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ABSTRACT

Aim/Purpose This study aims to explore undergraduate IS students’” employability skills de-
velopment while performing their final capstone project during their aca-
demic studies.

Background The importance of soft skills in the Information Systems industry is not an
arguable fact and has been broadly discussed both in the industry and the ac-
ademic literature. The ability of professionals to collaborate, communicate,
manage time, negotiate, solve problems, make decisions, and self-learning,
called employability skills, are essential skills needed in today’s industry. The
development of these skills during undergraduate studies is essential for
graduate students’ readiness for work.

Methodology A mixed methods approach was employed using exploratory research design,
including qualitative and quantitative approaches. First, a qualitative analysis
of 156 reflections was performed, resulting in the conceptual framework of
facets. Then, a quantitative analysis of the data was performed to examine
the facets and the differences between the stages of the capstone project.

Contribution This study contributes to both academy and industry. The former may use
this study’s findings to upgrade academy courses and capstone projects in ot-
der to raise students’ readiness for the industry. The later may learn the ap-
proaches the academy use and give appropriate feedback.
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Findings The results showed that students’ reflections on their motivation, knowledge,
and skills (teamwork, time management, and inter-communication) demon-
strate the importance of those facets in the process they underwent, espe-
cially since the reflections collected were unstructured.

Recommendations Information Systems undergraduate academic programs should develop
for Practitioners structured capstone projects to provide the students with a better platform to
learn and experience the employability skills the industry requires.

Recommendations  The study presents a conceptual model based on students’ reflections on
for Researchers their experience performing a capstone project. The impact and influence of
each of the model’s components should be further researched and measured.

Impact on Society  Moreover, it is very important to prepare the students for employability by
including a “real-life” capstone project at the end of their undergraduate
studies to prepare them to be valuable in the workforce, even at their start
point as juniors.

Future Research To evaluate the process of employability skills development, a further study
can examine students’ perceptions prior to the capstone, during, and after to
assess the progress and changes. To generalize the results, it would be valua-
ble to investigate whether the findings of this study are consistent across dif-
ferent institutions and disciplines

Keywords employability skills, capstone projects, soft skills, motivation, information sys-
tems studies, student reflections

INTRODUCTION

The importance of soft skills in the Information Systems (IS) industry is no longer an arguable fact
and has been broadly discussed both in the industry and the academic literature (Adelakun-Adeyemo,
2021; Jiracheewewong, 2022; St. Louis et al., 2021). The ability of professionals to collaborate, com-
municate, manage time, negotiate, solve problems, make decisions, and so forth, are sometimes more
essential skills than knowledge of new technologies (Acuna et al., 2006; Garousi et al., 2020; Mat-
turro et al., 2019). Soft skills contribute significantly to individual learning, team performance, client
relations, and awareness of the business context (Stevens & Norman, 2016). Some employees find
soft skills as a more important asset to the first industry position than technical skills (Jones et al.,
2018). The list of soft skills defining the human aspects of IS professionals varies and is not fully de-
tined. Following the Matturro et al. (2019) mapping study, the most referred soft skills in the aca-
demic literature are communication skills and teamwork skills.

While experienced IS professionals acquire those skills in the field, fresh graduates usually do not
have field experience, and there is a gap between the skills learned in undergraduate education and
those needed in the industry (Garousi et al., 2020). Nowadays, there is no doubt about the im-
portance of soft skills. However, the academy is still struggling to bring them to undergraduate clas-
ses. Some studies raise doubts regarding the ability to train soft skills in the workplace (Stevens &
Norman, 20106) and raise the need to develop those skills during undergraduate studies (Aasheim et
al., 2009; Jiracheewewong, 2022; St. Louis et al., 2021).

The School of Information Systems at The Academic College of Tel Aviv Yaffo, Israel, prepares
highly skilled professionals to address a permanently growing demand of the high-tech industry. The
IS School graduates are equipped with a multidisciplinary background combining both technological
and management disciplines required to develop and deploy the most advanced information systems
and technologies. The studies combine theoretical and practical courses, which are led by industry-
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accomplished faculty. The aim is to provide a unique environment for applying the acquired
knowledge, skills needed in the work field, and practical experience in real-world projects already dur-
ing the studies.

Students, before graduating, need to participate in two practical work courses constituting the stages
of the capstone project of their studies: (1) Empirical research seminar, (2) Analysis and design of a real in-
formation system. To successfully accomplish the capstone project, students must integrate all the
knowledge they gained in courses learned in prior years and study some issues by themselves, accord-
ing to the subject of their project, which is chosen by the students. The requirements for the cap-
stone projects are precisely defined, the processes held in these courses are standard, and all the fac-
ulty and mentors act the same way, therefore, preventing possible difficulties as described by previous
research (Din et al., 2010; Villamafie et al., 2014). Each stage is managed by two faculty members,
who explain the way the course is conducted, teach how to prepare different parts of the project, and
monitor during the semester the progression of the teams. Each stage of the capstone project is per-
formed by self-organized teams of three students during one semester. The stages have a Learning
Management System (LMS) in which all the materials and explanations needed for performing the
project are stored: a precise schedule of the course, the roadmap of the process, forums for ques-
tions and answers, and where they submit each deliverable. The structured nature of the capstone
project, from the very beginning, prevents students’ disappointment (Din et al., 2010).

Despite its significance, few studies have explored students’ reflections and the development of soft
skills during their final project (e.g., Devi & Abraham, 2020). Thus, this study aims to explore under-
graduate IS students’ soft skills development through their final project reflections using a case study
approach.

The remaining parts of this paper are structured as follows. First, the review of relevant literature is
presented in the Theoretical Framework section, followed by the research question. Second, an expla-
nation of the case study on which this research is based is presented. Third, the methodology used is
detailed. Fourth, the results of the study, including the facet conceptual framework, are exposed, fol-
lowed by a discussion and conclusions.

THEORETICAL FRAMEWORK

The capstone project is a critical component of the undergraduate degree program in information
systems. This project provides students with an opportunity to apply the knowledge, skills, and
techniques acquired throughout their coursework to solve real-world problems. It is an essential
learning experience that enables students to demonstrate their proficiency in information systems
and their ability to use technology to solve complex problems. The capstone project is one of the
ways to develop employability skills using the project-based learning (PBL) methodology.

