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Unified Modeling Language (UML) diagrams are used extensively in the academia,
especially in the Software Engineering courses at the university level. The UML offers
several types of diagrams that can be applied to model the static and dynamic behavior
of a software system. One of the most important UML diagrams that are widely used in
software engineering courses is UML Class diagrams. Teaching and learning of UML
Class diagrams demand a sufficient supervision from the lecturers and also active
communication between students and lecturers. Limited time and lack of collaboration in
a traditional classroom setting are concerns that constraint the supervision of lecturers in
providing feedback to the students about the UML class diagrams. Therefore, a critic-
based and collaboration approach is adopted in this research to enhance the feedback
process and collaborative learning between students and lecturers in the UML class
diagram task. UML class diagram together with critique- based and collaborative
approach are the most used tools as a technique in the contemporary research in the field
of software engineering. The main aim of this research is to propose a critic-based and
collaborative approach for UML class diagrams that can support lecturers and students in
the teaching and learning of UML class diagrams. This study also aims to design and
develop a UML class diagram critic tool with collaborative features as to improve
students’ knowledge and collaborative learning in UML class diagrams. Finally, is to
perform an end-user evaluation to examine the effectiveness and usability of the UML
class diagram critic tool. This research performed several activities to achieve the three
objectives stated above. This research was initiated by reviewing the literature on
critiquing tools and collaborative approaches. Next, a preliminary survey was conducted
with 34 Software Engineering students to obtain their responds on the proposed UML
class diagram critic tool and collaboration approach. Key requirements were identified
based on the findings from the literature review and preliminary survey which are then
used to develop the UML class diagram critic tool. The final stage of this research was
the evaluation of the UML Class Diagram Critic tool via an end-user survey, which took
into account the usability aspects and the Cognitive Dimensions framework. The results
of this research suggest that critic-based and collaboration approach can contributed to
the improvement of student’s learning and skill in UML class diagram. In addition, the
UML Class Diagram Critic tool with collaborative approach would complement the
teaching and learning performed in a traditional classroom setting. Thus, collaboration
learning between students and lecturer can be enhanced. Through benchmarking, this



research has been compared to the other previous works and it has been explained in
detail how this research activates both critic and collaboration which makes the work an
addition to the body of knowledge in this field.
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Rajah Bahasa Permodelan Bersatu (Unified Modeling Language (UML)) digunakan
secara meluas dalam bidang akademik, terutamanya dalam kursus Kejuruteraan Perisian
di peringkat universiti. Terdapat beberapa jenis gambar rajah UML yang boleh
digunakan untuk modelkan tingkah laku statik dan dinamik bagi satu sistem perisian.
Salah satu gambar rajah penting UML yang digunakan secara meluas dalam kursus
kejuruteraan perisian adalah gambar rajah Kelas UML. Pengajaran dan pembelajaran
bagi gambar rajah Kelas UML memerlukan pengawasan yang mencukupi daripada
pensyarah dan juga komunikasi aktif antara pelajar dan pensyarah. Masa yang terhad dan
kurangnya kerjasama dalam persekitaran bilik kuliah tradisional merupakan factor yang
mengekang penyeliaan pensyarah dalam memberi maklum balas kepada pelajar tentang
gambar rajah kelas UML. Oleh itu, satu pendekatan berasaskan kritik dan kolaboratif
telah digunakan dalam penyelidikan untuk untuk meningkatkan proses maklum balas
dan pembelajaran kolaboratif antara pelajar dan pensyarah bagi tugas gambar rajah kelas
UML. Tujuan utama penyelidikan ini adalah untuk mencadangkan pendekatan
berasaskan kritik dan kolaboratif untuk gambar rajah kelas UML yang boleh membantu
pensyarah dan pelajar dalam pengajaran dan pembelajaran gambar rajah kelas UML.
Kajian ini juga bertujuan untuk merekabentuk dan membina alat kritik gambar rajah
kelas UML dengan ciri-ciri kolaboratif untuk meningkatkan pengetahuan pelajar dan
pembelajaran kolaboratif dalam gambar rajah kelas UML. Akhir sekali, adalah untuk
melaksanakan penilaian pengguna akhir untuk menilai keberkesanan dan kebolehgunaan
alat kritik gambar rajah kelas UML. Penyelidikan ini melibatkan beberapa aktiviti untuk
mencapai tiga objektif yang dinyatakan di atas. . Penyelidikan ini telah dimulakan
dengan mengkaji literatur tentang alat kritikdan pendekatan kolaboratif. Seterusnya,
kajian awal telah dijalankan dengan 34 pelajar Kejuruteraan Perisian untuk memperolehi
respon mereka tentang alat kritik gambar rajah kelas UML dan dan pendekatan
kolaboratif yang dicadangkan. Keperluan utama telah dikenal pasti berdasarkan hasil
dari kajian literatur dan kajian awal yang kemudiannya digunakan untuk membangunkan
alat kritik gambra rajah kelas UML. Peringkat akhir penyelidikan ini adalah penilaian
terhadap alat kritik gambar rajah kelas UML melalui kaji selidik pengguna akhir, yang
mengambil kira aspek kebolehgunaan dan rangka kerja Kognitif Dimensi. Hasil kajian
ini  menunjukkan bahawa pendekatan berasaskan kritik dan kolaboratif boleh
menyumbang kepada peningkatan pembelajaran pelajar dan kemahiran dalam gambar
rajah kelas UML. Di samping itu, alat kritik gambar rajah kelas UML dengan



