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ABSTRACT

Educational institutions should promote student entreprencurship to foster
personal growth, skill development, and social change. By employing
collaborative learning strategies that develop leadership and entrepreneurial
skills, teachers can improve this. In addition to introducing a business simulation-
based learning approach to encourage academic motivation, leadership
development, and creative thinking, this paper examines the importance of student
leadership in computer science education. This approach, which emphasizes
cooperation, was tested with 136 computer science students at a Bulgarian
university. The results showed that teamwork and listening skills were more
important to students than technical knowledge. The findings imply that business
simulations provide a useful setting for developing the technical and leadership
abilities essential to the technology industry.

Keywords: business simulation learning, computer science education,
leadership, student leader, student motivation
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INTRODUCTION

Leadership is one of the greatest challenges facing modern institutions, as it plays
a crucial role in directing and shaping the future of communities, organizations,
and nations. It is widely acknowledged as the ability to persuade, inspire, and direct
individuals or groups toward shared goals. Leadership is a key factor in an
organization’s competitive advantage and productivity, influencing individuals’
ability to achieve common goals (Hennicke et al., 2023). Relational dynamics and
the leader—member exchange approach are crucial (Northouse, 2019; Scandura and
Meuser, 2021). A shared vision unites members and motivates them toward
common goals, guiding the organization toward its goals (Zasa and Buganza,
2023). In this context, leadership implies visions of change, impact, self-concept,
and dedication to meaningful goals. It requires choices to respond adequately to
changes in the external environment, as well as followers' motivation to achieve
goals (Dobrev, 2024).

Davidson and Hughes (2020) emphasize the importance of ethical and
moral leadership in institutions, arguing that it is crucial to institutional success.
Organizations must adapt to the rapidly changing business environment, driven by
technological advancements, to ensure survival and success (Muhanna, 2023;
Musaigwa, 2023). Different leadership styles, such as autocratic, democratic,
laissez-faire, transactional, and transformational, influence performance,
employee satisfaction, and organizational culture (Udin, 2023). Autocratic
leadership is centralized, promoting quick decision-making, but can lower staff
morale and inhibit innovation (Harms et al., 2018; Chukwusa,2019). Democratic
leadership is centralized, beneficial for start-ups and technology-based companies,
and promotes cooperation and cocreation (Costa et al., 2023; Caillier, 2020;
Dyczkowska and Dyczkowski, 2018). Laissez-faire leadership promotes
autonomy but may lead to a lack of direction and oversight (Carli and Eagly, 2018;
Zhang, Wang, and Gao, 2023). Transactional leadership employs rewards and
punishments to motivate employees, but this approach may limit creativity and
adaptability (Jaqua and Jaqua, 2021). Transformational leadership focuses on
personal and professional growth, innovation, and change encouragement but may
be tax leaders (Khan et al., 2020). Other leadership styles include benevolent,
servant, paternalistic, charismatic, collectivistic, and empathic (Hadziahmetovic,
Tandir, and Dzambic¢, 2023; Liden et al., 2024). However, this is a leadership style
in which a person influences others while focusing on the group's objectives and
mission. It is distinct from transactional leadership, which emphasizes identifying
and meeting subordinates' needs (Ayandibu, 2024). As the author noted, individual
consideration, intellectual stimulation, inspirational motivation, and idealized
influence are characteristics of a leader's influence on followers. High
performance, creativity, original thought, problem-solving skills, and personal
attention are encouraged by this approach (Ayandibu, 2024). Research indicates
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that this approach encourages individualized consideration, improves task
performance, and helps members exceed expectations (Lai et al., 2020). All levels
of leaders can demonstrate transformational leadership through educational
stimulation, idealized influence, inspirational motivation, and personalized
attention.

Benevolent leadership prioritizes followers' well-being, whereas
paternalistic leadership treats team members such as family members (Shen et al.,
2023). Charismatic leadership uses personal appeal and persuasiveness, whereas
collectivistic leadership emphasizes group objectives and well-being (Klein and
Delegach, 2023). Empathic leadership creates a welcoming and inclusive
workplace, requiring strong, trust-based relationships, an inclusive work
environment, and emotional intelligence (Nakamura and Milner, 2023).

On this basis, the effective management of organizations, employee
happiness, and overall performance can be strongly influenced by leadership styles
that provide different methods of directing and influencing others. As
organizations face rapid technological and environmental changes, understanding
the nuances of various leadership approaches — ranging from autocratic to
empathic — enables leaders to adapt effectively and ethically. Each style has
distinct strengths and limitations, and selecting the appropriate style in each
context can foster innovation, collaboration, and resilience. Therefore, informed
leadership is essential for institutional success, ethical governance, and sustainable
growth. Choosing the best strategy for managing people in organizational
environments can be made easier for leaders through a thorough understanding of
individual leadership styles, with their advantages and disadvantages.

In regard to leadership, it is essential not only in the political and corporate
spheres but also in education, where it can significantly impact student outcomes
and institutional success. The SDGs Young Leadership and Social Responsibility
Training Program (United Nations, 2022) aims to enhance youth leadership and
social responsibility in the context of achieving the Sustainable Development
Goals. Improving young people’s awareness, ingenuity, entrepreneurship, and
social impact is part of the program. Working with many societal stakeholders, the
project is creating an international alliance to empower youths to act for social
innovation in the SDGs.

Educational institutions play a crucial role in nurturing leadership skills
among students, preparing them for a rapidly evolving world. Universities can
integrate leadership training into their curricula by designing courses or projects
that challenge students to solve social, economic, or regional innovations. Offering
interdisciplinary leadership programs across disciplines fosters collaboration and
encourages students to approach regional challenges from different perspectives.
Leadership development is essential in fields such as computer science, where
technological advancement and innovation are paramount. In this sense, the young
people around the world who perceive changes through economic, social,

97



technological, and environmental prism, are most concerned about growing
inequality and financial pressures, but remain optimistic thanks to
entrepreneurship, innovation, and the pursuit of a meaningful, balanced lifestyle
(World Economic Forum, 2026). In this context, the attitudes of business leaders
also show cautious optimism - although the national and global economic outlook
remains uncertain, confidence in one's own companies, the resilience of medium-
sized businesses, and the increasing use of modern technologies reinforce
confidence in growth and adaptation in 2026 (J.P. Morgan, 2026).

The purpose of the present study is to examine the importance of student
leadership in computer science education and to propose a business-simulation-
based learning approach to foster creative thinking and leadership skills.The
following research questions are formulated:

e RQI1: Do business simulations in the learning environment
influence the development of students' leadership skills?

e RQ2: How are business simulations integrated as part of a
university's strategy for social impact and contributing to regional
innovation?

o RQ3: Do business simulations increase students' motivation and
help them develop critical and creative thinking when they acquire
new skills in a learning environment?

e RQ4: Is there a relationship between an individual's personality
profile and their leader profile?

The approach was tested with 136 computer science students at the
Bulgarian University by forming small teams of 4 people, each representing a
small learning company with clearly defined roles and responsibilities. We
conducted surveys to assess students' attitudes toward the applied learning
approach before and after the business simulation. The approach was applied in a
specific context—computer science training at a Bulgarian university—among
students pursuing 3- and 4-year bachelor's degrees in areas related to "user
experience design" and "web content management systems". The choice of the two
study areas was dictated by the flexibility of the study program, which includes
topics related to project management in software production and a close
specialization in user interface and web application development.

LITERATURE REVIEW

Development entails acquiring the skills and abilities necessary for effective
leadership. It focuses on human capital and enhanced capabilities, enabling
individuals to think and act in new ways. Leader development is an expansion of
a person's ability to be effective in a leadership role and process. If a leader
develops knowledge, skills, and abilities, leadership will be more effective
(Kjellstrom, Stalne and Tornblom, 2020). In this sense, a crucial part of leadership
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education is offering a dynamic and experiential learning model that enhances the
retention and application of leadership theories. These can be achieved with
business simulations to provide a controlled environment for learners to apply
theoretical knowledge to real-world business challenges, enhancing critical
thinking and strategic decision-making (Velez & Alonso, 2025), as well as
problem-solving abilities (lonescu-Feleaga et al., 2025). They also promote
emotional intelligence, collaboration, and communication. Furthermore, business
simulations allow participants to experiment with different leadership styles
without real-world repercussions, enhancing their understanding and application
of leadership theories.