EMPLOYABILITY SKILLS

Employability is a set of skills that refers to the qualities that make a graduate very suitable for em-
ployment (Jiracheewewong, 2022). Employers increasingly look for soft skills in employees which,
along with strong technical and subject knowledge, can help their organization continue to develop
and prosper. Soft skills refer to all competencies that are not directly related to a specific task but to a
broad range of personal and interpersonal skills that are essential for effective communication, col-
laboration, and problem-solving in the workplace (Cimatti, 2016). Graduates with low employability
skills are at risk of not finding work, stagnating in their careers, or losing their jobs to newcomers
with high employability skills (Jiracheewewong, 2022). Therefore, academia struggles to find a way to
bring those skills to the classes. Two types of courses teaching human aspects are identified:

(a) A primary course — a course whose main goal is to raise awareness of these aspects by defin-
ing, simulating, and discussing a model. For example, Hadar et al. (2008) developed a course
called Human Aspects of Software Engineering where they aimed to teach collaborative software
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development. For this aim, they used simulations of collaborative software development as-
sighments in which students actively practiced collaboration, followed by reflections in which
students analyzed different aspects of their own experience, and ended with group discus-
sion. Kilamo et al. (2012) used a reputation system to support the social aspect of the envi-
ronment and thus support the learners’ collaboration with each other.

(b) A secondary course — a course whose primary goal is to teach technical aspects of the field
and the soft aspects are raised as a side effect and discussed by instructors. For example,
Weicker (2020) proposes a teaching concept to support students in developing the ability to
cooperative problem-solving using a combination of cooperative learning groups in the
course of algorithms and data structures. Raibulet and Fontana (2018) described a software
engineering course where students developed a software project while simulating collabora-
tion and teamwork activities.

Teamwork

Teamwork is considered one of the essential soft skills required by the industry (Cimatti, 2016). Aca-
demia fosters collaboration and teamwork and emphasizes its benefits. For example, Keller et al.
(2011) conducted a qualitative study aimed at investigating whether information systems students un-
dertaking a team-based capstone had enhanced their employability skills. This study reports on im-
provements in the ability to work collaboratively in teams (Keller et al., 2011). Sherman et al. (2022)
reported on a study aimed to explore the specific characteristics of students’ teamwork in a practical
course delivered in an industrial setting. In this qualitative study, students reported on communica-
tion, coordination, and member contributions balance as the main factors of project success. Those
factors are part of the Teamwork Quality (TWQ) model proposed by Hoegl and Gemuenden (2001).
This model aims to capture the collaboration within the teams and is constructed from six facets:
communication, coordination, member contributions balance, mutual support, effort, and cohesion.
The authors show that the model links between the project’ success as measured by team perfor-
mance (effectiveness and efficiency) and team members’ personal success (satisfaction and learning).
This model was further used while qualitatively studying students’ reflections (Hoegl & Gemuenden,
2001).

Time managing — Planning and Organizing

Time management is an essential employability skill that enables individuals to achieve their goals and
be successful in their careers. Time management skills refer to the ability to prioritize, plan, and or-
ganize one’s time effectively to achieve specific goals and can be identified as clusters of behavioral
skills that are important in the organization of study and course load (Lay & Schouwenburg, 1993).
Cottrell (2019) argues that in today’s fast-paced working environment, individuals who possess effec-
tive time management skills are better equipped to cope with the demands of their jobs, stay on top
of their tasks, and accomplish their objectives in a timely and efficient manner. Any lack of these
skills makes a graduate a poor job candidate and a worse employee (Osmani et al., 2019). During cap-
stone projects, students must plan their work and manage themselves throughout the semester to-
wards completing their work on time and with quality results (Auvinen et al., 2020). Because self-
management is so interdependent with employability skills such as teamwork and inter-communica-
tion, most students performing capstone projects did not explicitly report improvements in this area
(Keller et al., 2011). However, efficient time management focused on the required course delivera-
bles, as well as group cohesion, resulted in the most significant outcomes (Ball et al., 2020).

Inter-Communication

Inter-communication is communication with project stakeholders who are not part of the project
team. The inter-communication is a necessary skill for dealing with coworkers and communicating
with clients and other stakeholders at work and elsewhere (Idkhan et al., 2021; Kleckner & Butz,
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2022). Students collaborate closely with their assigned supervisors, who guide them on a learning
path throughout their project work (Adelakun-Adeyemo, 2021). The team mentor in project-based
learning plays a significant role in the quality of the overall outcome (Adelakun-Adeyemo, 2021), fa-
cilitates collaboration within the team (Sherman et al., 2022), and mentors students to develop pro-
fessional and soft skills (Bastarrica et al., 2017; Nghia, 2019).

Knowledge

Capstone projects provide an opportunity for undergraduate IS students to showcase their
knowledge and skills in a real-world setting; In their capstone projects, students must integrate their
prior knowledge, new knowledge, and skills to develop a solution to a complex problem. Knowledge
can be conceptualized as comprising three facets: prior knowledge, new knowledge, and knowledge
integration.

Prior knowledge refers to the knowledge that students bring with them to the capstone project. This
knowledge can come from previous coursework, work experience, or other sources. As shown by
Greene et al. (2008), high prior knowledge students could demonstrate more self-reflective and mon-
itoring behaviors than lower prior knowledge students. Additionally, Bernacki et al. (2012) indicated
that students with high prior knowledge could usually use a more active learning approach while
those with low prior knowledge passively followed the instructions. Sung et al. (2016) found that
prior knowledge was a key factor in students’ learning performance.

New knowledge refers to the knowledge that students acquire during the capstone project. This
knowledge can come from a variety of sources, including research, collaboration with peers, and
feedback from instructors. New knowledge is a critical aspect of capstone projects. Holdsworth et al.
(2009) noted that capstone projects provided an opportunity for students to develop new knowledge
and skills that they could apply in their future careers.

Knowledge integration refers to the process by which students combine their prior knowledge and
new knowledge to create a comprehensive understanding of the topic. According to Steiger (2009),
knowledge integration is a crucial aspect of capstone projects, and such knowledge integration is crit-
ical to graduating IS students since they will be expected to apply their specialized knowledge to a
wide variety of business problems. Similarly, Mehta and Mehta (2018) indicated that both learning
and performance-prove goal orientations positively influenced team knowledge integration, and
knowledge integration impacted both objective and subjective dimensions of team effectiveness.

PROJECT-BASED LEARNING (PBL)

Project-Based Learning (PBL) is a student-centered teaching methodology that is increasingly being
adopted in higher education as it has been found to develop and enhance students’ engagement, criti-
cal thinking skills, problem-solving skills, and team collaboration skills (e.g;, Krajcik & Shin, 2014).
The approach involves students working on real-world problems that require them to apply their
knowledge and skills to find solutions as a basis for learning (Hmelo-Silver et al., 2007). PBL fosters
active learning, which was found to increase students’ engagement and academic achievement in
STEM-related courses (e.g., Aji & Khan, 2019; Ralph, 2016).

