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Abstract— Information Systems (IS) curricula should
provide students with both technical and non-technical
(soft) skills. The technical aspects are covered by various
courses. However, soft skills like teamwork, interpersonal
communication, presentation delivery, and others are
hardly covered. Employers, who consider both technical
and soft skills to be equally important, search for
professional Information Systems employees possessing
both sets of skills. These employers often complain that
finding an IS graduate with both types of skills is quite
difficult. The IS 2010 Model Curriculum refers to both
types of skills, considering them an essential part of the
graduate knowledge base. However, in many cases the
soft skills are not sufficiently addressed, and even if they
are, it is not necessarily in the context of software
development projects. The Systems Analysis and Design
(SAD) course provides an important foundation for the IS
profession. This is especially true due to the emerging
role of the programmer-analyst who is responsible not
only for programming but also for some analysis work. In
order to strengthen the soft skills in the context of system
analysis and design, we suggest a workshop structure
emphasizing these soft skills while students analyze and
design a complete information system. Our SAD
workshop includes some face to face lectures and team-
based collaborations. The students undertake many online
activities, including teamwork, interviews with simulated
clients, team-based peer reviews, presentation delivery,
and so forth. The workshop employs a grade difference
calculation mechanism that revealed, along with the
students' reflections, that the workshop structure
enhanced the students' ability to cope with the workshop
assignments while strengthening their soft skills and
preparing them for their future analysis and design
challenges.

Index Terms—Systems Analysis and Design, Soft Skills,
Peer Review, Practical Learning

l.  INTRODUCTION

This paper describes an instructional module which is
based on a System Analysis and Design (SAD) workshop
taught as part of the Management Information Systems
(MIS) program. SAD is one of the core courses in almost
every MIS program (for undergraduate students) in which
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students learn how to turn clients' needs into a qualitative
information system through ordered stages that follow the
System Development Life Cycle (SDLC). In this
instructional module the students practice and enhance
their technical and non-technical skills while planning,
analyzing and designing an information system. However,
special emphasis was given to the non-technical skills in
designing the workshop's structure. Such a workshop
structure can provide the students with the necessary
skills in the right context and prepare them for real-world
challenges.

The paper includes a literature review regarding the
importance of soft skills for IS graduates, a brief
description of the SAD workshop that was used for
enhancing the soft skills, the study performed and the
results obtained followed by a discussion.

Il. LITERATURE REVIEW

Project management, one of the MIS graduate
capabilities, has emerged as a methodology for managing
the various activities required to ensure the successful
achievement of a project's goals [1]. The research
surrounding project management continues to grow as
projects become more complex, spanning several
organizational units and requiring a vast array of
technical capabilities. By their nature software-based
systems are complex [2] due to their intangibility and the
requirement for several levels of abstraction. Abstraction
is a fundamental concept of computer science (CS),
software engineering (SE), and information systems (IS)
that provides the ability to examine various issues related
to the project at different levels of detail. Nevertheless,
using abstraction for better understanding the systems’
requirements also increases the complexity since
abstraction is not an easy topic to learn [2]. However, in
spite of rapid advances in tools, technologies, and
methodologies, the success of project managers who
orchestrate their teams' work into a coherent effort to get
things done cannot be achieved only through the use of
technical skills. The ability to influence, assign, oversee,
delegate, supervise, negotiate, and manage is crucial for
success. Excellent interpersonal and “soft” skills are
essential prerequisites for a successful manager. Sampson
(p. 41) [3] writes, “The skills required for project
management are now often divided 50/50 into traditional
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‘hard’ skills, such as risk management and scheduling,
and ‘soft’, people oriented skills, such as interpersonal
communication.”