All the business simulation models and approaches can be explained
through constructivist learning theory. Finding and transforming complex
information, verifying it against established norms, and making necessary
revisions are all part of constructivism in education (Efgivia et al., 2021). Instead
of relying solely on teacher delivery or transfer, it emphasizes the construction or
accumulation of new knowledge within students' cognitive structures on the basis
of experience (Ibid). Constructivist learning theory accounts for these business
simulation models and methodologies. Inquiry-based learning, project-based
learning, problem-based learning, and collaborative learning are some of the ideas
that underpin constructivism. These fundamental ideas are connected to
instructional strategies and classroom practices, as noted by Saarsar (2018). The
author makes a connection between inquiry-based learning and motivating
students to research subjects, poses questions, and builds their knowledge via
exploration and discovery. Students actively explore and investigate concepts
through questioning, research, and discovery in inquiry-based learning, a
constructivist approach (Chand, 2023). However, problem-based learning
encourages critical thinking, teamwork, and knowledge application by giving
students real-world problems or scenarios to solve them (Chen, 2024). Another
application of constructivism is project-based learning, in which students
undertake lengthy, practical projects to investigate complex subjects (Milla, 2025).
Collaborative learning encourages communication, teamwork, and peer learning,
as students work together in groups to accomplish shared learning objectives
(Saarsar, 2018). Taken together, these basic principles, embedded in constructivist
learning theory, inform the development of business simulation models and
approaches that are adapted to different use cases, meet students' personal needs,
and remain directly connected to the business environment. Constructivism
emphasizes the value of interpersonal communication and teamwork in the
educational process.

Business simulations help students apply theoretical knowledge, enhance
critical thinking skills, and understand real-world business problems (Zoroja, Bach
and Miloloza, 2019). Simulation games provide a safe, controlled environment,
preventing the negative effects of mistakes in real life. They offer an interactive
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learning environment that combines complexity, realism, and enjoyment, making
learning more engaging, adaptive, and intuitive (Hennicke et al., 2023).
Simulation-based leadership games enable students to manage a company in a risk-
free environment and share knowledge among departments, developing innovative
skills, motivational abilities, and meaningful tasks (Lovin et al., 2021).

Business simulations are driven by three cognitive processes:
experimentation, reflection, and inquiry (Barbaroux, 2022). Experimentation
involves designing and implementing sequences of actions to test hypotheses and
evaluate outcomes, whereas reflection and inquiry guide experimentation and
outcomes. Simulation-based learning helps educators make decisions about using
transfer-from-simulation tasks to help students develop higher-order thinking
skills essential for academic success and learner independence (Falloon, 2019).

Repetitive game-based practices in business simulations reinforce stronger
associations with actions and behaviors, aiding recall and memory formation, and
enhancing students' cognitive schema built around stimulus—response—
consequence associations (Faisal et al., 2022). Ross (2021) identified simulation-
based learning as a powerful tool in vocational education, supporting its
effectiveness and multidimensional benefits.

Barbaroux (2022) stated that business simulations can significantly
enhance leadership skills and competencies, such as self-awareness, self-
regulation, self-motivation, problem-solving, strategy execution, social awareness,
and relational competencies. According to Kapur (2022), leaders must focus on
achieving specific goals and tasks, which requires developing communication,
motivation, creativity, positivism, feedback, delegation, trustworthiness, work
ethics, conscientiousness, and conflict resolution. Effective communication is
crucial for motivation, creativity, and increased productivity. Leaders must form
positive perspectives, strengthen problem-solving skills, provide feedback, and
supervise the workforce. Trustworthiness is essential for honesty and sincerity.
Collaboration and integration are crucial for team members. Work ethics are the
beliefs and principles that leaders must uphold. Conscientiousness and conflict
resolution methods are also essential.

All these skills and competencies can be effectively developed in an
educational environment through simulation-based games. Team-based simulation
is a well-known business simulation practice for developing leadership skills that
involve students managing a simulated company or project, each taking on a
leadership role. Zamiri and Esmaeili (2024) reported that this type of simulation
mimics real-world scenarios for experiential learning, providing learners with a
safe, controlled environment for skill development. Accordingly, incorporating
gamification and simulations into learning communities can create a dynamic,
effective learning environment, promoting active participation and skill mastery.
Hwang (2023) applied an approach to identify the effects of simulation-based
education combined with team-based learning compared with simulation-based
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education on nursing students. The author explored a simulation practice education
program that focused on immersion, learning satisfaction, and self-efficacy. High
academic achievement was achieved through active participation, or immersion,
where learners fully immersed themselves in the learning process, as shown by the
results of the study. According to his experiment, simulation-based education
improves communication ability and self-efficacy, which reduces practice stress
and is crucial for learning motivation. Therefore, professors should study effective
simulation education methods. A similar hybrid simulation approach was applied
by Tong et al. (2024), which facilitates a seamless learning experience, allowing
individuals to practice skills in a simulated environment, receive immediate
feedback, and apply their knowledge to real-world situations.

Scenario-based challenges are another good practice that improves
students' leadership skills in problem solving, strategic thinking, and adaptability
by presenting specific crises and requiring them to develop strategies to address
them. Samadi-Parviznejad (2021) conducted a study that focused on the simulation
method and used it to model and evaluate the predictive outcomes of simulation
participants. The experiments are carried out via a computer simulation method
and Enterprise Dynamics (ED) software, which is widely used for modeling and
simulating various problems.

Reflective practice and feedback are other common components of
business simulations, involving regular debriefing sessions, feedback from
instructors and peers, and self-awareness, thereby promoting continuous
improvement and personal growth. Moranya, Reynolds, and Gannon (2018)
discuss the development of a business simulation game for undergraduate students
and highlight the benefits of technology-assisted learning. Their methodology
comprises five phases: reflective practice and problem identification; the design of
active learning strategies; game development; analysis of student feedback; and
the integration of student feedback. The proposed reflective practice led to the
creation of a simulation game, highlighting the importance of reflective practice in
an educator's toolkit. It enables meaningful improvements by questioning the
educational process and one's involvement.

Role rotation in a simulation helps students understand different
leadership roles, identify strengths, and develop areas for improvement. Role or
job rotation is a widely accepted method for developing skills and motivation in
the human resource literature. Cadotte (2022) stated that some educational
institutions aim to develop students' leadership skills by providing opportunities to
assume leadership roles. The author reported that leadership rotation with
constructive feedback is effective, and this can be achieved through simulations by
rotating the presidency during the simulation. Cadotte (2022) described an
approach in which teachers should inform students that they will manage a team
and serve as the company's president, overseeing tasks, monitoring performance,
and helping the team achieve success. Each simulation has a life cycle, such as
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start-up, test market, pitch competition, growth, and final accounting, which can
be rotated according to the life cycle. We believe that such an approach would be
quite useful for integration into the curriculum, particularly in computer science
education. Students can rotate through the various roles and tasks associated with
them.

Popular business simulation techniques include coaching and mentoring,
which match students with coaches or mentors to offer individualized support and
practical guidance, improve learning, and address leadership issues. Bradford et al.
(2017) concluded that coaching has a positive effect on personal learning. The
authors proposed a model that is based on the postulate that supervisors help create
an environment that allows for increased levels of learning. Bradford et al. (2017)
used nonmetric categorical scales to measure respondents' training, coaching, and
mentor status. The respondents were asked to identify their last training experience
as internal, external, or on-the-job. A coach is responsible for helping employees
learn necessary tasks and skills and can be a manager, supervisor, or other
individual.