Guo et al. (2020) conducted a meta-analysis of 76 studies on PBL in undergraduate education. The
authors found that learners’ knowledge, strategies, and skills were frequently measured. These learn-
ing outcomes received much attention due to employers’ reports that basic knowledge and skills are
essential for students’ readiness to work. Several studies have shown that PBL is an effective teaching
methodology for information systems education and has been used to enhance student learning out-
comes in various courses, including research, analysis, and design of information systems. Kardoyo et
al. (2019) used PBL to teach management information systems courses to graduate students. The
study found that PBL improved students’ ability to apply project management concepts and tools in
real-world situations, leading to better critical and creative thinking skills.
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As part of a research seminar leading to the analysis and design of information systems, students are
required to tackle a new concept, use prior knowledge, acquire new one, and integrate both while ap-
proaching different perspectives (Steiger, 2009). Zen and Ariani (2022) investigated the impact of
PBL on the development of information literacy skills in undergraduate students. The authors found
that PBL was an effective method for developing students’ information literacy skills, including the
ability to locate, evaluate, and use information effectively.

PBL has been found to foster the development of key skills that are highly valued by employers, such
as teamwork, communication, and project management (e.g,, St. Louis et al., 2021). PBL enhances
student engagement by providing students with opportunities to work on real-world contexts and
problems to learn from (Jurdak, 2016) and is relevant to their future careers (LaForce et al., 2017).
Woodward et al. (2010) found that PBL was successful in teaching information systems management
by providing students with opportunities to practice these skills in a real-world context. This ap-
proach allows students to see the practical application of what they are learning, leading to higher
motivation and engagement.

In the context of information systems, students often work in teams to solve complex problems, and
PBL provides an excellent opportunity for students to develop teamwork and collaboration skills.
This approach prepares students for the collaborative nature of the workplace, where teamwork is
essential for project success (Rajabzadeh, et al., 2022).

PBL promotes and enhances students’ problem-solving skills and encourages them to think critically
about the material (Loyens et al., 2023). According to Bell and Kozlowski (2008), PBL requires stu-
dents to use higher-order thinking skills, including analysis, synthesis, and evaluation. These skills are
essential in the research, analysis, and design of information systems, where students need to analyze
complex problems and develop innovative solutions. PBL has also been found to improve student
engagement and motivation. In a study by Hwang and Kim (2000), students who participated in a
PBL course reported higher levels of engagement and motivation compared to those who partici-
pated in a traditional lecture-based course. This is likely because PBL allows students to take owner-
ship of their learning and work collaboratively with their peers.$

In information systems settings, Hussein (2021) conducted a study to explore the effectiveness of
PBL in teaching information systems to undergraduate students. The author found that PBL was an
effective method for teaching information systems concepts and skills, as it helped students to de-
velop problem-solving, critical thinking, and teamwork skills. The study also found that PBL in-
creased students’ motivation and engagement in the learning process. In another research by Naqvi et
al. (2019), it was found that PBL significantly improved students’ academic performance, and stu-
dents who participated in PBL reported higher levels of satisfaction with the course. The study also
found that PBL helped to develop students’ communication, collaboration, and leadership skills.

While PBL has many benefits, there are also challenges associated with its implementation. One of
the biggest challenges is the amount of time and resources required to design and implement effec-
tive PBL activities (Aldabbus, 2018). In addition, some instructors may lack experience or training in
PBL, which can make it difficult for them to effectively design and facilitate PBL activities (Albanese
& Mitchell, 1993). Another challenge is the difficulty in assessing students’ learning in PBL. PBL ac-
tivities are often complex and multifaceted, which can make it challenging to evaluate students’ learn-
ing outcomes (Guo et al., 2020). Additionally, students may have different roles and responsibilities
within a PBL group, which can make it difficult to assess individual student learning (Boss, 2012).
One way to assess the effectiveness of PBL is to use qualitative tools that can capture students’ re-
flections and experiences.
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STUDENTS’ REFLECTIONS

Reflection is a process of thinking deeply about one’s experiences, analyzing them, and making con-
nections to prior knowledge. Reflective practices can be defined as “the process of internally examin-
ing and exploring an issue of concern, triggered by an experience, which creates and clarifies mean-
ing in terms of self, and which results in a changed conceptual perspective” (Boud et al., 2013, p. 19).
In PBL, reflection is essential for students to make connections between theory and practice and to
develop a deeper understanding of the learning outcomes (e.g., Kolb, 1984; Savery, 2015). Reflection
also helps students to identify areas where they need to improve and to set goals for future learning,

Reflective practices can help students to identify their own learning needs and to develop their critical
thinking skills (Schon, 1984), to make connections between theory and practice, develop their prob-
lem-solving skills, and reflect on their own learning process (Hmelo-Silver et al., 2007; Savery &
Duffy, 1995). Saltiel (2009) noted that “Reflective practice engages with the messiness, the unpredict-
ability, the uncertainty of practice, focusing not on abstract theory but on the real experiences of
practitioners and the skills they develop as they try to make sense of those expetiences. It emphasizes
the expertise — the skill and artistry.”

Reflective practices have been used to support the development of students’ communication skills
(Karnieli-Miller, 2020), teamwork skills (Rania et al., 2021), and critical thinking skills (Mills et al.,
20006). Reflective practices have been suggested as a way to support the development of students’
problem-solving skills in the context of PBL (Hmelo-Silver et al., 2007). Reflective practices have
also been used to support the development of students’ meta-cognitive skills, which involve the abil-
ity to monitor and regulate one’s own learning process (Savery & Duffy, 1995). Reflective practices
can take many forms, including journaling, group discussions, and individual reflections (Boud et al.,
2013). A reflection is a valuable tool for assessing student knowledge, skills, and motivation, as it al-
lows educators to gain insight into the students’ learning process, their understanding of the subject
matter, and their experiences of the learning environment (Schén, 1984). Student reflections are a
valuable qualitative research tool that can provide rich insights into students’ learning experiences and
outcomes in information. Specifically, student reflections can be used to explore the following areas:

1. Perceptions of technology: student reflections can reveal students’ perceptions of technology,
including their attitudes towards specific technologies, their experiences using them, and their
perceived benefits and challenges. For example, in a study by Gallegos et al. (2017), student
reflections were used to explore their experiences using a gamified learning platform, revealing
their positive attitudes toward the platform’s interactive features and the benefits of gamifica-
tion for learning.

2. Learning outcomes: student reflections can provide insights into the effectiveness of teaching
methods and strategies, as well as the impact of learning activities on students’ knowledge,
skills, and attitudes. For example, in a study by Jaeger-Helton et al. (2019), student reflections
were used to evaluate the effectiveness of a collaborative project-based learning approach in
developing students’ teamwork, communication, and skills. Student’s reflections focused on
specific technical skills, along with project management; when asked what they learned about
themselves, they mentioned communication, teamwork, and personal development skills such
as time management, perseverance, and tolerance for ambiguity.