However, as mandatory modern competencies, soft
skills are not confined only to project managers or
information systems professionals who aim to become
future managers. Many of the software attributes, such as
complexity, intangibility and abstraction apply to the
professional people and not only to their managers.
Dealing successfully with these attributes increases the
importance  of  non-technical ~ skills such as
communication among IS, non-managers, professionals
as well. In an article dated back to 1981, Peter Kean
analyzes the long term changes in organizations in
relation to IS and defines "new" skills that must be
developed among the systems staff, the "Hybrid" skills
[4]. He stated that for successful implementation of IS,
the professional people cannot dismiss organizational and
political issues as irrelevant. In 1996 Earl, Edwards and
Feeny [5], defined the Hybrid employee as "a person with
strong technical skills and adequate business knowledge,
or vice versa." [5].The importance of soft skills for IS
graduates' future employment was addressed by
numerous surveys. Although many of these surveys have
been aimed at analyzing future technological trends to
help prepare students for the new market demands, they
have also revealed the need for soft skills as well. In an
early study [6] of the gap between the skills taught by
academia and the skills required by businesses, it was
revealed that while the academic emphasis is placed
mainly on the technical aspects, the profession’s
requirements are more toward the business and human
orientation. Two years later, another study [7] supported
these conclusions when it found that there was a
misalignment between the IS curricula in academia and
business needs. Further studies [8], [9], [10] were
consistent in finding that employers rate the non-technical
skills higher than the technical ones. The suggested
explanation was that the non-technical skills apply to all
the IS positions, while the technical skills are, in many
cases, relevant only to a specific role. In 2005 Zielinski
(p.22) [11] wrote that, "If you had asked project-
management gurus five years ago to name the most
important competencies project managers should have,
most would have said technical skills. Today they'd be
more inclined to place communications or negotiations
acumen at the top of their lists." This understanding
regarding the relative importance of soft skills currently
exists not only for project managers, but for the whole IS
professional community [12], [13].

The IS competencies required by business and industry
include both technical and non-technical skills. Technical
skills refer to capabilities related to professional
methodologies for requirements elicitation and analysis,
system design, human computer interface design,
software validation and verification, software quality, and
software development and implementation. Non-technical
skills or soft skills refer to people-related activities such
as communication, teamwork, collaboration, planning,
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subject leading, presentation delivery, writing skills, and
work assessment.

Many employers consider both the technical and non-
technical skills to be equally important, and search for
professional employees possessing both types of skills
[14], [15]. In addition, graduate students with good soft
skills are often quickly placed on mission critical project
teams [16]. Moreover, industry leaders point out that
when they recruit new graduates and have to choose
between a candidate with highly developed technical
qualities and a candidate with highly developed
interpersonal traits, the latter wins most of the time [17].
This supports previous findings [8], [9], [10] that
employers regard the non-technical (or soft) skills more
highly than the technical ones when promoting
employees to more important roles with a higher level of
responsibility. This of course applies to managers as well
as to professional non-manager employees.

These changing trends regarding the relative
importance of soft skills were addressed by the special
task force that defined the IS curriculum. The IS 2010
curriculum guidelines for Undergraduate Degree
Programs in Information Systems [18] as well as the
previous IS 2002 Model Curriculum [19] refer to both
technical and non-technical skills, and consider them both
to be essential competencies. The IS 2002 defined four
high level competencies graduates should possess: (1)
Business Fundamentals; (2) Technology; (3) Analytical
and Critical Thinking; and (4) Interpersonal,
Communication, and Team Skills. Only by combining all
four competencies, will the graduate be able to produce
successful IS, defined by this model curriculum as
“Technology-Enabled Business Development.”

The IS 2010 Model Curriculum used a different high
level approach and defined three pillars of knowledge and
skills that IS graduates should possess: (1) Information
Systems Knowledge and Skills, which includes all the
relevant competencies related to the IS discipline; (2)
Fundamental Knowledge and Skills, which are not
specific to the IS discipline but shared with many other
disciplines and comprise mainly soft skills such as
“leadership and collaboration, communication and
analytical and critical thinking”; and, (3) Domain
Fundamentals, which refer to knowledge related "to the
domain to which a specific Information System program
applies computing.” The guidelines presented in the IS
2010 Model Curriculum specifically address the
Fundamental Knowledge and Skills, and they state that
while these competencies are not unique to the IS
profession, more emphasis should be placed on
enhancing these skills among graduates.