Bauer, Heitzmann, and Fischer (2022) share good practices in their
research and refer to the 3P model introduced by Biggs (1993) as a simulation-
based learning framework. The model is a comprehensive approach to educational
evaluation that considers not only the product of learning but also the learning
process and presage factors. This includes product factors, which refer to learners'
achievements, and process factors, which involve cognitive, metacognitive,
affective, and regulative processes. The model also considers interactive and
collaborative processes in groups. The study of simulation-based learning can offer
valuable insights into the interplay between learner characteristics, simulation
context, design, learning processes, and outcomes. This comprehensive approach
can be particularly useful in contexts requiring complex skills, such as higher
education and professional training.

Another business simulation model was proposed by Brassier, Favre-
Bonté, and Ralet (2024). It explores the links among team cohesiveness,
performance, player perceptions, and simulation technology. Their model is
conducted in five stages, the first of which focuses on team cohesiveness. It was
assessed via five distinct measures: school belonging, choice by class, choice by
role, choice by profile, and random assignment. These measures were used to
determine whether team members were selected from the same school or across
multiple schools. The next stage of the model refers to measuring the participants’
performance in a serious game via actual data—scores and rankings—instead of
relying on self-report questionnaire data. After that, the authors examine both the
perception of the team's organization and the perception of the gaming experience
before and during the decision-making processes. Finally, the study identifies
factors that promote or hinder the use of technology-based learning tools, thereby
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assisting in the creation of strategies that improve user satisfaction and
performance.

The question arises whether business simulations can be integrated into
the university curriculum and, at the same time, be compatible with the regional
innovation ecosystem. In this context, the research of Tijssen, Edwards, and
Jonkers (2021) argues that the conventional goal of research and innovation
excellence should be extended to local innovation ecosystems, requiring regional
policy to develop its own criteria beyond research excellence. The authors noted
that the drivers of growth vary across regions, affecting university development.
According to them, integrating entrepreneurship education into the curricula
should be a common practice, as seen from the portfolio of several universities in
the European Union. Interdisciplinarity is thus promoted as a core value of
innovation-oriented entreprencurship.

Alstete (2023) explored the integration of multiple business simulations
with increased assignment weighting in a university business curriculum. He uses
a case study research design to test programmatic and learning theories. This study
suggests that systemic program-wide implementation of teaching resources such
as simulations, microsimulations, and role-playing assignments can enhance
experiential learning. The author proposes innovative implementation ideas to
strategically arrange simulation assignments, preparing students for future
management work-based training.

Galan-Muros and Davey (2019) also created a comprehensive ecosystem
framework for university-business cooperation (UBC), incorporating researchers,
managers, and policymakers. It systematically maps the elements of UBC in higher
education institutions and their interrelations. The framework simplifies the
complexity of UBC, providing a common understanding of its operations. It also
serves as an interorganizational performance management tool, supporting UBC
decision-making processes and contributing to policy and management settings.

This experience is also approved by other universities, which are focused
on innovation through policies, incentives, the interplay between actors, and
faculty and student entrepreneurial ability (Kozirog, Lucaci, and Berghmans,
2022). Business simulation integration as part of a university's strategy aims to
transform the university into a hub of innovation while maintaining high research
and education standards (Kozirog, Lucaci, and Berghmans, 2022). The same
source states that the institution supports innovation capacity enhancement and
technology transfer through national and international collaborations with
academia, industry, and society. It promotes inter- and transdisciplinary research
cooperation to address challenges and future questions.

Another study explores the role of universities as ecosystem actors in
entrepreneurial opportunity formation, identifying different entrepreneurial
opportunity spaces on the basis of knowledge applicability and proximity
(Rinkinen, Konsti-Laakso, and Lahikainen, 2023). The paper emphasizes the
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importance of aligning entrepreneurial and innovative ecosystem activities for
local businesses to fully utilize university opportunities. Universities can act as hub
organizations, building and orchestrating stakeholder networks in entrepreneurial
ecosystems.

Hunter (2004) emphasized the importance of relationships in effective
leadership, stating that leadership development and character development are
interconnected. He offers a simple, three-step change process that has been
successfully used by thousands of leaders to effect change in their lives and
organizations, promoting positive change at the personal, organizational, and
societal levels. This is the three Fs process: foundation, feedback, and friction.
According to Hunter’s approach, leaders must set the standard, identify gaps
between the set standard and current performance, and create friction by
eliminating gaps and measuring results. The participants understood their
deviations from the high standard and their current leader. The approach also
includes a leadership skills inventory survey, which was developed in two
versions—to assess one's leadership qualities and the leadership qualities of the
team leader.

However, there are specifics in the design of business simulations for
student leadership development that require significant lead time. According to
Bauer, Heitzmann, and Fischer (2022), educators must consider some factors and
their interplay in the context of evaluating the effectiveness of simulation-based
learning. First, these are the individual factors that refer to a learner's cognitive,
metacognitive, affective, and regulatory learning prerequisites. However,
contextual factors should also be considered. They involve the design and
implementation of simulations, including setting learning goals, defining tasks,
creating stimulus material, and implementing measures to support and guide
learning, such as scaffolding or debriefing. Both factors are crucial for effective
learning strategies.

On the basis of the conducted literature review, we can answer RQI,
namely, according to the presented research, business simulations in the learning
environment influence the development of students' leadership skills. It can be
concluded that business simulations are a valuable tool for leadership development
in learning. From the perspective of specialized computer science training,
business simulations offer a practical environment for students to develop essential
skills such as project management, team collaboration, strategic decision-making,
technical and nontechnical training, effective team communication, and risk
management. Simulation practices include software development projects where
students assume leadership roles as project managers, team leaders, or product
owners. This improves organizational and time management skills and helps
students manage projects from the concept development of the technology project
to its completion.
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In this sense, we can answer RQ2. In summary, universities may recreate
local innovative ecosystems through the integration of business simulations into
the curriculum, providing students with a better understanding of their local
importance. This approach to learning can help with real-world problems, promote
entrepreneurial thinking, and help with joint ventures with nearby companies.
Universities may strengthen their relationships with the local economy and ensure
that students' competencies align with local employers' needs by involving
stakeholders in the design of simulations. To help students strike a balance between
social impact and financial feasibility, universities can incorporate simulations into
their social business curricula. These facilities, sometimes known as "living labs",
focus on local concerns and blend real-world research with simulations. Through
business simulations, students can develop critical thinking skills and understand
how business strategies affect societal benefits and organizational outcomes.
Through role-playing activities, universities also assist students in understanding
the effects of local policies and regulations and the importance of engaging with
community stakeholders. The growth of social innovation is aided by these
simulations.

RESEARCH METHOD

Research Design and Participants

The study was conducted in two periods: the 2020-2021 academic year
(from September 2020--May 2021) and the 2023--2024 academic year (from
September 2023--May 2024). The first period was during the COVID-19
pandemic, and the second was after it. Two study areas were selected: “User
Experience Design” (UXD) and “Web Content Management Systems” (WCMS).
The courses are titled “UX Design” and “Web CMS”. The study areas UX Design
and Web CMS are highly relevant for business simulation environments because
of their direct impact on both the technical and business success of digital products.

Students studied for a bachelor's degree in the field of computer science at
Bulgarian University. They were in their 3rd and 4th years. Due to invalid
responses, 5 participants were rejected from the first survey, and 3 were rejected
from the second survey. All the respondents were informed about the purpose of
the study and the anonymous processing of their data. Only responses from
participants who consented to have their responses processed are included in this
paper. Ultimately, the sample to be processed was composed of 136 student
representatives. During the 2020-2021 academic year, a total of 62 students
participated in the study, of which 22 were female and 40 were male. The age of
the participants ranged between 20 and 27 years, with a mean (M) age of 21.02
and a standard deviation (SD) of 1.35. By area of study, 26 students were from the
UXD field, and 36 from the WCMS. During the 2023-2024 academic year, the
sample increased to 74 participants, including 32 females and 42 males. The age
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range was wider, from 19 to 37 years, with a mean age of 22.36 and a standard
deviation of SD of 4.298. By area of study, 30 participants were from the UXD
field, and 44 from the WCMS field.

