexpected
challenges, identifying the main goal, and entrepreneur-
ial intention, provides evidence for the effectiveness of
systematic entrepreneurship and business education in
empowering pharmacy students to pursue business and
entrepreneurial ventures in the future.

Self-efficacy in entrepreneurship is recognized as a
conscious belief of a person who wants to start a risky
business in the future to increase value and earn a profit.
Entrepreneurship self-efficacy is introduced as a key fac-
tor in the formation and occurrence of entrepreneurial
behavior [32, 33]. Since the development of self-efficacy
in entrepreneurship requires experience and practice,
educational programs require providing situations where
students experience active participation in all stages
of the implementation of an entrepreneurial process.
The students need to practice and receive feedback to
understand the consequences of their decision. Creat-
ing a motivational and collaborative environment in idea
generation and entrepreneurship activities optimizes
learner’s self-efficacy. The present method to enhance
self-efficacy among pharmacy students through gamifica-
tion and a team project-based approach in entrepreneur-
ship and business education aligns with the growing body
of research emphasizing the importance of experiential
learning and feedback in developing entrepreneurial
competencies. By integrating game elements and projects
into the learning process, students grasp the intricacies
of Canvas’ business plan development and experience
active participation in the entrepreneurial process. This
immersive approach facilitated a better understanding of
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the consequences of their decisions and allowed them to
practice and refine their entrepreneurial skills. The moti-
vational and collaborative environment fostered by the
gamification in the learning process has generated posi-
tive outcomes in terms of students’ self-efficacy. Casau’s
systematic review further supports the effectiveness of
game-based learning and gamification in entrepreneur-
ship education, highlighting the method’s potential to
enhance students’ entrepreneurship competencies [12].
Moreover, the study by Aries et al. (2020) on entrepre-
neurship courses with a business plan in online educa-
tion confirmed the positive impact of gamification on
students’ self-efficacy in entrepreneurship. Their find-
ings indicate that gamification can influence students’
attitudes toward entrepreneurship, perceived behavioral
control, and subjective norms, ultimately leading to an
increase in self-efficacy [20]. These results underscore the
importance of incorporating gamification into entrepre-
neurship and business education to cultivate students’
entrepreneurial mindset and skills.

The present results indicated that students’ entrepre-
neurship scores had a positive and significant relation-
ship with their self-efficacy in “coping with unexpected
challenges” The skill of coping with unexpected chal-
lenges demonstrated a positive correlation with entre-
preneurship self-efficacy scores. This finding highlights
the importance of resilience and adaptability in encoun-
tering unforeseen obstacles, which are essential qualities
for entrepreneurial success. Tolerance for unpredictable
changes in business conditions, working under constant
stress, pressure, and conflict, and resilience in the face
of difficulties in this field were evaluated in the domain.
Entrepreneurship is associated with facing various risks
and ambiguous and challenging conditions. In the field
of entrepreneurship, developing risk-taking and toler-
ance skills is necessary. The gamification method, by
creating opportunities for discussion and exchange of
ideas regarding different risks and the practical method
to manage them, led to improved beliefs in tolerance
and resilience in the pharmaceutical business. Zichella’s
research highlights the benefits of game-based learning
in educating students about entrepreneurship, especially
regarding the cognitive processes of decision-making in
financial risks. The game emphasizes cognitive biases,
like the prior profit effect and risk degree, contributing to
amplified student awareness of financial risks [34]. Both
studies underline the importance of engaging students
in active learning situations. Students in gamified entre-
preneurship courses need to understand and manage the
financial and legal risks associated with pharmaceutical
fields. They require learning about risks, their implica-
tions, how to manage them, and the pertinent national
and international regulations. The interactive nature of
these learning methods ensures that students not only
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learn theoretical concepts but also apply them practi-
cally, which can enhance their understanding and reten-
tion of knowledge. Furthermore, by allowing students to
analyze and learn from the risk and regulatory aspects
of other groups’ ideas, they are given a comprehensive
learning experience that simulates real-world business
environments.