Technical skills are usually learned through a series of
courses that teach the student how to design and develop
efficient computer programs and how to build systems
that address clients' needs. But although the soft skills, or
the Fundamental Knowledge and Skills in IS 2010 terms,
are required they are not explicitly defined, so instructors
and scholars have tried suggesting ways of incorporating
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these skills into the ordinary courses. Many papers in
recent years have suggested new approaches to teaching
soft skills or enhancing students' competencies in this
area; most of them deal with teams and capstone projects
in IS programs [20], [21], [22], [17], [23], [24] and
address mainly communication and team-based skills.

IIl. SOFT SKILLS REQUIRED

Industry uses many synonyms for non-technical skills,
such as "soft skills,” "people skills,” "emotional skills,"
and so on. Whatever names are used, the category of soft
skills refers to the cluster of personality traits and
attitudes that drives one’s behavior [25]. The IS 2002 and
IS 2010 define some of the categories of non-technical
competencies that are required; for example, graduates
need "Strong analytical and critical thinking skills to
thrive in a competitive global environment," or they have
to "exhibit strong ethical principles and have good
interpersonal communication and team skills." [18].
Other researchers and scholars relate to listening skills as
one of the "most neglected aspect of communication”
[26]. To better prepare graduates for real life tasks,
various surveys have been conducted. Some employers
find that new graduates "lack key inter-personal skills"
[27]. Cappel [28] suggests that the most important soft
skills, applying to all IS jobs, are oral and written
communication, problem solving, and the ability to learn.
Faheem [29] reviewed 250 job descriptions for software
developers and concluded that nine soft skills are
required: (1) communication; (2) interpersonal; (3)
analytical and problem-solving; (4) organizational; (5)
fast learning; (6) team playing; (7) ability to work
independently; (8) innovative and creative; and (9) open
and adaptive to changes. This survey was conducted in
several countries and although there were significant
differences between North America and the rest of the
world regarding interpersonal, analytical, organizational,
and open to changes skills, the most important set of
skills was communication. This may be explained by the
open and global nature of software and the fact that many
software development projects are performed offshore or
partially outsourced. These globalized patterns of work
concerning product development, collaboration, and
service provision are typical of the twenty-first century
and require special emphasis on communication skills.

IV. THE SYSTEMS ANALYSIS AND DESIGN WORKSHOP

This study was performed as part of the SAD
workshop. The workshop structure is explained in this
section, including the participating students. In addition,
information regarding the various assignments given
during the workshop and the timetable and grading
scheme are also presented.

A. About the Study Participants

The study was performed within the SAD workshop,
which is a mandatory course taken during the third (and
last) year of the studies, awarding 3 credit points to the
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participants. The workshop objectives are to assimilate
the systems analysis and design principles, and prepare
the students for their final project and for the real world
challenges they will face. At this stage, the students have
a good understanding of the technical knowledge areas
required for the workshop (software engineering,
software modeling, UML usage, etc.); however, most of
them still lack the non-technical competencies required
by both the Model Curriculum and the marketplace. For
this reason, the workshop focuses on practical "hands-on™
experience and on team-based activities aimed at
enhancing the students' soft skills in parallel to the
workshop's technical objectives.

B. The Course Structure

During the first lecture, the students were instructed to
form teams. Usually there were three students in a team.
Each team received and worked on its own case study.
The case study included a general description of a virtual
customer and a business case. The students had to study
their story, address the problems presented in the business
case, and suggest ways (and a software-based system) to
solve these problems in order meet the customer's
requirements. These goals were defined in a generic way
in the case study, so students had to elaborate and
demonstrate their creative thinking. The workshop
structure was based on incremental assignments that
followed the software development life cycle. The main
reason for using a different business case for each team
was to allow for a peer review process. Each document
was prepared by one team and evaluated by another. By
using different business cases the evaluating team has to
spend more time on learning and evaluating the other
business cases. For each assignment the students had 2—-3
weeks in which they worked first by themselves, and later
together. They used various online collaborative tools of
their choice and if necessary consulted the instructor (via
email, the workshop web site, and personal meetings).
Since the students were on a tight schedule, they had to
learn to use various collaborative tools (such as Live
Workspace, a messaging service, etc.), since one of the
aims of the workshop was to address this type of
collaboration. The team-based learning employed in this
workshop does not imply that only actual face to face
meetings took place, but rather the students combined the
use of the appropriate technologies for achieving this goal.
The workshop requirements included two types of
deliverable (assignments): (1) team assignments; and (2)
personal assignments.