pendekatan Kkolaboratif akan melengkapkan pengajaran dan pembelajaran yang
dijalankan dalam persekitaram bilik kuliah tradisional. Dengan ini, pembelajaran
kolaboratif antara pelajar dan pensyarah boleh dipertingkatkan



ACKNOWLEDGEMENT

Alhamdullilah.

First and foremost, all praises and thanks are to Allah, the Almighty, by whose Grace
and Will, I was able to complete this research and thesis.

| feel speechless to extend my gratitude to the chairman of my supervisory committee,
Dr. Norhayati Mohd Ali who was an ocean of knowledge for me and | would extend my
deep and eternal thanks for her invaluable advice, constant guidance and encouragement
throughout execution of the experiments and write-up of the manuscript. 1 am also
indebted to my supervisory committee members, Associate Professor Dr. Abu Bakar
Md. Sultan and Dr. Novia Indriaty Admodisastro for their patience guidance,
constructive criticism and encouragement throughout this research.

My deepest gratitude and love are also due to member of my family, my parents
Mahmood Abdulkareem and Najat kareem, who stood by me during the trial and
turbulence of this study. | owe a heartfelt debt of gratitude to my beloved wife Shara
Salih Ali who endured all the strains and stress during the course of my study while his
hearts were beating with prayers for my success. Special thanks to my mother in law
who supported me with her prayer and encouragement and to my siblings, brother and
sister in law. | deeply thanked my father his spirit and love remains forever in my heart.


http://profile.upm.edu.my/abakar
http://profile.upm.edu.my/abakar
http://profile.upm.edu.my/novia

This thesis was submitted to the Senate of Universiti Putra Malaysia and has been
accepted as fulfilment of the requirement for the degree of Master of Science. The
members of the Supervisory Committee were as follows:

Norhayati Mohd Ali, PhD

Senior Lecturer

Faculty of Computer Science and Information Technology
Universiti Putra Malaysia

(Chairperson)

Abu Bakar Md. Sultan PhD

Professor

Faculty of Computer Science and Information Technology
Universiti Putra Malaysia

(Member)

Novia Indriaty Admodisastro, PhD

Senior Lecturer

Faculty of Computer Science and Information Technology
Universiti Putra Malaysia

(Member)

BUJANG BIN KIM HUAT, PhD
Professor and Dean

School of Graduate Studies
Universiti Putra Malaysia

Date:

vii



Declaration by graduate student

I hereby confirm that:

this thesis is my original work

quotations, illustrations and citations have been duly referenced

the thesis has not been submitted previously or comcurrently for any other degree at
any institutions

intellectual property from the thesis and copyright of thesis are fully-owned by
Universiti Putra Malaysia, as according to the Universiti Putra Malaysia (Research)
Rules 2012;

written permission must be owned from supervisor and deputy vice —chancellor
(Research and innovation) before thesis is published (in the form of written, printed
or in electronic form) including books, journals, modules, proceedings, popular
writings, seminar papers, manuscripts, posters, reports, lecture notes, learning
modules or any other materials as stated in the Universiti Putra Malaysia (Research)
Rules 2012;

there is no plagiarism or data falsification/fabrication in the thesis, and scholarly
integrity is upheld as according to the Universiti Putra Malaysia (Graduate Studies)
Rules 2003 (Revision 2012-2013) and the Universiti Putra Malaysia (Research)
Rules 2012. The thesis has undergone plagiarism detection software

Signature: Date:

Name and Matric No: Soran Mahmood Abdulkareem GS 34977

viii



Declaration by Members of Supervisory Committee

This is to confirm that:

o the research conducted and the writing of this thesis was under our supervision;

o supervision responsibilities as stated in the Universiti Putra Malaysia (Graduate
Studies) Rules 2003 (Revision 2012-2013) were adhered to.