For both periods, the average ages of the participants were 21 and 22 years,
with the majority of the students being male, which is typical for computer science
programs. A small number of participants were over 25 years old. For the first
period, the age of 27 is 1 student, and for the second period, there are 12
participants between the ages of 26 and 37, or this is 16.22% of the sample. There
is an increase in interest in computer science programs due to the growing
opportunities for development in the IT field or even retraining, as some of the
participants shared.

Both study areas are freely selected from the computer science students'
curriculum, and the number of participants in the study areas depends on the
percentage of course enrollment for the current year. As a percentage, the total
number of participants for the 2020-2021 academic year was 50.8% of the total
number of students studying computer science at Bulgarian University. The total
number of participants from the academic year 2023-2024 is 54.81% of the total
number of students studying in the field of computer science.

Research Procedure

Pre-Game Stage
The students self-organized into groups of 4, with one person as the team
leader. Assignment to teams is performed randomly. In the first lesson, each
student draws the number of teams in which he or she will participate until the end
of the semester.The students completed a pregame questionnaire that aimed to
explore the following:
e Personality of the students - A brief version of the Big Five
Personality Inventory, adapted from Rammstedt and John (2007);
see Appendix 1;
e Leadership skills of the participants - adapted from Hunter (2004),
see Appendix 2;
e Expectations about game-based learning - Appendix 3 contains
questions developed by the author of this study.
Participants can share as free text their own leadership strengths/skills and
describe which leadership skills they need to improve at home.
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Figure 1 Business Simulation Learning Approach Stages

+Students self-
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*Final course

questionnaire assessment

Experiment Stage

The preliminary and main stages are the two phases of business
simulation. By defining the roles of the teams, which the students divide among
themselves, and assigning a set of assignments that the students are expected to
complete throughout the semester, the lecturer prepares the necessary materials to
help the students more easily enter the spirit of the game during the preliminary
phase. The lecturer creates the game script and the instructions for every role
during this phase.

The game is adapted according to the needs of the study areas. The
scenarios depend on the curriculum, the requirements for the formation of
assessments, and the conduct of examinations. In the context of the study areas UX
Design and Web CMS, students work on a single project throughout the semester,
divided into stages, including requirements formulation, user interface design,
content development, and user testing.

At this stage of the business simulation, the set of tools (software) that will
be used until the end of the semester is determined. In both study areas, students
work entirely in an internet-shared environment. Within the UX design field,
students use tools such as Miro for collaborative tasks, Trello for project
management, and Figma for developing user interface prototypes for software
applications. In the Web CMS study area, participants work with Trello for project
management, WordPress, and Joomla for web application development.

The lecturer serves as a mentor during the main phase of the business
simulation, assisting with role-playing and facilitating idea sharing. Weekly
assignments are given and are based on the study area. The lecturer's job is to
observe and assist the students. Students' preparation in both study areas depends
on the game's success.

In student teams, the team leader is the role a student chooses to assume.
The leaders manage the group during the game, assign tasks to the various roles,
and keep tabs on the participants' proper behavior toward one another. He or she
monitors whether the group has all the supplies needed for the game and assists as
needed.
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Depending on the task set and study objectives, other roles in business
simulation for computer training may include developers, designers, and business
analysts. They complete assigned tasks and report results to their team leaders.

Post-Game Stage

At this stage (typically at the end of the semester), a post-game
questionnaire is administered to assess participants' opinions on the business
simulation after its implementation and on the results achieved. It consists of:

e Leader Choice Questionnaire - adapted from ten soft skill
attributes categorized from executive listings by Robles (2012),
see Appendix 4;

e Leadership skills inventory - adapted from Hunter (2004), see
Appendix 5;

e To obtain feedback on the approach, the standardized Situational
Motivation Scale (SIMS) questionnaire was administered (see
Appendix 6).

Additionally, open-ended questions are included to gather feedback on the
team leader's greatest leadership strengths and skills, as well as areas for
improvement. The survey results do not affect the assessment of the two study
areas. When evaluating students, completed tasks are considered. The final
semester evaluation is formed by the projects on which the students work, which
are divided into 3 stages, because, according to the internal regulations of the
university, a minimum of 3 forms of control are needed. The forms of control
depend on the curriculum of the study areas.

RESULTS

The approach proposed in this paper integrates two questionnaires—
before and after conducting the business simulation. We conduct data analysis in
two stages: the pre- and post-Game stages. The research was conducted through a
survey via the Lime Survey tool. A description of the number of participants and
valid answers has been added to section 3.2. The evaluation of a business
simulation should consider both quantitative and qualitative outcomes. The
quantitative evaluation methods include pre- and post-simulation surveys based on
leadership inventory tools, which are described below. Each of these tools supports
a validated data analysis approach that is applied after the representation of the
results. Qualitative evaluation focuses on subjective experiences, learning
reflections, and deeper insights into students' feedback about the approach.
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Pre-Game Stage Analysis

The groups of questions from the pregame questionnaire are presented in
Appendices 1, 2, and 3. Tables 2, 3, and 4 present the means and standard
deviations of the results of the survey conducted at the first stage of the approach
described in 3.2. Research Procedure.

Table 1 describes the mean score results from the short version of the Big
Five Inventory proposed and validated by Rammstedt and John (2007).
Specifically, the personality dimensions of the Big Five Inventory are related to
(Rammstedt and John, 2007):

e Openness: Creativity and willingness to explore new ideas.

e Conscientiousness: Discipline and goal-oriented behavior.

e Extraversion: Sociability and leadership qualities.

Agreeableness: Teamwork and interpersonal skills.

e Neuroticism: Emotional stability under stress.

A possible framework for understanding how the business simulation may
have affected students' personality traits and their likelihood of success as
entrepreneurs is provided by examining mean scores across the five personality
dimensions. The present interpretation, however, is still mainly speculative and
does not provide concrete proof that the observed score changes correspond to the
results. For example, stronger reasoning and corroborating qualitative data are
needed to support the inference that a decrease in agreeableness reflects improved
emotional stability and stress management, or that an increase in openness
indicates greater creativity and openness to new ideas.

With reverse-scored items indicated (e.g., extraversion: IR, 6;
agreeableness: 2, 7R; etc.), each questionnaire item relates to a particular
personality trait. The average scores from a 5-point Likert scale, which ranges from
1 to 5, are used to calculate the results. The analysis does not adequately explain
the way these scores were interpreted statistically or whether the observed
differences are significant, even though a summary of valid responses is arranged
by year and study area. The analysis supports assertions regarding changes in
personality traits using statistical measures (e.g., standard deviation, confidence
intervals, and significance tests) to improve clarity. Additionally, establishing
findings in observable educational outcomes rather than speculative conclusions
would be easier if the changes were more directly linked to simulation activities
and contextual factors.
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Table 1

Mean and standard deviation of a brief version of the Big Five Personality
Inventory scores by study area for both academic years
Question UXD WCMS UXD WCMS
Code* 20202021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD Mean SD Mean SD
Al1Ql 3,35 1,13 3,39 1,23 3,70 1,12 3,09 1,22
A1Q2 3,62 1,36 3,56 1,13 3,30 1,32 348 1,44
A1Q3 2,77 1,31 2,86 1,33 2,73 1,34 2,77 1,24
A1Q4 3,58 1,30 3,61 L,L1I8 3,17 1,39 3,66 1,24
A1Q5 3,38 1,42 3,83 1,03 3,37 1,38 3,18 1,33
A1Q6 3,46 1,07 3,56 1,25 3,17 1,26 3,84 1,12
A1Q7 2,81 1,06 2,67 1,20 2,87 1,14 2,68 1,25
A1Q8 3,77 0,82 3,86 1,05 3,40 1,22 4,11 1,04
A1Q9 2,96 1,37 3,17 1,32 3,10 1,21 2,95 1,46
A1QI10 3,85 1,12 433 083 393 0,98 4,07 1,19
Note. See Appendix 1.