C. The Workshop Timeline

The workshop structure was quite complicated and the
amount of work required was significant — this is the
one of the reasons behind having teams of three students.
The workshop employed a LEGO-like approach of
modular assignments that required a strict schedule. Each
one of the team assignments was reviewed, evaluated,
and graded twice, firstly by the instructor and secondly
by another team. In order to condense all the assignments

1.J. Modern Education and Computer Science, 2012, 10, 17-25



20 Enhancing Information Systems Students' Soft Skill —a Case Study

into a standard 13 week semester, these activities were
performed in parallel. After an assignment was submitted
it was distributed to a different team for review and
evaluation. Each team had to review, assess, and grade
the assignments they received in parallel and start
preparing their next document. The schedule provided
assurance that the feedback (both from the instructor and
from the evaluating team) would be available at least one
full week prior to the submission date for the next
assignments, so it could be taken into consideration. To
stress the user-centric approach, the workshop included
two face to face simulation sessions as follows: (1) a

requirements gathering session: a one hour meeting for
each team in which the students meet the "customer” (in
this case the instructor assumed the role of the customery);
and (2) a user meeting: that is half an hour for each team
in which the students meet the user community to discuss
various design issues and present the solution to be
developed. The user community was represented by the
whole class.

The activities shown in Table 1 provide a better
understanding the workshop structure and outline of the
class and students' activities along with the semester
timeline (a standard 13 weeks).

TABLE I. WORKSHOP ACTIVITIES AND TIMELINE

Week Class Activity Students Activity
Lecture (introduction, Form team; nominate team leader, who is responsible for managing
1 the business environment, | the workload among the team members; produce a story and start
project initiation and understanding the "customer" and the problems presented.
management)
Lecture (projects Initiate and plan the project; work on project initiation and planning
2 identification and document (first assignment); look for outside help (instructor) for
selection, requirements addressing the problems; apply learned principles to the story
engineering) situation.
Lecture (software Start requirements analysis; discuss and finalize first assignment;
3 modeling — process start working on an agreed list of questions and issues to be addressed.
model, logical model)
Lecture (software Prepare the user requirements gathering simulation (part 1); submit
4 modeling — data model) | first assignment and prepare a document for review and grading;
conduct meetings (or virtual meetings) to mutually discuss the
reviewed document; prepare and agree feedback and grade.
User requirements Submit document for review and evaluation of grade; analyze the
5 gathering simulation requirements and work on the analysis document (second assignment);
conduct face to face customer interviews for refining requirements.
6 System modeling class Finalize second assignment by addressing all relevant information;
(hands-on laboratory) review comments and suggestions.
System modeling class Submit second assignment and prepare a document for review and
7 (hands-on laboratory) grading; conduct meetings (or virtual meetings) to mutually discuss
the reviewed document; prepare and agree upon feedback and grade.
User meetings Submit document for review and evaluation of grade; attend the
8 simulation (design user meetings for discussing various design issues; work on the design
requirements) document (third assignment).
9 Lecture (project Finalize third assignment (address review comments and
implementation) suggestions); start working on customer presentation.
Presentations Submit third assignment; start working on the implementation
document (fourth assignment); evaluate presentations and prepare a
10 . o -
document for review and grading; conduct face to face or digital
customer interviews for refining requirements.
11 Presentations Finalize fourth assignment by addressing review comments and
suggestions; evaluate presentations.
Presentations Submit fourth assignment and prepare a document for review and
12 grading; evaluate presentations; conduct face to face or digital
customer interviews for refining requirements.
13 Presentations Evaluate presentations; submit document for review and grade
evaluation; prepare and submit personal report.