Signature:

Name of Chairman

of Supervisory

Committee: Norhayati Mohd Ali, PhD

Signature:

Name of Member of

Supervisory

Committee: Abu Bakar Md. Sultan PhD

Signature:

Name of Member of

Supervisory

Committee: Novia Indriaty Admodisastro, PhD




TABLE OF CONTENTS

ABSTRACT

ABSTRAK
ACKNOWLEDGMENTS
APPROVAL
DECLERATION

LIST OF TABLES

LIST OF FIGURES

LIST OF ABBREVIATION

CHAPTER

1 INTROCUCTION
1.1 Research Background and Motivation
1.2 Problem Statement
1.3 Research Objectives
1.4 Research hypothesis
1.5 Research Contributions
1.6  Scope of the Research
1.7 Thesis Organization

2 LITERATURE REVIEW
2.1 Introduction
2.2 Critiquing Tools
2.2.1 ArgoUML
2.2.2 The DAISY Environment
2.2.3 ClassCompass
2.3 UML Class Diagram Tools
2.3.1 SkchtUML
2.3.2 SUMLOW
2.3.3 UML/Analyzer
2.3.4 UMLint
2.3.5 UMLGrader
2.3.6 IdeogramicUML
2.3.7 StudentUML
2.3.8 D-Meeting
2.3.9 COLLECT UML
2.4 Collaboration Approach
2.4.1 Collaborative learning and software engineering
2.4.2 Collaboration learning in higher education
2.4.3 Collaboration learning elements
2.5 The Gaps Analysis
2.6  Filling the gaps
2.7 Conclusion

3 RESEARCH METHODOLOGY
3.1 Introduction

Page

Vi
Viii

Xii
Xiii
Xiv

P WWOWDNDNDNREFPFE



3.2
3.3
3.4

3.5
3.6
3.7
3.8

3.9

Survey

Interview
Research Phases

341
3.4.2
3.4.3
344
345
3.4.6
3.4.7

Phase One: Literature Review

Phase Two: preliminary survey

Phase Three: Key requirement

Phase Four: Developing critic tool

Phase Five: Testing critic tool

Phase Six: Final Evaluation

Phase seven: Result discussion and conclusion

Questionnaire Design
Participant of the Survey
Procedure of the Survey
End-user evaluation

3.8.1
3.8.2

Cognitive Dimensions of Notations Framework
The Criteria of Usability

Conclusion

A CRITIC-BASED AND COLLABORATIVE APPROCH FOR
UML CLASS DIAGRAM

Introduction

Critic-based Approach

Collaborative Approach

Development of Class Diagram Critic (CDC)

4.1
4.2
4.3
4.4

4.5

441

Architecture of Class Diagram Critic

ClassDiagramCritic Components

451
452
453
454

Design Area

Automatic critic

Manual critic

Submit and Download Area

4.6 Conclusion

RESULTS AND DISCUSSION
Introduction

5.2 Preliminary Survey

5.3 Survey Results

5.1

531

5.3.2
5.3.3
5.34
5.3.5
5.3.6

Usability of the Critic Tool (learnability, satisfaction,

memorability)

Cognitive Dimension

Collaboration Approach

Benchmarking for CDC

Student’s Suggestion (open-end question)

PhD candidate interview results

5.3.6.1 Usability of Critic Tool in PhD Candidate Survey
Part (learnability, satisfaction, memorability)

5.3.6.2 Cognitive Dimensions in PhD Candidate Survey
Part

5.3.6.3 Collaboration Approach in PhD Candidate Survey
Part

5.4 Conclusion

Xi

22
23
24
24
25
25
25
25
26
26
26
27
27
28
28
29
30

31

31
31
35
36
37
39
39
41
43
44
45

46
46
47
48
48

53
57
62
64
64
65



6 CONCLUSION 67

6.1 Introduction 67
6.2 Benefit of the Research 67
6.3 Limitations of the Research 68
6.4 Future Work 68
REFERENCES 69
APPENDICES 77
BIODATA OF STUDENT 101

Xii



Table

2.1

2.2

3.1

4.1

5.1

5.2

5.3

5.4

5.5

5.6

5.7

LIST OF TABLES

The Mapping of UML Class diagram supporting tools to the
collaboration elements

Related work of critiquing tools and collaboration approach in higher
education

The Meaning and Concept of the Dimensionl

Class Diagram Critics

usability part (learnability) - questions and answers.

usability part (Error and Satisfaction) - questions and answers
usability part (Memorability) results.