In the gamification teaching method, the students had
to examine the different domains of their central idea
from the market, value creation, and customer domains
inseveral sessions and think about its details. Also, the
opportunity to critically evaluate the ideas of other
groups and explain the risks and domains of the mar-
ket, financial affairs, and business details of each idea
had a positive impact on the growth of students’ belief
in developing new products and market opportunities.
In the ‘developing new product and market opportuni-
ties’ domain, students’ self-efficacy was assessed related
to identifying new market opportunities for new services
and products, producing products to meet unmet cus-
tomer needs, finding new ways to improve existing prod-
ucts, designing products to solve current problems, and
identifying potential growth areas. The present results
showed that gamification and critical appraisal of differ-
ent projects have significantly improved this skill among
students. Mogul et al. designed a course to encourage
innovation and entrepreneurship in pharmaceuticals.
Students were asked to design an innovative clinical ser-
vice in a work team to solve pharmacy problems. The
findings revealed that a majority of participants reported
an enhanced understanding of the role of pharmacy in
developing innovative pharmaceutical services. More-
over, 86% tend to be involved in innovative opportunities
for pharmaceutical services in their future career. Their
results showed that entrepreneurial projects lead to a bet-
ter understanding of the role of pharmacists in pharma-
ceutical activities [17]. Shahiwala’s findings suggest that
integrating active student participation in team projects,
such as compiling the business landscape and employing
the SWOT method, into educational programs fostered
students’ entrepreneurial thinking. These initiatives,
coupled with problem-based learning focused on societal
and professional challenges, help students grasp the vari-
ous elements influencing business risk creation and bet-
ter prepare them for the entrepreneurship landscape. The
learning methods effectively cultivate students’ entrepre-
neurship-related skills and knowledge [18].

The current findings demonstrated a negative corre-
lation between students’ learning scores and their self-
efficacy in building relationships with investors. This
domain assessed self-efficacy in three areas: establish-
ing connections with key individuals linked to capital
sources, maintaining relationships with potential inves-
tors, and identifying potential funding opportunities for
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investment. The negative correlation observed in the
domain of relationships with investors suggests that an
overemphasis on cultivating such relationships may not
inherently improve students’ self-efficacy in entrepre-
neurship. This finding highlights the need for further
investigation to explore the underlying factors contrib-
uting to this relationship and to develop strategies that
align students’ perceptions with other essential entre-
preneurial competencies. The negative association raises
concerns, particularly in light of students’ strong belief
in the pivotal role of investment in the success of phar-
maceutical businesses. This perception may overshadow
the development of other critical skills and knowledge
necessary for entrepreneurial success, warranting a more
balanced approach to entrepreneurship education. The
market and business climate, the lack of economic sta-
bility, and favoritism in the business of the field of phar-
maceuticals may affect the students’ belief about the high
impact of the role of investors in the success of entre-
preneurship in pharmaceuticals. In line with the present
study, Hosseinzadeh et al. showed that the high attrac-
tiveness of employment and dependence on government
systems in fulfilling career and systemic factors may
affect students’ self-efficacy and entrepreneurship inten-
tion [19]. Further studies are recommended regarding the
factors affecting the self-efficacy of pharmacy students in
entrepreneurship.

Limitations

This study utilized a quasi-experimental design, which
carries inherent limitations, including the absence of a
control group. Furthermore, the small sample size and
the restriction to a single year of data collection con-
strained the depth and generalizability of the findings.
The specific business laws, financial regulations, and
economic environment of the studied context may have
influenced students’ thought processes and self-efficacy
in entrepreneurship. These contextual factors limit the
generalizability of the results to settings with similar
legal, financial, and cultural frameworks.

Conclusion

Gamification in entrepreneurship education has dem-
onstrated a positive effect on enhancing the learning
and self-efficacy of pharmacy students. This approach
facilitates a holistic understanding of the commercial
landscape within the pharmaceutical sector and equips
students with the skills necessary for innovative per-
formance in their future careers. The findings of this
study indicate that gamification strategies significantly
improved students’ self-efficacy and learning in entrepre-
neurship. The results highlighted that students’ self-effi-
cacy scores in entrepreneurship influenced their ability
to initiate investor relationships, navigate unexpected
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challenges, and identify new product and market oppor-
tunities. Consequently, the development of business and
entrepreneurial competencies among pharmacy students
is recommended, with gamification and cooperative,
active learning methods as effective tools in entrepre-
neurship and business education.
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