3. Personal development: student reflections can also reveal students’ personal growth and devel-
opment, including their self-awareness, values, and goals. For example, in a study by Tiernan
(2021), student reflections were used to explore their perceptions of their own digital literacy
skills.
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Unstructured student reflections refer to a process in which students are given the freedom to reflect
on their learning experiences in an open-ended manner without any specific prompts or guidelines
(Moon, 2013). Several studies have explored the use of unstructured student reflection as a research
tool for assessing student learning. For example, Minott (2008) examined the use of unstructured
written reflections and found that unstructured reflections provided valuable insight into student
thinking, as students were able to express their ideas and beliefs in a non-judgmental environment.
The use of unstructured reflections is also useful for assessing student motivation and engagement,
as students can express their feelings about their learning experiences (Wurdinger & Catlson, 2009).
Denton (2018), who incorporated unstructured written reflections into an introductory statistics
course, pointed out a major challenge in this method, for researchers and students alike. Some stu-
dents may find the writing process to be particularly burdensome.

RESEARCH QUESTION

This study explores undergraduate IS students’ soft skills development while performing their final
capstone project during their academic studies. One overarching research question guided this study:

RQ: What are the facets that the capstone project exposed the IS students to, according to their
reflections?

THE CASE STUDY

The capstone project is an integral component of undergraduate education in The Information Sys-
tems (IS) School at The Academic College of Tel Aviv Yaffo, Israel. The capstone allows students to
apply theoretical knowledge to practical problem-solving in two parts: (1) Empirical research seminar,
and (2) Analysis and design of a real information system. The students need to demonstrate the integration
of all the knowledge they gained in courses learned in prior years and study some issues by them-
selves, according to the subject of their project.

The empirical research seminar consists of a “mini-thesis”. The learning process begins by choosing a
topic, which the students are curious about, and is relevant to the field of information systems or cy-
bersecurity, according to the specialty they study. They formulate research questions, define the re-
search process, collect data, and analyze the results, according to the principles of the scientific ap-
proach.

The analysis and design of a real information system, which the students choose, include learning the cur-
rent situation of the system/processes, determining the goals, objectives, and scope of the new sys-
tem, identification of stakeholders and gathering user requirements, defining the new processes, data,
and technology to be used, and finally, preparing a mock-up of the new system.

There are five meetings during the semester for all the students participating in each course, arranged
by the academic teachers, thus, supporting the students and avoiding students’ feelings as ‘under-sup-
ported, stressed, or isolated’ during the process (Villamafie et al., 2014). The process carried out in
the courses has several steps:

1. The first meeting, in which the students learn about the essence of the capstone project and
the proposals they must write.

2. The project subject and scope are proposed by the students according to their interests. After
the first meeting, each team meets with the academic teacher to discuss the project proposal,
redefine it if needed, and is finally approved by the teacher.

3. For each team whose proposal was approved, a professional mentor, from industry or acad-
emy, is assigned to guide them during the semester. This mentor is selected according to the
subject matter of the project to ensure relevance. The work must be done autonomously by
the students.
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4. In the second meeting, the students learn how to write the work plan for the project. This plan
includes the definition of the tasks to be performed, a Gantt, including the distribution of
work between the teammates, and risk analysis, with a plan to mitigate the risks. The work plan
of each team is approved by their mentor prior to starting the work.

5. Before the third meeting, the students need to handle a status review. During the meeting, dif-
ferent aspects, according to the progress of the works, are explained.

6. Before the fourth meeting, the students need to handle a second report on their progress sta-
tus. In this meeting, the students learn how to handle the written report and all outcomes of
the project and how to prepare the oral presentation, which will be accompanied by a poster
they design.

7. At the end of the semester, the students submit all their outcomes to the mentors and aca-
demic teachers. The mentors evaluate the outcomes and the teams’ process during the semes-
ter according to a standard indicator. This report is given to the academic teachers who grade
the work.

8. Finally, the students present their work to the academic teachers, mentors, faculty, guests, and
other students, in a festive ending event, where the Top-10 projects are nominated (Kar et al.,
2013).

After completing the work, and before the presentations and grading, they must handle a written per-
sonal reflection. Bastarrica et al. (2017), according to their research, claim that the perceived relative
value of the technical challenge drops by the end of the capstone, and students are already techni-
cally prepared and able to face real-world projects, and they acknowledge that soft skills are also de-
terminant for the success of the projects. Therefore, in this study, the students were asked to reflect
after finishing the capstone. The students had no guidance or format to write the reflections. Each
student could write whatever he or she wanted or felt. The students knew that the reflections were
not part of the grading,

RESEARCH METHODOLOGY

A singular case study (Thomas, 2011) was conducted to examine the IS students’ development of
skills and to gain a better understanding of students’ perceptions and attitudes during their final pro-
ject. This methodology, according to Stake (1995), is a “study of the particularity and complexity of a
single case, coming to understand its activity within important circumstances” (p. xi). The characteris-
tics of a case study are Holistic (considering the interrelationship between the phenomenon and its
contexts); Empirical (basing the study on their observations in the field); Interpretive (resting upon
their intuition and seeing research basically as a researcher-subject interaction); and Emphatic (re-
flecting the vicarious experiences of the subjects in an emic perspective) (Yazan, 2015).

Due to the exploratory nature of this research, a mixed methods approach was employed (Venkatesh
et al,, 20106) using qualitative and quantitative approaches methods. The process of the data analysis is
graphically displayed in Figure 1.
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Figure 1. Graphical description of the process conducted

Qualitative data analysis

The study’s data was collected from unstructured students’ reflections. Unstructured students’ reflec-
tions refer to a process in which students are encouraged to explore and express their thoughts, feel-
ings, and experiences related to a learning activity or an event without any specific guidance or struc-
ture. According to Henderson et al. (2017), an unstructured reflection involves “a process of critical
self-awareness in which the learner seeks to develop a deeper understanding of his or her own expe-
riences, attitudes, and beliefs, often through open-ended and unstructured dialogue with others or
through reflective writing” (p. 1571).

A qualitative approach was applied to understand the phenomena via empirical observations of hu-
man behavior and experience (Bogdan & Biklen, 2007). The students’ unstructured reflections were
analyzed following the principles of grounded analysis (Strauss & Corbin, 1998). The data analysis
was an iterative exploratory process of going back and forth between the empirical materials and lit-
erature, assessing and interpreting theoretical constructs with the analyzed data, and using Microsoft
Word® and Excel® to code, categorize and identify themes in the empirical material. The data were
categorized in terms of content, using categories derived from the analysis.