Standard deviations (SDs) generally indicate a moderate level of
variability in responses. For example, the UX design study area A1Ql has a
relatively high standard deviation (SD) of 1.13 in 2020-2021, but it decreased to
1.12 in 2023-2024, indicating more consistent responses over time. The Web CMS
study area’s SD values range from 0.83 (A1Q10 in 2023-2024) to 1.46 (A1Q9 in
2023-2024), indicating variability in responses. The relatively low SD for A1Q10
in 2023-2024 indicates that students' responses were more aligned in that question,
possibly reflecting a shared sentiment.

The mean scores for questions A1Q1 and A1Q10 increased between the
two academic years, indicating a significant improvement in students’ perceptions
of UX design. The mean scores for several questions, however, suggest a possible
decline in performance or satisfaction. The UX design standard deviation was
relatively constant across most of the questions, indicating that there was little
variation in the consistency of the student answers. The mean scores for WebCMS
were generally higher than those for UX Design, especially for questions A1Q5,
A1Q8, and A1Q10. However, by 2023-2024, issues had become more complex,
with some Web CMS scores declining sharply while others were rising. Web CMS
A1Q8 showed the greatest improvement, indicating substantial advancement in
that domain.

The results of Table 1 show that for the UX design study area for both
periods, the audience profile is more composed of extroverts who can generally be
trusted, manage stress well, have artistic interests, fulfill their duties, and have an
active imagination. The results for the Web CMS study area show that the audience

110



profile for both periods consists of students who self-identify as more reserved or
introverted but who can generally be trusted. They indicate that they manage stress
and do a thorough job. For this study area, students define themselves as having
an active imagination. Business simulation participants in the postpandemic period
self-identified themselves more as reserved than did those in the pandemic period
(A1Q1 has a higher average score for the 2023-2024 academic year). Additionally,
the mean postpandemic A1Q4 score was greater in both study areas postpandemic
than during the pandemic, suggesting improved stress management among current
academic year students.

Table 2 is a self-assessment of the leadership skills of the participants in
the two study areas for the two periods in which the study was conducted. The
questions were adapted from Hunter (2004) to meet the objectives of this study.
The questions are included in Appendix 2 along with the coding we performed for
easier tabulation of the results. The questionnaire in Appendix 2 is comparable to
that in Appendix 5. In the first case, the participants self-assessed their leadership
skills, whereas in the second case, they assessed the team leader with whom they
worked.

As Hunter’s (2004) scoring ranges are from 0 — 4, and in this paper, we
use a 5-point Likert scale, it is necessary to map the range and equate it between 1
and 5. Hunter (2004) identified 4 leadership skill mapping types: URGENT
PROBLEM AREA (in the range of 1.0 — 3.3), POTENTIAL PROBLEM AREA
(in the new range of 3.4 — 3.7), GOOD SHAPE (in the suggested range of 3.8 —
4.1), and EXCELLENT SHAPE (in the new range of 4.2 — 5). The results analysis
strategy is the same as that of the Big Five Inventory; interpretation depends on
the average points that each question receives. A summary of the valid answers by
year and study area is provided. Since the questionnaire uses a 5-point Likert scale,
each question can be scored between 1 and 5 points. Only the mean and standard
deviation results were sufficient for the analysis.

The self-assessments of leadership skills across the two periods are
comparable. The UX design study area’s standard deviations generally reflect
moderate variability in the responses. For example, A2Q1 has a relatively low SD
of 0.50 in 2020-2021, indicating more consistent responses among students,
whereas the SD for A2Q3 is 1.19 in the same year, reflecting a wider range of
responses. The SD values for 2023-2024 show an increase in variability for some
questions, such as A2Q1 (1.09) and A2Q18 (1.34), indicating diverse perceptions
regarding leadership skills. In comparison, the SDs of the Web CMS study area
also show variability. For example, A2Q2 has a high SD of 1.44 in 2023-2024,
suggesting significant differences in student responses regarding leadership skills.
Questions such as A2Q1 and A2Q17 maintain low SD values (0.91 and 0.77,
respectively), indicating a more unified view among students about their leadership
skills.
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Table 2

Mean and standard deviation of leadership skills inventory - self-assessment
scores study areas for both academic years
Question UXD WCMS UXD WCMS
Code * 2020-2021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD  Mean SD Mean SD

A2Q1 442 0,50 425 0,84 4,17 1,09 427 1,02
A2Q2 3,15 1,32 3,64 1,02 3,77 1,07 3,02 1,44
A2Q3 3,31 1,19 3,31 1,17 3,47 1,20 327 1,34
A2Q4 419 080 425 1,02 4,13 097 4,16 1,12
A2Q5 3,85 1,01 3,97 091 3,93 1,08 391 1,20
A2Q6 446 0,51 436 096 4,07 1,23 4,43 1,04
A2Q7 3,73 LIS 3,78 096 3,73 1,L14 384 133
A2Q8 450 0,51 456 0,88 4,30 1,02 441 1,11
A2Q9 338 1,06 3,56 1,18 3,53 1,L17 3,64 1,26
A2Q10 3,77 0,65 3,58 1,13 4,00 1,02 3,66 1,33
A2Q11 431 084 422 1,02 4,17 1,18 423 1,14
A2Q12 4,15 1,05 422 1,02 407 094 4,11 1,10
A2Q13 338 1,17 333 1,33 3,20 1,35 3,75 1,16
A2Q14 400 085 4,11 0,78 3,60 1,30 4,11 1,17
A2Q15 3,58 0,90 3,61 099 390 L1 3,70 1,30
A2Q16 392 1,06 392 1,20 3,53 1,33 3,68 1,34
A2Q17 442 0,50 453 0,77 447 082 439 1,17
A2Q18 442 0,70 394 135 393 1,34 4,02 1,36
A2Q19 423 082 447 088 433 092 420 1,19
A2Q20 4,23 1,07 3,86 1,44 443 094 405 1,36
A2Q21 442 0,50 4,17 091 3,97 1L1I9 398 1,28
A2Q22 427 083 4,19 082 4,17 1,09 3,93 1,32
A2Q23 369 1,01 397 1,00 4,00 091 395 1,16
A2Q24 3,85 1,12 397 1,00 3,70 1,29 391 1,25
A2Q25 412 091 372 1,37 397 089 3,73 1,37

Note. See Appendix 2.

For the first period, students studying in the study area UX Design give an
average rating of their leadership skills of 3.99, and for the second period, 3.9416.
Students who study in the study area WebCMS for the first period give an average
rating of their leadership skills of 3.9796, and for the second period, 3.934. In both
study areas, a small decrease in general self-esteem was observed, i.e., students
felt more confident during the pandemic than they had since. However, in both
cases, the students' self-assessment falls within the GOOD SHAPE range. The
students gave the lowest average self-assessment (between 3.02 and 3.31) to

112



questions 2, 3, and 13, i.e., they do not feel confident in being leaders of people
following them or supporting the activities of their teammates. This is also because
participants in the business simulation are still learning and need mentoring
themselves.

The students gave the highest self-assessment (between 4.43 and 4.56) to
questions 6, 8, and 17, which fall into the EXCELLENT SHAPE range. They
define themselves as good listeners, treat people with respect and as individuals
whom they can trust. The results of Table 2 overlap with the audience profile of
Table 1, namely, the self-identification of participants as people who can be
trusted.

However, students' self-evaluations of their leadership abilities show
conflicting patterns, according to the study. In 2023-2024, students studying UX
design gave themselves higher ratings for "confronting people with problems" than
did students studying Web CMS. From 20202021, respect and goal setting also
received high marks. However, from 2023-2024, Web CMS students gave their
technical skills a slightly higher rating than UX Design students did. In particular,
in the Web CMS study area, students may feel less confident in their leadership
skills over time. However, the consistency in higher means for A2Q8 across both
years suggests strong perceived leadership ability in collaborative and team-
oriented tasks. The SD analysis reveals a mix of consensus and variability in
responses, suggesting areas for further exploration or intervention. Both study
areas maintain high mean scores for certain items, indicating strong perceived
leadership skills. The overall confidence of students declined, pointing to either a
more realistic self-evaluation of leadership abilities or a decline in general self-
confidence.