Copyright © 2012 MECS

1.J. Modern Education and Computer Science, 2012, 10, 17-25




Enhancing Information Systems Students' Soft Skill —a Case Study 21

D. Team Assignments

Three types of team assignments were included in the
workshop: (1) compiling four documents; (2) reviewing
four documents (which were prepared by other teams);
and (3) preparing and delivering a class presentation.

Compiling the documents -- The four documents to be
compiled and submitted during the workshop were as
follows: (1) project initiation and planning; (2) system
analysis; (3) system design; and (4) system
implementation document. The documents represented
the common perspective of each team on the issue. In
preparing a document, each team member had to follow a
predefined template that was posted on the workshop's
web site. Only after each team member had worked on
the document individually did the team meet (either face
to face or by using a collaborative tool) to discuss all
issues. This consensus meeting was required for
achieving a common and unified solution. This unified
solution was later translated into the document submitted
by the team. A consistent grading guideline was provided
for each template. These guidelines outlined the relative
grade assigned to each item in the document (or its
relative importance). This was done mainly in order to
help the students define the amount of time they ought to
spend on each item. During document preparation, the
students were expected to consider the various issues
related to their project and to take into account the
relative weight assigned to each section.

Reviewing documents -- Each document produced was
reviewed and assessed by another team, as well as by the
instructor. The review was based on the document
template and the grading guidelines that were provided.
Each team decided on the review process they carried out,
and whether it should be performed in a collaborative
session or by the individual students in the team. Since
the evaluation affected the grade, all students were
usually engaged in the process.

Presentations -- The presentations provided a summary
of all the teamwork and all the team members had to
participate. The presentations were defined as technical
selling presentations, and the teams had to convince the
customer that they understood the problems and were
able to provide suitable solutions. The grade for each
presentation was awarded on a team basis. This was done
to stress the collective aspect of the work and to raise
each member’s personal accountability. The presentations
followed a predefined template and started with a brief
description of the virtual customer, the business case, and
associated problems. The main part of the presentation
was a description of the information system proposed as a
solution. In addition, the presentations covered the risks
associated with the project, the expected benefits, the
timeframe, and preliminary cost estimates. Thirty minutes
were allocated for each presentation, which included time
for answering questions raised by the customer (the
students and the instructor).
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E. Personal Assighments

The personal assignments consisted of two parts: (1) a
review, assessment, and evaluation of the presentations
given by all other teams; and (2) the preparation of a
personal report reflecting the student's thoughts about the
work performed and the workshop itself.

Evaluating presentations -- The evaluation form,
available on the workshop web site, provided guidelines
for the presentation. This evaluation form defined the
relative grade assigned to each of the issues related to the
presentations, including the technical issues, appearance
(font size and colors), and timeframe. Every student
assessed the presentation as if he or she were the
customer. The main questions addressed the proposed
solution and whether it convincingly solved the problems
identified. The evaluation related to the team as a whole
and the evaluating student had to provide an average of
the team members' performance. Presentation skills (as
well as technical skills) varied among the team members;
however, it was their responsibility to rehearse as much
as was necessary so that the team presentation achieved
the required outcome.

Personal report -- Each student prepared a personal
report which consisted of several components: (1)
feedback on the proportional contribution of each of the
other team members: this feedback was used to assess the
distribution of work among the team members, taking
into account the team member's point of view (it also
provided sociometric data, which was interesting in itself,
but that is beyond the scope of this paper); (2) a reflection
on the work done by the team and by the student as part
of the team, with special emphasis on the new experience
gained by the individual student; and (3) a reflection on
the workshop as a whole, covering benefits as well as
suggested improvements.