A framework was developed derived from the data itself that captures the analytically significant fea-
tures of the data. Initially, the framework included a list of categories, which was organized according
to higher-order code categories, accompanied by their definitions. The framework constitutes the an-
alytic instrument with which the raw data was then reduced, classitied, and synthesized (Gaskell,
2000). Each step of the categorizing method was done by one researcher and then was discussed
with the other researchers until arriving at an agreement in a joint session (a consensus approach),
changing their roles from step to step. This was done to maintain a continuous dialogue between re-
searchers and consistency of the coding (Walther et al., 2008) and to establish inter-rater reliability
(IRR) to ensure the trustworthiness of the study (Miles & Huberman, 1994). The conceptual frame-
work proposed in this study does not include categories that were not substantive enough to be sup-
ported by sufficient quotes (e.g., the category “technical issues”, which had only three quotes, was
omitted). TWQ (Hoegl & Gemuenden, 2001) framework was utilized as a base for the conceptual
framework for teamwork, which consists of six facets, including communication, coordination, mem-
ber contributions balance, mutual support, effort, and cohesion. The qualitative analysis resulted in
the construction of a conceptual framework with categories and facets.

Quantitative data analysis

The quantitative analysis involved a systematic process of coding and analyzing qualitative data. The
coding scheme involved two bottom-up phases. (1) The data was first coded using the basic catego-
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ries derived from the qualitative data analysis to code the occurrences of the categories in the reflec-
tion as positive, negative, or not found in the text. Each was assigned a nominal value of -1, 0, or 1 to
the category to represent the negative sentiment (-1), absence sentiment (0), or positive sentiment (1)
of the category. This process of coding categorical data with numerical values is a common tech-
nique used in the quantitative analysis of qualitative data to enable analyzing the data using statistical
methods (Guest et al., 2012). This coding process was based on a grounded theory approach, which
emphasizes the importance of allowing the data to speak for itself (Charmaz, 2014). (2) After the ini-
tial coding was complete, to create a more comprehensive analysis, the categories were combined into
the facets found, by summing the categories related to the corresponding facet, thus creating varia-
bles that are considered ordinal. For instance, the facet “Knowledge” was created by combining three
categorties: prior knowledge, new knowledge, and integrating knowledge, each one of which was
coded as a nominal variable (-1, 0, 1). The resulting ordinal variable for the facet was their sum,
which ranged from -3 to 3, ranking the report of knowledge in the reflections. The new ordinal vari-
able for the facet “Teamwork” was created by combining the five categories of the TW(Q model (out
of the original six), each one of which was coded as a nominal variable (-1, 0, 1). The resulting ordi-
nal variable for the facet was their sum, which ranged from -5 to 5, ranking the report of teamwork
in the reflections. This technique of combining related categories to create composite variables is
widely used in qualitative research (Bryman, 2016). One study that highlights the use of nominal and
ordinal variables in qualitative data analysis is by Buckingham Shum et al. (2016), who used a similar
coding scheme to analyze the reflections of medical students. They found that using nominal and oz-
dinal variables allowed for a more detailed and precise analysis of the data, which in turn led to a bet-
ter understanding of the students’ learning experiences.

Overall, the use of quantitative coding in the analysis of qualitative data allowed for a rigorous and
systematic approach to identifying patterns and themes in the reflections. The combination of nomi-
nal and ordinal variables allowed for a more nuanced understanding of the data, and the use of
grounded theory ensured that the analysis was firmly rooted in the data itself.

CASE DESCRIPTION AND DATA COLLECTION

Data was collected from 204 and 3 year IS students in a higher education institution, performing
their final project. This study is based on an unstructured personal reflection given at the end of the
capstone project (two stages: Empirical research seminar and Analysis and design of a real information system).
The reflection was not graded as part of the final course’s grade. The capstone project was per-
formed between February 2022 and June 2022. The data was collected from four final project co-
horts (seminar A, seminar B, seminar C, and Analysis and Design A) containing 156 reflections from
170 students in 57 teams (Table 1). The cohorts of seminars were in parallel and divided randomly.

Table 1. Study participants

Course Cohort N Participants N Reflections

Seminar A 38 students 30 reflections
13 teams

Seminar B 40 students 39 reflections
13 teams

Seminar C 48 students 45 reflections
16 teams

Analysis and design A 44 students 42 reflections
15 teams

Total 170 students 156 reflections
57 teams
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The quotes in this study are translations of the original excerpts, staying as close as possible to the
original expressions and idiomatic nuances. To secure anonymity and confidentiality, the respondents
have been anonymized.

RESULTS

Among the 170 students participating in the courses, 156 completed their unstructured reflections at
the end of the capstone process and after submitting their final academic product. The qualitative
findings of the mixed methods approach identified three main factors in the students’ reflections:
knowledge (prior knowledge, new knowledge, and knowledge integration), skills (teamwork, time
management, and inter-communication), and motivation (personal, social, and constraint). According
to this framework, three recurring themes were identified regarding knowledge, three recurring
themes regarding skills, and three recurring themes regarding motivation. The facets conceptual
framework based on all the categories and facets identified is presented below (Figure 2), followed,
first, by a description of each facet and examples from students’ reflections; and next, by the quanti-
tative findings of the mixed methods approach based on the facets conceptual framework identified.
The distribution of the facets conceptual framework was explored (N=156) and the differences be-
tween the two stages of the capstone: Empirical research seminar (N=114) and analysis and design
of real information systems (N=42) regarding the facets conceptual framework.
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Figure 2. The facets conceptual framework

MOTIVATION

Choosing a topic for a final capstone project is a complex task that lasts for about two weeks at the
beginning of the semester, during which students change and refine their proposal until the final ap-
proval is received. On the one hand, all project requirements must be met, and on the other hand,
students desire to do work in the field of content close to them. Behind this choice, there are many
constraints, such as project scope requirements, team preferences, and feasibility. During the data
analysis, three types of motivation were identified for the capstone project choice: personal motiva-
tion, social motivation, and constraint. Table 2 summarizes these categories, followed by explanations
and examples from students’ reflections.
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Table 2. Motivation factor data analysis

Personal
Motivation

Students have a personal motiva-
tion for choosing the subject. It
can be an early acquaintance with
a field, a desire to be exposed to
a new field, or a goal to deepen
some topic.

“Choosing the subject of the seminar was very signifi-
cant for me because I wanted to carry ont research on
a topic relevant to everyday life and this research may
be of benefit to the individual.”

“We chose to do the project about a gym. In my daily
routine, 1 like to exercise and spend at least three
times a week at the gym, on which we performed the
work. When 1 started thinking about the system, 1
came up with the idea of a full package that a gym
needs.”