Cognitive Dimension part — Questions and Answers
Collaboration part - questions and answers.

Showing correlations between the usability and CDs and collaboration
learning

Correlation for three components of usability

Xiii

Page

19

20

29
32
49
51
52
55
58

61

62



Figure

3.1

4.1

4.2
4.3
4.4
4.5

4.6

4.7

4.8
5.1
5.2
5.3

5.4

LIST OF FIGURES

Research Framework Diagram

Automatic critic -Display critiquing Area and coloring the location of
the errors

Use-case diagrams for ClassDiagramCritic

Architecture of Critic-based and Collaborative Approach
Display Design Area

Display the Properties Area

Automatic critic -Display critiquing Area and coloring the location of
the errors

Manually critic, showing coloring and the comments made by the
student and lecturer.

Display Submit and Download Area

The Results of Survey Usability Part

Cognitive Dimension of Class Diagram Critic Tool Result
Collaboration results

Benchmarking for CDC

Xiv

Page

24

34

36
38
40
40

42

44

45
53
57
60

63



UML

CDs

CDC

SE

Cw

TA

HE

EPC

HeRA

EMF

JDT

JFT

LIST OF ABBREVIATIONS

Unified Modeling Language.

Cognitive Dimension of framework.
Class Diagram Critic.

Software Engineering.

Cognitive Walkthrough.

Think Aloud.

Heuristic Evaluation.

Event Driven Process Chain.
Heuristic Requirements Assistant.
Eclipse Modeling Framework

Java Development Tools

Java Server Tools

XV



CHAPTER 1

INTRODUCTION

This chapter presents an overview of the research in Unified Modeling Language
(UML) class diagram, critiquing systems/tools and collaborative approaches. It
describes the background of the research area and introduces the motivation. This
chapter also explains the problem statement, research objectives and research
methodology and research contributions. Finally, the chapter concludes with the
thesis organization.

1.1 Research Background and Motivation

There is a vast consensus on the need of modeling languages in software engineering
activities. One of these modeling languages is Unified Modeling Language (UML)
which is a widely used modeling language in software engineering (SE), mainly for
object-oriented software development. This object-oriented system of notation has
evolved from the work of (Bellin et al., 2000;and; Booch, et al., 1998). UML is a
general-purpose visual modeling language that is used to specify, visualize,
construct, and document the artifacts of a software system(Clavel, Manuel, 2006).
There are several types of UML diagrams for modeling system from different
perspectives. One of the most important diagrams of UML is Class Diagram which is
the backbone of almost every object oriented method, including UML and it is used
to represent the static view of a system. According to Maraee & Balaban (2014) class
diagrams are the most essential and best understood model among all UML models
and its language allows complex constraints on its components.

The UML is not only used by the software engineering practitioners but is typically
adopted in various Computer Science courses such as software engineering, object-
oriented analysis and design, object-oriented programming, and object-oriented
software development. Most universities teach the UML to ensure that students will
acquire the design and modeling skills which are considered important for software
development profession (Akayama et al., 2013). In addition, previous survey done by
Erickson & Siau (2007) reported that UML class diagram is needed in object-
oriented software development. Akayama et al. (2013) also claim that object-
oriented design and modeling area is a key interface between research and teaching.
Much research has been devoted to UML supporting tools. For instance, SketchUML
(Lin Qiu, 2007), StudentUML (Ramollari & Dranidis, 2007), and UMLGrader
(Hasker, 2011) are some of the UML supporting tools which focus on assisting
students with class diagram modeling.



1.2 Problem Statement

In designing UML class diagrams, students are highly dependent on a number of
supporting tools that provide UML modeling features. However, as reported by
Ramallori & Dranidis (2007), most available UML-based tools are designed for
professional use making it difficult for students to use them. Software designs
problems are complicated and require a lot of time and energy (Hammond & Dauvis,
2006). In addition, most students require sufficient guidance from their lecturers for
understanding and solving UML class diagrams assignments/exercises. But, the
traditional classroom setting constrains the ability of a lecturer in providing feedback
to students on UML class diagrams assignments/exercises due to the limited time
(Baghaei & Mitrovic, 2006). A critic-based and collaborative learning approach to
support students with their designs in UML class diagrams is required. An
educational class diagram critic tool with a collaborative approach to facilitate and
achieve the process of effective feedback between students themselves and with their
lecturer is proposed. According to this UML Class Diagram-based tool problems
stated will reach a solution. This tool helps lecturers as well as students and
complements what they do in the class (Coccol et al.,2011).The tool can be used by
professionals as well as beginners addressing a problem existing in previous
critiquing tools. The tool also saves time for students and lecturers alike through
enhancing collaboration among students themselves and with their lecturers.