F. The Workshop Grading Scheme

Both the assessments and grading of each document
(by the instructor and by another team) were performed
based on the common grading guidelines available on the
workshop web site. The review process for the documents
demanded significant effort dedicated to the evaluation of
the work. The estimated time for each document
evaluation was about 60-90 minutes on average. The
assignment grade was calculated using a weighted
average, in which the instructor's grade weighting was
80%, while the team's grade weighting was 20%.
However, this average was calculated only if the
difference between the two grades was 15 points or less.
If the difference was more than 15 points, the students’
evaluation grade was not taken into account in
determining the submitting team's grade. The use of a
grading template served to enforce habits of the precise
and thorough analysis of documents, and to eliminate
cases in which a team tried to improve (or spoil) the
grades of a fellow team.
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In addition to the assignment grade, each team was
also graded for their review and evaluation of the other
team's documents. This grade was calculated on the basis
of the difference between the instructor's grade and the
team's grade, and on the quality of the judgment
processes expressed by the students and the feedback
they provided in their review. The presentation prepared
by the team was graded as well and this grade was mainly
based on peer review performed by the other students.

V. THESTUDY

In their final year and as part of their final project IS
students are required to analyze, design, and implement a
complete information system by themselves (working in
teams of two students). This final project simulates and
prepares the students for the future real-world challenges.
Although the project is supervised by educators, most
supervisors do not give special attention to non-technical
skills, grading only the technical aspects of the products.
Since the supervisors do not take part in the development
process, nor participate in meetings with clients, no
feedback is given to the students regarding their work
routine. Some IS programs include courses dedicated to
communication, inter-personal relationships, project
management, or other non-technical skills, but in most
cases the students do not practice these skills in the
context of system development. Surprising as it seems,
many IS graduates, especially in the past five years, have
never participated in peer reviews, assessed colleagues’
work products, delivered a presentation based on their
work, or even learned good teamwork methods during
their studies. As a result, many IS graduates lack the
essential skills required by industry, and they have to
acquire these skills through work experience. For this
reason, IS programs such as the IS 2010 Model
Curriculum suggest new approaches to the teaching of
these soft skills along with technical skills, providing
students with the knowledge and experience required for
this profession.

The SAD workshop has predefined objectives, which
mainly relate to enhancing the students' competencies
regarding the methodologies and the processes of
analyzing and designing a new Information System.
However, because many scholars have drawn attention to
the importance of soft skills, as defined in the Model
Curriculum, and in order to better prepare the students for
open society with its emerging opportunities, a special
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workshop structure was defined. This structure was
intended to enhance the soft skills required through a set
of activities related to the course. However, to assess the
change in the students' perception of the importance of
soft skills, a single question questionnaire was used. As
part of the first lecture, a short discussion about technical
and non-technical competencies was conducted, followed
by the questionnaire. In the question, the students were
asked to rate the relative importance of technical and non-
technical skills to the overall development process. The
same questionnaire was used during the last lecture as
part of the personal report each student had to compile.
The differences between the two questionnaires were
evaluated. The study was performed during the 2012
academic year and there were 32 students who were
divided into 11 teams (10 teams of three students and one
team of two students).

VI. RESULTS AND CONCLUSIONS

At the end of the workshop, and after analyzing the
differences between the two questionnaires, it was clear
that the students had understood and assimilated some of
the importance of the soft skills. At the time of the first
lecture, the average students' perception was that non-
technical skills account for 13.1% of the success
attributed to the projects (Figure 1); however, by the end
of the semester that proportion had increased to 27.4%.
Likewise, the minimum and maximum figures had
changed from 10% and 25% to 20% and 40%
respectively. Nevertheless, the average end of semester
percentage is still significantly lower than the percentage
quoted by the industry, as reflected in various surveys.
For example, Goleman [30] claimed that compared to
technical skills, the non-technical skills contribute more
to the success or failure of an employee. Wade and Parent
[31] supported these claims since they found that
organizational skills are perceived as being the most
important skills among analysts. This difference between
the market requirements and the students' perception, as
revealed in the questionnaire, can also be explained by
the fact that although our program is about Management
Information Systems — which leads to a variety of entry
computing level jobs — most of our students regard their
future employment as being mainly in software
development. Taking into account their future planned
jobs, the difference in their perception can only be
explained by the workshop structure that emphasized the
importance of soft skills.
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Figure 1. Student perceptions regarding non-technical skills (average, minimum, maximum)

Communication skills that correspond to the
competencies outlined in the IS 2010 Model Curriculum
[18] were enforced through a set of different activities:

Listening — through the various team activities, during
the other teams' presentations, and in the requirements
elicitation simulation.