Social
Motivation

Choosing a topic due to the po-
tential contribution to the com-
munity.

“The issue is important to the professional knowledge
community.”

“When we approached the project, 1 tried to find an
idea that wonld be interesting to implement, and also
of added value to the company.”

Constraint

Choosing a subject due to exter-
nal constraints (sometimes of
their teammates) and not a free
choice.

“The subject we wanted was already chosen, so we
chose something else.”

When examining the motivation facet and its three aspects, personal, social, and constraint, it was
found that 46.49% at the empirical research seminar stage vs. 55.81% at the analysis and design stage
reported having a personal or social motivation for choosing the selected topic and only 7.89% at the
empirical research seminar stage vs. 6.98% at the analysis and design stage reported have both (Fig-
ure 3). When examining each aspect separately, there is a significant difference between the stage of
the capstone and social motivation (x* = 11, df =1, p < 0.01). No differences were found (y* = 5.19,
df =2, p > 0.05) when reporting personal motivation between stages. Students from the analysis and
design stage of the capstone reported having chosen topics out of social motivation more than the
students in the empirical research seminar. When examining the aspect of constraint, there is a signif-
icant difference between the stage of the capstone and a constraint (y* = 4.3, df =1, p < 0.05). Stu-
dents from the analysis and design stage of the capstone reported having fewer constraints than the
students in the empirical research seminar.

247




Let’s Get Ready for Work - Employability Skills Development in an IS Capstone Project

60

Percent

Empirical research seminar

Motivation
M no personal or social
M absent

M personal or social
M personal and social

Analysis and design of a real

information system

Stage of Capstone

Figure 3. Clustered bar percent of the stage of the capstone by motivation (N=156)

KNOWLEDGE

While working on a final capstone project, the students are not only required to apply the knowledge
they have gained during their undergraduate studies but also to study new topics on their own. In the
reflections, three categories of learning were identified: prior knowledge — review of materials
learned in previous courses (e.g,, statistics, research methods, project management, system analysis,
and design, etc.), learning new content, and integrating knowledge. Table 3 summarizes these catego-
ries, followed by explanations and examples from students’ reflections.

Table 3. Knowledge factor data analysis

Prior To refresh their memory, students “I needed to review materials we bave learned.”
knowledge | returned to relevant topics learned
in previous courses and reviewed
the materials.
Learning | Refers to declarative knowledge “The backgronnd and the tools for performing vari-
new (facts) and procedural knowledge ous Statistical tests, since we did not perform data
Knowledge | (process). Students learned by analysis at the level required of us in any of the sta-
(content themselves new topics and tools tistics courses before. Despite this, we were able to
and they needed from the internet or overcome these difficulties by reading from several dif-
process) other sources and from relevant lit- | ferent sources about different statistical tools and how
erature references. to use them, in addition, I learned to work with the
SPSS software.”
Knowledge | Knowledge integration between T learned a lot of new things about the field and its
integration | and among the courses they studied | comnection to the field of information security that we
in the past and with the new studied in the conrses.”
knowledge they gained
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Knowledge

M absent

M prior or new or integrating
prior and/or new and/or
Integrating

M prior and new and integrating

40

30

Percent

20

10

Empirical research seminar Analysis and design of a real
information system

Stage of Capstone

Figure 4. Clustered bar percent of the stage of the capstone by knowledge (N=156)

When examining the knowledge facet and its three aspects, prior knowledge, new knowledge, and
knowledge integration, it was found that 33.33% at the empirical research seminar stage vs. 34.88%
at the analysis and design stage reported using prior knowledge or learning new knowledge or inte-
grating knowledge, and only 3.51% at the empirical research seminar stage vs. 25.58% at the analysis
and design stage reported to use prior knowledge, learn new one and integrate both (Figure 4). When
examining each aspect separately, there is a significant difference between the stage of the capstone
and knowledge integration (y* = 9.55, df =2, p < 0.01). On both aspects of prior knowledge and
new knowledge, no differences were found (x> = 0.95,df =1, p > 0.05; y*> = 4.5,df =2, p > 0.05
respectively). Students from the analysis and design stage of the capstone report about integrating
knowledge more than the students in the empirical research seminar.

SKILLS

Teamwork

The teamwork quality model, known as the TW(Q model (Hoegl & Gemuenden, 2001), contains six
facets, including communication, coordination, member contributions balance, mutual support, ef-
fort, and cohesion. During data analysis, five out of six facets were identified. Table 4 summarizes
these facets, explanations, and examples from students’ reflections.
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Table 4. TWQ facets data analysis

spect to each member’s specific
knowledge and experience” (p.

347).

TWQ facet Explanation Example
(Hoegl & Gemuenden, 2001)
Communication | The means for information ex- | “We made all the choices together following a
(intra) change among team members brainstorming session. All the decisions were car-
(intra-communication). “The ried ont in a collaborative manner and everything
quality of communication was agreed upon by everyone - client, project, and
within a team can be described | content distribution.”
in terms of the frequency, for- “The cooperation of the team members was per-
malization, structure, and open- | ot and we integrated perfectly both with each
ness of the information ex- other and with our mentor, whether it was in
change” (p. 347). group discussions, consultations, or whether it was
in individual conversations and discussions abont
how to perform the tasks.”
“We held many group meetings on Zoom and
Jface-to-face to discuss the research topic and the
structure and content of the final submission.”
Coordination “Cootdination means that the “We held joint discussion sessions and occasion-
teams have to develop and agree | ally split up to optimize our times. In my opinion,
upon a common task-related the group worked very well, we focused onr atten-
goal structure that has suffi- tion without any distractions, we set up the goals
ciently clear sub-goals for each | for each meeting and finally we integrated and
team member, free of gaps and | read the research together, and corrected notes un-
overlaps” (p. 347). #il the final submission was formulated.”
Member “It is considered essential to “The distribution of the workload was relatively
contributions TWQ that contributions to the | equal among the team menbers.”
balance team task are balanced with re-

“I think that as a group we worked in collabora-
tion, we identify what are the strengths of each of
the team members and we knew how to take ad-
vantage of that.”

“The distribution of workloads was divided
evenly and harmoniously when each team member
excpressed bis/ her opinions.”

Mutual support

“Team members working on a
common goal should display
mutual respect, grant assistance
when needed, and develop other
team members’ ideas and con-
tributions rather than trying to
outdo each othet” (p. 348).

“During the research, there were occasional disa-
greements between the team members, which led to
deepening the theoretical background and statisti-
cal analyses. The differences of opinion challenged
us to explore and get a different perspective.
Through the ability to have a conversation we
were able to reach a consensus and finally reach a
finished product.”