1.3 Research Objectives

The main aim of this research is to provide critiquing support and collaboration
learning capabilities in a Class Diagram tool that can assist the software engineering
(SE) students in learning the design of UML class diagrams in a simple way. In
particular this research has three objectives:

1. To propose a critic-based and collaborative approach to support the SE students in
UML class diagram tasks. This is to improve student knowledge and modeling skill
in UML class diagram.

2. To design and develop a simple critic-based and collaborative approach that is
embedded in a UML Class Diagram tool

3. To evaluate the effectiveness of critic-based and collaborative of the UML Class
Diagram tool in an end user evaluation survey.
1.4 Research Questions

The main research questions in this research in relation to the problem statement and
research objectives are as follows:

1. How can a critic-based and collaborative approach be integrated with existing
UML Class Diagram model? This question is addressed in Chapter Four (A
Critic-Based and Collaborative Approach for UML Class Diagram).



2. How can such an integrated approach be evaluated? This question is addressed in
Chapter Five (Results and Discussion).

1.5 Research Contributions

This research contributes to the domain of software design specifically to UML class
diagram critiquing tools and collaboration approach. It has three main contributions
to this field:

1. This research designs and develops a UML class diagram critiquing tool. It is
easy-to-understand and easy-to-use tool, which fits the students of software
engineering in the best way. It is not directed to high-skilled software engineering
experts but students who could be in the beginning stages of their education in
the area.

2. This research provides architecture of a new UML class diagram and
collaboration approach to know the activity of the user and each steps of using
the new critic tool.

3.  Through proposing a critic-based and collaborative approach, this tool
provides information related to the critiquing tools and collaboration approach.
One can find knowledge on the existing tools in this study. These critiquing tools
are not only limited to UML class diagrams but also scattered throughout
different areas of software engineering. Thus, the thesis provides information to
those who want to get introduced to critiquing tools in class diagram area.

4. This research illustrates the collaboration and the tool’s enhancing
collaboration among students themselves and with their lecturers combined with
its automatic critiquing features has made the critic tool an ideal tool to be used
in educational institutions. End-user evaluation of the tools shows that this critic
tool may have big effect if used as a helpful and complimentary to the traditional
classroom.

5.  Critic-based and collaboration approach used in this research help students get
improved feedback on UML Class diagrams. Thus, the research brings all these
elements together to provide a better tool answering to the needs of software
design students with high dependence on UML Class Diagrams.

1.6 Scope of the Research

This research is conducted in the area of software engineering, more specifically,
software design. Moreover, UML Class Diagram has been chosen as it is the most
widely used diagram in software design (Erickson and Siau, 2007). UML Class
Diagram served the objectives of this research the best as it is a research in higher
education area with a focus on students and lecturers. Among its different usages,
this research is focused on UML Class Diagram's usage in critiquing, both automatic
and manual, and its role in enhancing collaboration.



1.7 Thesis Organization

This thesis is organized in accordance with the standard structure of thesis consists of
six chapters. It begins with an introductory chapter ending with a concluding chapter.

Chapter 2, an extensive review of literature is made. The literature review covers two
main areas of literature related to the topic: critic tools and collaboration approach.
Most of the known tools that have been previously introduced are examined.
Consequently, the gaps in the existing tools are identified which was the lack of a
comprehensive solution for student’s problems in critiquing and collaboration
approaches.

Chapter 3, the methodology of conducting the study is explained in detail. Also
necessary explanation on the different steps of conducting the research is given by
starting from the preliminary survey to the final survey and evaluation of the results.
In addition the data collection and data analysis methods are carried out.

Chapter 4, the design and the implementation of the class diagram critiquing tool are
explained. Firstly, a general description of how the idea of the implementation of the
tool is described and the architecture of the diagram-critiquing tool is discussed.

Chapter 5 consisted of the evaluation of the class diagram critic tool and based on the
results of the end-user evaluation survey. The concept of evaluation is explained and
followed by specifying the different criteria for determining the usability of the critic
tool. The final chapter, Chapter 6, discusses the limitation of this research in detail. It
also speaks about possible future work that will add to the existing scholarship.
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APPENDICES

Appendix (A): Tools and collaboration approach in software design.