Table 3 summarizes the students' expectations of the business simulation.
For the UX design study area and both periods, questions 3, 4, and 5 received the
highest values, as the participants' expectations are related to active participation
in the learning process, easy learning of new things, and team cohesion. For the
Web CMS study area and both periods, the highest average values were obtained
for questions 5 and 8. The students expect to obtain knowledge that they apply in
practice, as the business simulation puts them in conditions close to real situations.

According to the findings, expectations for the learning process vary
among UX Design students, with some increasing and others falling. While Web
CMS students have consistently lower expectations, they view business
simulations as useful tools for real-world applications. Additionally, critical
thinking is expected to be greater for UX Design students than for Web CMS
students. In addition, UX Design students exhibit a more positive attitude toward
group cohesion and identify positive traits in their peers, indicating a more positive
perspective on the social and cooperative elements of simulations.
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Table 3

Mean and standard deviation of business simulation learning approach
expectations scores by study area for both academic years
Question UXD WCMS UXD WCMS
Code * 2020-2021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD  Mean SD Mean SD

A3Q1 381 0,85 4,09 093 3,77 1,25 3,52 1,41
A3Q2 368 0,74 397 090 4,00 1,14 3,55 1,22
A3Q3 392 095 403 1,06 393 1,11 3,66 1,34
A3Q4 396 0,92 406 0,89 4,10 1,12 380 1,25
A3Q5 388091 416 099 4,10 1,06 3,84 1,22
A3Q6 388 0,86 4,00 098 407 083 382 1,39
A3Q7 3888095 388 099 3,73 1,11 3,77 1,29
A3Q8 381 0,85 409 093 423 094 391 1,33

Note. See Appendix 3.

An analysis of the emotions expressed in the open-ended questions was
performed via the Tweet Profiler Module of the Orange Data Mining Tool (Figure
2). The content classification method based on Plutchnik's classification of
emotions was used. According to Plutchik (1980), the basic human emotions are
anticipation, acceptance, joy, surprise, anger, disgust, fear, and sadness.

Figure 2

Orange the data mining tool setup

@ Corpus @ Corpus — Data - I
==
05

Corpus Tweet Profiler Box Plot

For the first period of the 2020-2021 academic year, users left a total of
124 answers in the three free answer fields. The Plutchik classifier used 67.74% of
the responses to contain the emotion of trust and 14.52% to contain joy (Figure 3).
In business simulations, trust was the most common emotion, and the emotional
climate was overwhelmingly positive and stable. The second most common
emotion was joy, suggesting an optimistic environment.
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Figure 3

Plutchik Emotions Classifier’s Results in Orange Data Mining Tool for 2020—
2021 and 2023—2024 Academic Years, Pre-Game Stage
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A particularly frequent emotion was sadness, which may indicate
disappointment or anxiety. The least prevalent emotion was fear, followed by a
slight degree of uncertainty or anxiety. A rare degree of shock or frustration was
indicated by the least common emotions, which were surprise, anger, and disgust.
Overall, the students had little negative emotion and came into the simulation with
a positive and self-assured attitude.

For the second period of the 2023-2024 academic year, the students left
148 answers in the open-ended questions. The Plutchik classifier used 68.92% of
the responses to contain the emotion of trust and 14.19% to contain joy (Figure 3).
With high scores for Trust and Joy indicating a high level of confidence in the
learning process, team, and academic environment, the overall mood during a
simulation was overwhelmingly positive and stable. With 21 students experiencing
happiness and positivity, joy was the most common emotion. Another common
emotion was sadness, with ten students experiencing anxiety or unfavorable
expectations. Seven students reported having mild anxiety or uncertainty, making
fear the least prevalent emotion. A stable emotional climate was indicated by the
rarity of the remaining emotions.

The analysis of emotional attitudes reveals predominantly positive
opinions about learning through business simulation and about the participants'
leadership skills.
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Post-Game Stage Analysis

The groups of questions from the pregame questionnaire are presented in
Appendices 4, 5, and 6. Tables 4, 5, and 6 present the means and standard
deviations of the results of the survey conducted at the last stage of the approach
described in 3.2. Research Procedure.

Table 4 describes the mean score results from the leader choice questions
list based on the top ten soft skill attributes categorized from executive listings by
Robles (2012). The list of questions contains 10 items (see Appendix 4) that
highlight the most important soft skills that a leader should possess.

Table 4

Mean and standard deviation of leader choice scores by academic year and study
area
Question UXD WCMS UXD WCMS
Code * 2020-2021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD Mean SD Mean SD

A4Ql 4,15 1,01 411 098 4,00 1,23 3,98 1,27
A4Q2 4,12 1,07 4,17 1,03 4,17 1,02 4,14 1,09
A4Q3 438 0,80 4,17 088 4,13 1,20 4,07 1,26
A4Q4 4,08 1,09 400 1,01 4,13 1,17 4,02 1,15
A4Q5 408 093 4,11 082 4723 1,14 4,07 1,21
A4Q6 4,19 1,10 4,14 099 437 1,10 441 1,11
A4Q7 3,92 1,02 389 095 4,20 1,13 3,95 1,20
A4Q8 3,92 1,06 3,89 098 423 1,28 4,09 1,27
A4Q9 4,19 094 425 0,84 427 1,20 425 1,24
A4Q10 4,23 1,03 422 096 427 1,01 434 0,99

Note. See Appendix 4

According to the students who participated in the UX design study area
for the first period of the research, the skills of flexibility, teamwork, work ethic,
and communication are the most important for choosing a team leader. Compared
with the second period, a positive attitude toward team members is in first place
by average value, followed by equal values for teamwork and work ethic, and in
third place, students indicate interpersonal skills and demonstrations of
responsibility. The participants in the Web CMS study area for the first period
identified the skills of being a team player, having a work ethic, showing courtesy
skills, being flexible, accepting new ideas, and adjusting to new situations as the
most important for choosing a team leader. Compared with the second period, a
positive attitude toward team members is most important, followed by the ability
to work on a team and exhibit a work ethic.
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The results between the two periods and between study areas are
comparable. According to the students, a successful team leader must be a team
player who is ethical and adaptable to new situations. In summary, students
studying Web CMS and UX Design from 2023-2024 cited a strong work ethic and
positive outlook as the most important factors when selecting a leader. On the other
hand, communication and flexibility skills declined, with UX Design students
exhibiting a more noticeable decrease. While Web CMS students' values remained
constant, UX Design students placed greater emphasis on professionalism and
responsibility. In general, UX Design students noted that professionalism and
accountability are most important.

As described above, Table 5 is based on Hunter's (2004) questionnaire,
which assesses team leader qualities. The questions are included in Appendix 5.
After conducting the business simulation at the end of the semester, the students
evaluate the leadership skills of the team leader chosen at the beginning of the
semester. The results of the team leader’s leadership skills assessment for the both
periods are comparable. For the first period, students studying in the study area
UX Design give an average rating of team leaders’ leadership skills of 3.81, and
for the second period, it is 3.92. Students who study in the study area Web CMS
for the first period give an average rating of team leaders’ leadership skills of 3.86,
and for the second period, the rating is 4.09. In both study areas, minor differences
were observed, i.e., students felt more confident during the COVID-19 pandemic
than after it. However, in both cases, the team leader’s assessment falls within the
GOOD SHAPE range.

The students gave the lowest average self-assessment (between 3.28 and
3.89) to questions 2, 3, and 16. They define that the least represented for their team
leader is the ability to face problems/situations when they arise, support teammates
in completing tasks, and be able to forgive mistakes and not hold grudges. This is
also because participants in the business simulation are still part of the education
system, and they need to mentor and develop their leadership skills. The students
gave the highest self-assessment (between 4.07 and 4.32) to questions 6 and 14,
which fall into the EXCELLENT SHAPE range. According to the students who
participated in the simulation in the first period, their team leader is a good listener,
whereas in the second period, the technical skills necessary to do the job stand out.