“Inn addition, the collaboration between us was ex-
cellent, and sometinmes group work and individual
work was done according to loads of each member

of the group.”
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TWQ facet Explanation Example
(Hoegl & Gemuenden, 2001)

Cohesion “Refers to the degree to which “I wouldn’t have done better with others.”

team members desire to remain | T enjoyed working with the team members and
on the team” (p. 348). the dynamics improved over time as we progressed
towards the final product.”

As explained in the data analysis section, the new ordinal variable “Teamwork” was created by com-
bining the five categories of the TWQ model (out of the original six), each one of which was coded
as a nominal variable (-1, 0, 1). The resulting ordinal variable for the facet was their sum, which
ranged from -5 to 5, ranking the report of teamwork in the reflections. When examining the team-
work facet, it was found that 52.86% of the students (N=1506) reported to had more than three ele-
ments of teamwork (Figure 5). When examining the two stages of the capstone, there is no differ-
ence between the stage of the capstone and the teamwork (t = .322, df = 155, p > 0.05). Specifically,
students from both stages of the capstone (the seminar: M=2.33, SD=1.76; the analysis and design:
M=2.21, SD=2.006) have similar teamwork scores.

25

Percent

Teamwork

Figure 5. Distribution of teamwork facet (N=156)

INTER-COMMUNICATION

Communication emerged from the data analysis in several contexts, in the context of communication
in teamwork, mentioned as intra-communication (in Table 4), and in the context of other entities. In-
ter-communication refers to the students’ communication with stakeholders. These stakeholders in-
clude project mentors, the course coordinators, and real clients (for the analysis and design-based
capstone) or research samples (for a research-based capstone). Table 5 summarizes these categories,
followed by explanations and examples from students’ reflections.
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Table 5. Inter-communication factor data analysis

Inter-Commu- | Students referred to the “He contributed a lot to us with the belp of his knowledge
nication with help, constructive feedback, | and experience.”
mentors and support they received | “W% received positive and negative feedback, an in-depth
from the mentors. and instructive discussion.”
Inter-communi- | Students referred to their “We received cooperation from people I don't know.”
cation with ex- | communication with exter- | “Reached senior officials in the industry.”
ternal entities nal entities such as experts,
project clients, and/or the
research participants.

When examining the inter-communication facet, it was found that 38.6% at the empirical research
seminar stage vs. 51.16% at the analysis and design stage reported using communication with
mentors or external entities, while 6.14% at the empirical research seminar stage vs. 30.23% at the
analysis and design stage reported doing both (Figure 6). There is a significant difference between the
stage of the capstone and the inter-communication (y? = 24.67, df = 2, p <0.01). Students from the
analysis and design stage of the capstone report to use more inter-communication with mentors and
external entities.

Inter-communication

60 M absent

M with mentors or external entities
M with mentors and external entities

Percent

Empirical research seminar Analysis and design of a real information
system

Stage of Capstone

Figure 6. Clustered bar percent of the stage of the capstone by inter-communication
(IN=156)

TIME MANAGEMENT

A final capstone project is carried out according to a strict schedule. The first meeting with the stu-
dents takes place in the first week of the semester, and the submission of the final product takes
place in the week before the end of the semester. To meet all the milestones defined in the final pro-
ject and to practice the preparation of work plans as they studied in previous project-management
courses, the students must plan their time in an optimal way. To meet the deadline, it is not possible
to deviate from this schedule. In their reflections, the students referred to time management in two
aspects: proactively while they reflect on the importance of planning time in advance, and reactively
while they reflect on the problems they experienced with time management. Table 6 summarizes
these categories, followed by explanations and examples from students’ reflections.
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Table 6. Time management factor data analysis

Pro-active

Students reported that plan-
ning their work in advance was
an important factor that pre-
vented them from reactive
time management and pro-
crastination.

%A work plan that prevented procrastination.”
“BEverything was planned in a realistic and good way - in-
cluding Buffers’ for unexpected issues and schedule changes
and allowed us to be flexible withont affecting the delivery
times.”

Re-active

Even though students planned
their work, unexpected tasks
impacted the pace of the pro-
ject’s progress. In those cases,
students acted proactively. In
some cases, students reflected
that they worked under pres-
sure and chaos but mostly
managed to meet the set goals.

“It should be noted that despite the planning and anticipa-
tion, personal constraints affected the dates of the meetings
and the progress of the project, which in my opinion, is an
integral part since we will never work on one project or as-
signment and therefore need to learn how to prioritize and
divide the time (in our case between different assignments
and conrses).”

“T felt that our weak point while working on the project
was time management. 1 felt that many times we could have
managed the time more efficiently and correctly.”

“T learned how to distribute loads and how to optimize my
work processes and those of the other team members.”

Percent

Empirical research seminar

Time Management

M absent
M re-active or pro-active
M re-active and pro-active

Analysis and design of a real
information system

Stage of Capstone

Figure 7. Clustered bar percent of the stage of the capstone by re-active time management
(N=156)

When examining the time management facet and its two aspects, re-active and pro-active, it was
found that 48.25% at the empirical research seminar stage vs. 48.84% at the analysis and design stage
reported being re-active or pro-active in time management and only 14.91% at the empirical research
seminar stage vs. 9.3% at the analysis and design stage reported to do both (Figure 7). There is no
difference between the stage of the capstone and both aspects of time management, re-active and
pro-active (x* =.19,df =1, p > 0.05; y* = 0.16, df =1, p > 0.05 respectively). Specifically, students
from both stages of the capstone manage their time in a similar manner.
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DISCUSSION

The findings of this study contribute to the understanding of the facets and factors that students ex-
petienced during a capstone project in Information System undergraduate studies, based on 156 re-
flections out of 170 students in four different courses participating in the capstone project during the
specific semester. The main aim of the capstone project is to provide students with the opportunity
to apply theoretical knowledge to practical problem-solving. Employability and soft skills were not
explicitly defined or graded. The reflections were unstructured, and the students did not receive any
specific instructions on what to refer to and how to write them. However, students learned in previ-
ous courses the meaning and essence of reflecting, Students could have referred to any aspects of
their work. Nevertheless, they referred to the soft aspects and employability skills.

A mixed methodology was employed to explore the students’ reflections. The qualitative analysis
showed that students’ reflections on their motivation, knowledge, and skills resembled the im-
portance of those facets in the process they underwent. The quantitative analysis provided further
insights into the differences between the two stages of the capstone project. Accordingly, a facets
conceptual framework was constructed (Figure 2), which identified three main factors in the stu-
dents’ reflections: motivation, knowledge, and skills. The motivation facet is composed of three fac-
tors: personal motivation, social motivation, and constraints in choosing a topic. The knowledge facet
is composed of three factors: prior knowledge, new knowledge gained during the project, and
knowledge integration. The skills facet is composed of three factors: teamwork, time management,
and inter-communication, and each of these factors is further decomposed.