[BERILMU BERDAKTI

{111

Faculty of Computer Science and Information Technology
Universiti Putra Malaysia
Survey Title: Tools and collaboration approach in software design

My name is Soran Mahmood and I am a Master student at the Faculty of
Computer Science and Information Technology, UPM. I am conducting a
research on software design critiquing tools with collaboration approach. This
research is under the supervision of Dr. Norhayati Mohd Ali and Dr. Novia
Indreaty Admodisastro. Our research investigates the use of the automatic and
manual critiquing tools while conducting software design tasks. Part of our
research involves an evaluation of the student knowledge of software design

tools and collaborative learning in software design.

You are invited to participate in this survey as you are 2™ year software
engineering student who enrolled ( SIM3304) software design . Participation in
this survey is on a voluntary basis and is performed in an anonymous way. No
personal information will be collected during the survey. Your comments and

assistance would be greatly appreciated.
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Aim of the survey:

¢ To collect data from software engineering students in order to evaluate
software engineering students’ level of knowledge and background in software
design.

* To find out the level of dependency of software engineering students on
supporting tools to assist them in software design tasks.

¢ To evaluate the students' view about collaborative leaming tools during in

supporting their software design tasks.

Description of collaboration learning and critiquing tool:

e Collaborative learning: Is an educational approach to teaching and learning
that involves groups of students and teachers working together to solve a
problem, complete a task, or create a product.

o Software design critiquing tool: Software design critiquing tools are
intended to provide guidance to perform the software design task more

effectively.

Kindly mark the appropriate box next to your choice with ( v/ )

Section I: Respondent background and knowledge in software design task.

1.1-How do you rate yourself in the knowledge and background in software
design?

0O Poor

0 Average

O Very good
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1.2 — How do you model your software design?

O Sketch on paper
OO0 Drawing tools (such as Microsoft Visio, Microsoft word, .....)
O Modeling tools; which of the following modeling tool(s) do you use?

O ArgoUML

O UMLStar

0O UML2

O Green UML

[0 Rational Software Architect (RSA)

[0 Others, please specity ( )

1.3- How long have you been using software design tool(s)?
0 0 to 6 month(s)

O 6to 12 months
O 12 to 24 months

[0 More than 2 years

1.4 — How do you rate yourself in using the software design tool(s) to support
your software design task?

O FEasy
O Average

O Difficult
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Section II: Student view regarding supporting tool for software design task.

2.1 — Would you like to have a supporting tool such as software design

critiquing tool ( e.g., ArgoUML) to support your software design tasks?

O Yes

O No

2.2 - Using software design critiquing tools makes the software design task
faster and more effective.

0 Strongly agree
O Agree

0 Average

0 Disagree

0 Strongly disagree

2.3. The student gets support feedback/suggestions from the supporting tool
before sending their software design task assignments to the lecturers.

O Strongly agree
O Agree
O Average

O Disagree
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O Strongly disagree.

2.4 Student can improve their skills and knowledge of software design tasks based
on the advice/critics provided by the supporting tool.

O Strongly agree
O Agree

O Average

O Disagree

O Strongly disagree.

Section III: Collaborative learning among software engineering students.

3.1- Do you prefer to work in groups (e.g. with classmates) to solve the

software design task?

O Yes

O No

3.2 —When and where do you prefer to work with your classmates to perform
the software design task?

O Outside class hours

O During class hours ( in class or in the lab )

3.3- Which level of software design task that requires your lecturers’
assistance?

O Beginning of the exercise

O Throughout the exercise
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O Before submit the exercise

3.4- Collaborative learning between student- lecturers, student-student is an

effective way of improving the learning of software design.

O

Strongly agree

O

Agree

O

Average

O

Disagree

]

Strongly disagree

Thank you for taking your time to complete and submit this survey. Your response
is highly appreciated.

Should you have any queries or concern regarding this survey or its questions,
please do mnot hesitate to contact me. You can email me at:
soransorany(@gmail.com ,you may also contact my supervisor, Dr. Norhayati

Mohd Ali at hayati@fsktm.upm.edu.my or 03-89471764.
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Appendix (B): Survey tittle: Evaluation of a Class Diagram Critic Tool with a
Collaborative approach.