The results of Table 5 overlap with those of Table 2, i.e., the given self-
assessment is analogous to that which the participants look for in their team leader.
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Table 5

Mean and standard deviation of leadership skill scores by academic year and

study area
Question UXD WCMS UXD WCMS
Code * 2020-2021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD Mean SD Mean SD
A5Q1 3,77 1,27 3,89 1,12 3,87 1,38 4,09 1,27
A5Q2 3,73 1,15 3,72 1,09 3,80 1,42 3,89 1,35
A5Q3 3,46 1,42 3,28 1,47 3,80 1,35 3,89 1,24
A50Q4 3,85 1,12 4,00 1,01 3,93 1,34 4,09 1,16
A5Q5 3,62 1,36 3,78 1,20 3,90 1,32 4,11 1,22
A5Q6 4,12 1,24 4,14 1,07 4,03 1,30 4,14 1,23
A5Q7 3,85 1,22 3,92 1,05 3,90 1,40 4,11 1,22
A5Q8 4,04 1,31 3,92 1,34 3,90 1,40 4,02 1,30
A5Q9 3,65 1,38 3,53 1,42 3,90 1,40 4,09 1,27
A5Q10 3,50 1,36 3,67 1,20 3,97 1,35 3,98 1,28
A5Q11 3,88 1,34 4,06 1,19 3,97 1,35 423 1,20
A5Q12 3,92 1,44 411 1,28 3,83 1,37 3,95 1,28
A5Q13 3,88 1,24 3,97 1,23 3,93 1,34 4,07 1,21
A5Q14 3,92 1,35 3,89 1,26 4,07 1,31 4,32 1,16
A5Q15 3,81 1,10 3,53 1,30 4,03 1,30 4,27 1,15
A5Q16 4,08 1,02 4,03 1,03 3,73 1,39 3,93 1,32
A5Q17 3,92 1,44 4,08 1,27 3,97 1,35 4,16 1,24
A5Q18 3,88 1,34 4,03 1,18 3,73 1,46 3,93 1,37
A5Q19 3,96 1,28 3,97 1,23 4,00 1,36 425 1,20
A5Q20 3,92 1,35 4,00 1,17 3,90 1,47 4,02 1,36
A5Q21 3,58 1,33 3,64 1,25 4,03 1,30 423 1,14
A5Q22 3,85 1,32 4,00 1,17 4,00 1,29 423 1,14
A5Q23 3,73 1,34 3,75 1,25 3,97 1,35 4,14 1,23
A5Q24 3,73 1,25 3,75 1,18 3,93 1,34 4,14 1,23
A5Q25 3,69 1,32 3,78 1,27 3,93 1,41 4,05 1,31

Note. See Appendix 5

When conducting a correlation analysis of the results of Table 3 and Table
4, we find that there is a good correspondence between the fact that the team leader
is not an overcontrolling or overdominating person with communication skills,
showing courtesy skills, and demonstrating responsibility. The leadership skill of
the team leader not embarrassing people or punishing them in front of others has a
good connection with his soft skills of courtesy and responsibility. The most
frequently indicated skill of the leader to be a good listener, according to the
correlation analysis, corresponds well with communication skills and courtesy
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skills. The leadership skill of treating people with respect corresponds well with
courtesy skills and demonstrating responsibility.

Table 6 contains the results of the responses to the Situational Motivation
Scale (SIMS) of Guay, Vallerand, and Blanchard (2000). The evaluation considers
the following formula:

Self-Determination Index (SDI) = (2 x IM) + IR — ER — (2 x AM), where
the following coding is used:

e Intrinsic motivation (IM): mean of items 1, 5, 9, and 13

o Identified regulation (IR): mean of items 2, 6, 10, and 14

o External regulation (ER): mean of items 3, 7, 11, and 15

e Amotivation (AM): mean of items 4, 8, 12, and 16

Table 6 shows that the degree of intrinsic motivation to participate in the
UX design study area for the first period is 4.98 out of 7 points, and for the second
period, it increases to 5.18 out of 7. The students' intrinsic motivation to participate
in the business simulation of the Web CMS study area in the first period is 4.69
(which is lower than that of the UX design study area), whereas for the second
period, it is also 5.18, which is the UX design study area. The questions related to
identified regulation are the internal conviction that participation in business
simulation is a matter of personal decision on the part of the students. The IR values
for the UX design study area (5.29 for the first period and 5.10 for the second
period) were higher than those for the Web CMS study area (4.95 for the first
period and 5.03 for the second period).

External regulation is related to whether the learning approach based on
business simulation is mandatory and whether the student has no choice but to
participate. The ER values for the UX design study area were 4.22 for the first
period and 4.53 for the second period. For the Web CMS study area, the ER value
for the first period is 3.97, and for the second period, it is 4.55. Notably, students
in the 2020-2021 academic year did not feel that they had no choice when they
were participating in the simulation, whereas in the 2023-2024 academic year,
more students felt that their participation was mandatory for the study area.
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Table 6

Mean and standard deviation of situational motivation scale scores by academic
year and study area
Question UXD WCMS UXD WCMS
Code * 20202021 2020-2021 2023-2024 2023-2024
Mean SD Mean SD  Mean SD  Mean SD

A6Ql 5,35 1,52 5,14 148 523 1,5 530 1,46
A6Q2 5,35 1,44 506 1,37 5,07 1,64 500 1,57
A6Q3 4,65 1,98 4,50 1,90 4,77 1,74 486 1,89
A6Q4 3,58 2,08 3,92 212 4,67 1,84 432 191
A6Q5 4,77 1,48 4,58 1,34 497 1,77 498 1,76
A6Q6 554 1,27 503 1,59 5,10 1,75 498 1,73
A6Q7 4,73 1,85 4,50 1,80 4,73 1,78 4,77 1,85
A6Q8 3,58 1,94 3,53 1,83 4,50 1,94 427 1,98
A6Q9 4,85 1,80 439 1,93 520 1,42 520 1,34
A6Q10 527 1,59 5,19 1,64 523 1,65 518 1,60
A6QI11 2,85 1,99 2,72 1,99 4,03 220 395 2,09
A6QI12 2,73 1,87 2,69 1,86 423 201 407 1,93
A6Q13 496 1,56 4,64 1,55 533 1,45 525 1,46
A6Q14 500 1,50 453 1,66 5,00 1,80 495 1,78
A6QI5 4,65 1,79 4,14 1,85 4,60 1,90 4,61 1,97
A6Q16 338 2,04 336 193 427 1,98 4,11 1,91

Note. See Appendix 6

With respect to the values of the Amotivation indicator, after the
calculation of the average values for questions 4, 8, 12, and 16, in the first period,
the students were not demotivated (the value for the UX design study area was
3.32; for the Web CMS, it was 3.38), whereas in the second period, the overall
feeling of the participants lacking benefits from participation in the simulation
intensified—the value for the UX design study area was 4.42; for the Web CMS,
it was 4.19.

Finally, we re-examine students' emotional attitudes expressed in response
to the open-ended questions. For the first period of the 2020-2021 academic year,
users left a total of 124 answers in the three free answer fields. The Plutchik
classifier used 51.61% of the responses to contain the emotion of trust and 27.42%
to contain joy (Figure 4).

The emotional state of the students after the game was mostly positive,
with Trust and Joy being the most prevalent feelings. Negative emotions were
present, but in very small numbers, suggesting a successful and generally well-
received learning experience.
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Figure 4

Plutchik Emotions Classifier’s Results in Orange Data Mining Tool for 2020—
2021 and 2023—2024 Academic Years, Post-Game Stage
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For the second period of the 2023-2024 academic year, the students left
146 answers in the open-ended question fields. The Plutchik classifier used 61.64%
of the responses to contain the emotion of trust and 14.38% to contain joy (Figure
4). The emotional state of the students after the game, according to this classifier,
was mostly positive, with Trust and Joy being the most prevalent feelings.
However, the slightly greater level of fear than other negative emotions may
indicate that some students found the postgame process difficult or stressful.