Motivation is essential to perform a capstone project, which is very demanding work performed in a
team. Students’ motivation can be influenced by expectations of success and the perceived value of
the task (Eccles & Wigfield, 2002). To succeed in a timely, engaging, effective, and satisfying manner
and to accomplish a high-level outcome, students need strong motivation (Halim et al., 2014), either a
personal motivation or social motivation to contribute to society. Personal motivation can derive
from an eatly acquaintance with a field, a desire to be exposed to a new field, or a goal to deepen
some topic. Social responsibility is becoming increasingly important in today’s society, with more and
more emphasis being placed on the role of individuals and organizations in creating a better world
for all. This trend has also made its way into the academic world, with many universities requiring
students to engage in social responsibility initiatives as part of their academic requirements. Choosing
a topic for the capstone project can have many constraints, such as project scope requirements, team
preferences, and feasibility. Thus some students consider their topic as not a free choice (Braught &
Siddiqui, 2022). This study revealed that students from the analysis and design stage of the capstone
(second stage) reported having chosen topics out of social motivation and had fewer constraints in
comparison to the students in the empirical research seminar (first stage). This can be explained by
the maturity of the capstone project’s process and the different characteristics of the second stage,
being more practical and less theoretical than the first stage. This finding also suggests that students
in the analysis and design stage of the project were more likely to choose topics out of social motiva-
tion. This may be because students in this stage of the project are able to analyze and make more in-
formed decisions regarding the need and requirements to construct new information systems.

The use of learned knowledge, acquiring new knowledge, and integrating all together to solve the
problem they face, are important skills needed in the information systems industry. As previous re-
search claimed (e.g., Sung et al., 2016), high-level prior knowledge is a key factor for successful pro-
jects. The integration of different kinds of knowledge allows for better understanding and higher-
quality solutions (Mehta & Mehta, 2018; Steiger, 2009). Moreover, technology changes at a very fast
pace, so students need to learn, during their undergraduate studies, how to cope with new subjects
and investigate them by themselves to solve new problems with new unknown technologies. In this
study, students from the analysis and design stage (second stage) of the capstone report about inte-
grating knowledge more than the students in the empirical research seminar (first stage). It suggests
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that students in the analysis and design stage of the project were more likely to integrate their prior
knowledge with new knowledge. This may be because students in this stage of the project have a
deeper understanding of the project and need to integrate more subjects from previous courses and
new topics to assist them in the completion of the project.

The Skills facets and factors revealed in this research strengthen prior research, which found them as
essential employability skills needed by undergraduates to enter the workforce (St. Louis et al., 2021),
especially in the field of Information Systems: time management (Auvinen et al., 2020; Cottrell, 2019;
Osmani et al., 2019), teamwork (Cimatti, 2016; Matturro et al., 2019), and inter-communication
(Idkhan et al., 2021; Kleckner & Butz, 2022). There were no significant statistical differences between
the two stages of the capstone project in terms of time management or teamwork. The finding sug-
gests that students were able to maintain similar levels of these skills throughout the project, regard-
less of the stage they were at. This may be because time management (Lay & Schouwenburg, 1993)
and teamwork are fundamental skills that are required throughout the entire capstone project. On the
contrary, there were significant statistical differences in inter-communication between the two stages
of the capstone project. This finding suggests that students in the analysis and design stage of the
project were more likely to use communication with mentors or external entities. This may be be-
cause students in this stage of the project are working on a more advanced stage and require more
input from external sources.

Overall, the findings of this study highlight the importance of reflection and analysis in the capstone
project. By analyzing students’ reflections, specific areas for improvement and tailoring the teaching
and support to address these areas can be identified. The results also suggest that time management
and teamwork are fundamental skills that should be developed throughout the entire capstone pro-
ject, while inter-communication, knowledge integration, and social motivation require more attention
in the later stages of the project. Moreover, it is very important to prepare the students for employa-
bility (Jiracheewewong, 2022) by including a “real-life” capstone project at the end of their under-
graduate studies in order to prepare the students to be valuable in the workforce, even at their start
point as juniors.

CONCLUSIONS

The aim of this study was to investigate the facets and factors that students experienced during a
capstone project by analyzing students’ reflections at two stages of the project.

As mentioned in the Methodology section, the reflections collected were unstructured, and the stu-
dents did not receive any instructions on what and how to write their reflections. Thus, students
could have referred to any aspects of their work. Nevertheless, they referred to the soft aspects and
employability skills. This can be seen as one of the strengths of the current research as it reflects the
importance attributed by the students to the capstone project’s contribution.

The results showed that the three main facets identified in the students’ reflections were motivation,
knowledge, and skills, as presented in Figure 2. The skills facet revealed three main factors: Team-
work, Time management, and Inter-communication, which are important employability skills needed
in today’s fast-changing and demanding industry. The qualitative analysis identified recurring themes
in each facet, and a conceptual framework was developed to illustrate the factors of each facet. The
quantitative analysis revealed that there were no significant differences between the two stages of the
capstone project in terms of time management and teamwork, but there were significant differences
in inter-communication, knowledge integration, social motivation, and motivation constraints.

The findings of this study provide useful insights into the facets and factors that are important to
students during a capstone project in Information Systems studies. It is highly recommended for IS
faculty, teachers, and mentors emphasize the importance of developing employability skills during
the capstone project to prepare undergraduate students for the workforce. This can be done through
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specific well-designed guided instruction and workshops in addition to ongoing personal and team
reflections throughout the capstone project.

LIMITATIONS

Several limitations must be considered when interpreting the results of this study. The data collection
was limited to the students in one higher education institution. Moreover, and in addition to the ad-
vantages specified in the conclusions, the reflections collected were unstructured and can also be
seen as a limitation. The students did not receive any instructions on what and how to write their re-
flections. Thus, the lack of references on some of the facets and factors in some of the reflections
cannot indicate the students did not experience them.

FuTUurRE WORK

To evaluate the process of employability skills development, a further study can examine students’
perceptions prior to the capstone, during, and after to assess the progress and changes. Students’
readiness for the industry and their employability skills are extremely important in all disciplines. It
would be valuable to investigate whether the findings of this study are consistent across different in-
stitutions and disciplines. This would help to establish the generalizability of the results. The study
could be extended to explore the impact of the identified facets and factors on project outcomes,
such as the quality of the final product or student satisfaction. In addition, it is recommended to con-
duct a confirmatory analysis to measure the relationship and influence of each of the model’s com-
ponents.
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