Faculty of Computer Science and Information Technology

Universiti Putra Malaysia

Survey: Evaluation of a Class Diagram Critic Tool with a Collaborative Approach

My name is Soran Mahmood and I am a second year master student at University Putra Malaysia, faculty
of Computer Science and Information Technology. This research is under the supervision of Dr. Norhayati
Mohd Ali and Dr.Novia Indriaty Admodisastro. The objectives of this survey are 1) To determine the
impacts of Class diagram critic tool on the student’s design; 2) To illustrate whether the critiquing tool has
a positive influence on the students skill or not; 3) To evaluate collaboration elements in this critiquing tool.
You will be asked questions on your experience using the different features of the critiquing tool while

working on your design tasks.

You are invited to participate in this survey as you are software engineering student who have enrolled
in (SIM3304) software design course. Participation in this survey is on a voluntary basis and is performed
in an anonymous way. No personal information will be collected during the survey. The survey may take up

to 50 minutes of your precious time. Your comments and assistance would be greatly appreciated.

Should you have any queries or concerns regarding this questionnaire or its questions, please do not
hesitate to contact me. You can email me at: soransorany@gmail.com. You may also contact my supervisor,
Dr. Norhayati Mohd Ali at hayati@upm.edu.my or 03-89471764.

Thank you,
Kind regards,
Student Name: Soran Mahmood

Matric number: GS34977
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Survey: Evaluation of a Class Diagram Critic Tool with a Collaborative Approach

This survey is structured into TWO sections. Section one, provides the task list that need to be
performed by the participants. Section Two, provides a questionnaire that should be answered by the
participants once they have completed the tasks.

SECTION ONE: TASK LIST ON USING THE CLASS DIAGRAM CRITIC TOOL

Purpose: To allow the participant to explore and use the Class Diagram Critic Tool. Next, the participants are
required to design/draw a class diagram model using the Class Diagram Critic Tool based on a given problem.
Participant can ask question while doing the task.

Instruction: Please read and perform the following task steps.

TASK 1. Explore and Use the Class diagram critic tool.

Class diagram critic is a critic tool for modeling UML class diagrams, which help students to fix their designs
through manual and automatic critiquing. Class diagram critic allows students and their lecturers to
collaborate whenever they work on the design tasks.

Class diagram critic tool’s Main Screen

Package R
Explorer uomgan
Download
File Edff View Novigate Search Proje findow  Help
N S 5 R B oo Quick Access {1 | 125 Resource [ Software Crtic |
) Critic) ra TP =
 Select dn&qn to submit L2 Palette
L Select
§ Marquee
v © Clos © Clasal Nodes
Previously submited designs o Fiare
v | Refresh || Download @ Class
& Interface
» Design critics & Private Field
+ @ Public Methos
£ Object
. ¥ Composition
T TEFE =5 Design area O daeion
P N & Genesalisation)
roperty Value & Implementat
et implementatid
i Ah:un fakse I* Comment
Detasks show all Connection
MName Clas2 — /¥ Dependency
Visibility Public Critic area
4 Layout
Height 3
Wdth 40
X Position 4
¥ Position n
4 Misc
e 1
T_ Palette
Properties
arca
Dl
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TASK 2. Design/Draw Class Diagram

Right Click of the area (Package Explorer) New > Project > Java Project > Next > Name.
Select ( project name, for example : FSKTM ) File menu> New > Other > UML diagram >
UML class diagram

Naming class diagram. example (SoranGS1111.jupe. HeshamGSN3259. jupe) > Finish.

Note.

Create a UML class diagram by using the palette an automated critiquing is executed while
designing the model/diagram. Warnings in a form of text and color will be displayed if there are
any potential mistakes in the design.

[Fi] €d Source Refoctor View Nevigate Search Project Run Window Help

New AleShifteN » | ™ Project...
e A . )
AR @) S | Select  wizard T
e SN 1 ntecy || Cote o e |
Save Cutes (83 SowceFolde } -
B Severs. o Foldes —
Seve Al Cirie ShiftS File [er——
Revert & UML Class Diagram G om
O Intertace
Mo 1 Other.. &2 Jova Project
Rename. o Genessl
Refs = o e
< L o UML Duagram
Convert Line Delimiters To » E F LML Clais Dagram
Prnt. Crtep
Sentch Workspace B
Restart
& Import...
‘j {
i
= e @ ) [ | e |
1 filenametest jupe [testl] B e e
2 filenametesti2 jupe [testl] ————
£t
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& New Jupe UML Diagram

Create new Jupe UML Diagram File

Enter file name.