DISCUSSION

This study examined how computer science students in two different study areas
(UX Design and Web CMS) perceived their leadership abilities and learning goals.
The results reveal an environment with both commonalities and notable
distinctions between the groups during the 2020-2021 and 2023-2024 academic
years. These realizations offer a way to develop a more effective curriculum, but
they must also be inclusive.

Joy and trust were the most frequent emotions, according to the pregame
emotional analysis. This indicates that students began the business simulation with
a high degree of optimism. Because a feeling of security and excitement can
increase the cognitive load and increase engagement, this positive affective state
is essential for effective learning. A positive attitude was the most valued
leadership trait in the leader-choice data (Table 4), which directly supports this
finding. Students are more likely to be engaged and successful in collaborative
tasks when they are led by individuals who foster an encouraging environment.

However, a decrease in self-reported leadership abilities, such as listening
(A2Q6) and technical skills (A2Q14), points to a widening gap in how students
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view themselves. This suggests that a curriculum that explicitly incorporates and
validates “soft skills” and emotional intelligence in addition to technical
competencies is necessary. To avoid a growing disparity in self-efficacy, which
might impair teamwork in a simulation, a curriculum needs to be created to foster
confidence in these areas.

According to the study, students studying Web CMS and UX Design had
different expectations for business simulations, but their self-assessed leadership
abilities were lower. While Web CMS students consistently demonstrated a
decrease in all simulation-related expectations, UX Design students demonstrated
an increase in expectations for critical thinking and practical application. This
implies that each group has a unique perspective on curriculum design. The
learning environment should prioritize projects that require teamwork and direct
application to real-world user problems, as UX design students' emphasis on
interpersonal skills and responsibility is in line with the collaborative approach to
their field. On the basis of these findings, a proposed common Teacher Profile for
Business Simulation Methodology includes the following qualifications:

e A strong foundation in computer science, including programming,
software engineering, and systems design.

e An understanding of real-world business processes and decision-
making, with experience integrating technology into business
environments.

e  The ability to guide students through problem-solving, team-based
activities, and decision-making processes.

e A commitment to fostering environments that integrate business,
technology, and societal needs.

e Flexibility in adapting simulations to changing industry trends and
incorporating feedback.

e Strong communication and team-building skills.

e A dedication to continuous learning in both the technical and
business domains.

The analysis in the Results section highlights the need for a comprehensive
model of the academic integration of students with different profiles. It is necessary
to emphasize that a diversity of skills, perceptions and needs is observed within
the business simulation. We propose a flexible model that incorporates the main
principles of constructivist learning theory mentioned in the literature review
(Figure 7).

The analysis highlights the need for a comprehensive model of the
academic integration of students with different profiles, including students with
special needs. It is necessary to emphasize that diverse skills, perceptions and
needs are observed within the framework of business simulation. We propose a
flexible model that incorporates the main principles of constructivist learning
theory mentioned in the literature review (Figure 5).
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Figure 5

Proposed Model for Integrating a Wide Range of Learners into an Academic
Environment
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That is why the creation of such a model is essential for increasing the
competitiveness of educational organizations - it encourages doubt,
independent thinking, and reflection on real experience, instead of blindly
following ready-made advice, turning knowledge into a personal and
sustainable tool for development (Stanimirov 2024). In this sense, we believe

that a successful model should strengthen the teaching—learning process and
do the following:

e Adapting to the development of leadership skills: In the learning
process, including in the field of computer science, specific leadership
subjects should be offered that are in line with the core competencies
of each learning area, such as focusing on empathy and user advocacy
for UX design or on technical project management in the context of
Web CMS training.

e Orient the educational activities to continuous feedback: Introduce
regular self-assessments to provide students with a clear picture of
their strengths and weaknesses, allowing for personalized learning
paths.

e Emphasize skills development: This identifies the development of
professional, leadership and soft skills, from listening to conflict
management, as an essential and ongoing part of computer science
education, not just an add-on. This would help address students’ self-
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perceived skill gaps and build a more confident and capable group of
future professionals and managers.

e The model consists of the following main components:

e Universal Design for Learning: The learning process should focus on
providing educational materials in a variety of formats to
accommodate diverse learning preferences. It is about creating a
flexible and accessible learning environment from the beginning. In
this way, all students should be supported to have an equal opportunity
to succeed in an academic environment. This approach offers
flexibility in the ways in which students access the materials, engage
with them, and demonstrate what they know. The development of
lesson plans helps all learners but can be especially helpful for those
with special needs.

e Diverse Education: This is associated with differentiated instruction, in
which the curriculum is adapted to the individual needs of students.
The goal is to emphasize diversity in content (what students learn for
their professional preparation), process (how they learn, with what
means and in what approaches), and product (how they demonstrate
the results of what they have learned).

e (Collaborative Teamwork: In the context of the model, we believe that
the importance of a supportive community should be emphasized,
both on the part of teachers and the learners themselves. This includes
promoting collaboration among all those involved in the learning
process—teachers, special educators and other support staff—to share
their experiences, create teaching strategies and jointly plan the
creation of learning content that meets the principles of universal
design for learning.

e Professional development: The final component of the model focuses
on ensuring that teachers have the necessary skills and knowledge to
support all learners, including those with special needs. This includes
providing ongoing training in inclusive practices, special educational
needs and assistive technologies for students with special needs. This
is in addition to providing an environment for continuous
improvement and adaptation to the changing demands of the work
environment.

The model can also be defined as an approach to education that emphasizes
not only professional development but also accessibility and flexibility, preparing
all students for equal success in the activities they perform. It focuses on the
individual needs of students through differentiated instruction, adapting content to
maximize the potential of each student. The model also ensures that the expertise
of teachers is shared with students and that they receive ongoing, well-planned
support and an empathetic environment.
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CONCLUSIONS

Business simulation training is a powerful tool for developing leadership skills
among computer science students. It provides a dynamic, interactive environment
where students can practice essential competencies such as decision-making,
project management, collaboration, and communication. The primary benefits of
business simulations include the practical application of theoretical knowledge,
enhanced problem-solving abilities, and experiential learning opportunities within
both bachelor's and master's programs.

To maximize the effectiveness of business simulations in leadership
development, educators must align these simulations with curriculum objectives.
Doing so promotes team-based learning rooted in real-world scenarios and allows
for targeted feedback on domain-specific material. Aligning simulations with the
learning outcomes of the study area reinforces subject mastery and ensures
relevance to students' future professional fields.

As this paper illustrates, business simulations implemented at Bulgarian
University for computer science students focus on collaborative projects
conducted in shared online environments. Lecturers act as mentors, offering
constructive feedback that helps students develop leadership capabilities while
deepening their understanding of core academic content.

This study also identifies a research gap in the application of business
simulations within computer science education. To scale the approach from
selecting courses to entire bachelor’s programs, a comprehensive and sustainable
strategy is needed. This includes:

e Integrating simulations across multiple disciplines.

e Ongoing teacher training and professional development should be
provided.

e Development of standardized simulation toolkits.

e Securing institutional support and resources.

e Encouraging peer-to-peer learning and mentoring.

Based on constructivist learning theory, the proposed model offers an
approach to integrating diverse students, including those with special needs, into
academic settings. The model of integrating a wider range of learners into
academic settings emphasizes four main elements: universal design for learning,
diverse education, collaborative teamwork, and professional development. By
modifying courses to promote leadership and soft skills, focusing educational
activities on continuous feedback, and emphasizing the development of
professional and personal skills, this framework seeks to improve the teaching and
learning process. For the model to be successful, a supportive community between
teachers and students must be created, as well as a flexible and accessible learning
environment. It aims to create confident future professionals by addressing gaps in
personal self-esteem, soft skills, and perceived diverse learning needs.
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To strengthen the social impact of these simulations, institutions should
align projects with local community needs. Designing simulations that address
regional social and economic challenges can promote ethical technology use,
sustainability, and positive social outcomes. Engagement with local
stakeholders—through events such as hackathons—can further embed business
simulations in the local ecosystem. Additionally, partnerships with local
companies can provide internship opportunities where students apply simulation-
based skills in real-world business contexts.
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