Observing — through all the activities in the team,
evaluating the other teams' papers, and incorporating the
feedback received from peers and the instructor.

Interviewing — during the requirements elicitation
interview simulation and the user presentation.

Writing skills — through the four documents each
team had to compile, as well as through the four feedback
documents.

Using virtual collaboration tools — through the tools
used for the teamwork, rather than face to face meetings.

Giving effective presentations — through the team
presentation in class, in which all team members had to
participate.

Negotiation — through the activities carried out in the
team, in which a commonly agreed solution had to be
defined. In addition, there were some negotiations
between the teams themselves regarding the feedback
given.

Analytical thinking — which was exercised through
the solution developed for the virtual customer, since the
story was very general.

Critical thinking — exercised during the evaluation of
each of the four documents, as well as during the
presentation.

Innovation and creativity — enhanced through the
process of finding the right solution to the user's
problems, as well as applying some of the ideas presented
in other teams documents.

Risk analysis — exercised during the planning stages
of the solution, as well as for each document compiled
and evaluated. A risk assessment of each team’s
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presentation was carried out as part of grading the
solution.

Ability to work independently — exercised throughout
the whole workshop. Although most deliverables were
derived from team activities, the actual tasks were
performed individually by the team members, based on
the agreed solution. All these specific tasks were later
integrated into a coherent document.

In general, the workshop's structure, which employed
Team Based Peer Review (TBPR), enhanced the students'
critical thinking capabilities as well as their required soft
skills [32]. Working effectively as a team member is a
vital skill for information systems graduates and is one of
the objectives of this study. To participate in TBPR, each
team member must have good communication skills,
including the ability to give and receive constructive
criticism. The review process, like the document
compilation process, started with individual reviews
followed by a collaborative team meeting in which
members had to reach a consensus and an agreed solution.
Reviewing the documents proved to be very important.
The process of reviewing documents prepared by
different teams exposed the students to possible new
solutions, and it helped them acquire new ideas and
knowledge. This was evident in later stages of the
workshop when two teams asked whether they could
change their design, based on ideas they learned during
the evaluation.

An additional indication of importance of soft skills in
the learning process can be found in the students'
reflections (as part of their personal reports). Some
common reflections relating to the workshop include the
following:

"l personally learned many things about the process,
especially from what my team members did and the fact
that it influences our collective grade. | still believe that
technical capabilities are most important; however, they
are not sufficient."

"Teamwork, both doing the assignments and
evaluating other group work, is very important. We had
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cases in which the amount of coordination between the
team members was not sufficient, and it was noticed in
the resulting documents submitted and unfortunately
affected our solution and the grade we received. We
planned a good system, unfortunately due to insufficient
communication it is not what the customer needs..."

"Although we worked already as a team, even so, in
the beginning we had some team problems, maybe due to
the workshops, intense assignments; but by the end of the
workshop it was much better."

"I feel that the workshop provided me with a real life
microcosm that allowed me to understand how real
software development departments work. Finally, |
understood the importance of the soft skills we discussed
in the first lecture.”

"In this workshop, we finally understood the
importance of working as a team. Sometimes the task
required mutual contribution in order to succeed.
Technical capabilities are the most important ones, for
example when considering future expected salary,
however, without communication skills teamwork is
impossible and the task will fail meeting its objectives."

These reflections provide insight into the students
understanding of how working in teams helped them
improve their critical thinking in relation to both
preparing their assignments and evaluating their peers’
assignments. The students also realized that some basic
preparations (or soft skills) are needed before a successful
engagement in team-based activities. Future versions of
the workshop will maintain the same structure, and it is
hoped more students can be persuaded of the importance
of soft skills for their future success.
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