Enter or select the parent folder:

FSKTM
<D
b 22 FSKTM

SoranGSs34977 jupe \

NameGS111.jupe

Fiferme:  ClassName jupe

Advanced »>

®@ Ned> | [ Finish ][ cancel |

Software Critic -
File Edit View Navigate Search Project Window Help
rEHESE - e RO S R R B o -

rer [ Critic 5% | = Outline = B | J “ClassName jupe 57

~ Select design to submit
This will submit the chosen design to the server

T © Bank © Bank
Previously submitted designs : 4

ClassName jupe ¥

 Design critics

Duplicated class name |
Critiquing > There are two classes with the same name, Bank.

Rationale > the class name will be ambiguous if the two classes are |
Suggestion > Rename one of the classes or you can delete one oft |

© Class4

Duplicate superclass reference |
Critiquing > the class Class4 specifies 2 connection to as that s alre |
Rationale > since this reference is inherited from the supercass, itis |
Suggestion > remove the duplicate Realization from Classd to as. |

tdit  Navigat
¢ Save the diagram

- Submit

Previously submitted designs :

Click combo box > choose design > Submit ClassName jupe v [ Refresh | [ Download

e Submit the diagram
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TASK 3. Perform Student Critic

File Edit Source Refactor View Navigate Search
Choose Student Critique to start manual critiquing (A) \* 7 ELold >
Click Refresh button (B), to refresh all the designs in server.
There are lists of files names in the combo box(C).

Choose any file of the design from the list > Download

File Edit View MNavigate Search Project Window Help

j 2w : "Dﬂ s | []. ; v b A "":‘l:J "
g 7 e = 5

|

[# Package Explorer [ C| Lecturer lin = E Palette b
Student [ Select
~ Select design to subm A 2
- " = 1 R Student Critic
This will submit the chosen design to the server
{24, Marquee
;L’:’," Nodes “

-
Previcusly submitted designs :
ClassName jupe - | Reﬁh | | Download |

w Select design to submit
This will submit the chosen design to the server

;

Previously submitted designs:

| B r Refresh 1[Downloadq

8enamejupe
bothesis,jupe
w ClassName ,jupe

ClassName,jupe
ClassNamecriticBySofn.jupe
name,jupe

testclass,jupe -
testclass2.jupe
testclass2SS.jupe
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IS Package Explorer 2 - SRl -

a & FSKTM
(@ src
B JRE System Library
)‘ ClassName jupe
2 | jupecoremodel.umi|
e Double click the class name at the Package area.
e Add critic to the diagram by using the palette.

o Critic example: In one class the Attributes name must not be repeated.

e Save

e Rename File.jupe
Package Explorer > select the design > File menu > Rename (File.jupe)

Note. Naming the UML Class diagram file, naming class diagram according to first name of the class and
you can add (EditByName) for example ( NameGS1111 EditeByName.jupe ).

e  Submit the diagram
~ Select design to submit
This will submit the chosen design to the server

B[ Submit ]
ClassName jupe

filenametest02 jupe Refresh Download

Click combo box > choose design > Submit

TASK 4. View comment from other users

e There are lists of file names in the combo box. Choose any of the design from the list > Download

w Select design to submit
This will submit the chosen design to the server

- Submit
Previously submitted designs:

| B [ Refresh ]| Download

8ename,jupe
bothesis,jupe

w ClassName jupe
ClassName.jupe
ClassNamecriticBySoran,jupe
name.jupe
testclass,jupe
testclass2 jupe
testclass2SS,jupe
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e Double click the class name at the Package area.

Note. Download your design with a new name that made by other participants, you can edit or submit without
changing any part of the design

TASK 5. Final Submission of Assignment

e Rename File.jupe
Package Explorer > select the design > File menu > Rename (File.jupe).

. . ~ Select design to submit
e submlt the dlagram This will submit the chosen design to the server
Click combo box > choose design > Submit [ [sebmt
i ‘#;x.na Refresh ‘ Download ‘
END OF TASK.

After you complete the above task, please answer the questionnaires in SECTION TWO.
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SECTION TWO: QUESTIONNAIRE

Instruction: Please answer the following questions.

Note.

Please provide your response by circling the numbers.

Part I- Usability of the Critiquing Tool.

5 = Very easy 5 = Strongly agree

4 =Easy 4= Agree

3 = Moderately 3 = Neither Agree or disagree
2 = Slightly easy 2 = Disagree

1= Not at all easy 1 = strongly Disagree

1.1 Learnability
A. Ican get to the information quickly.
Strongly Disagree 1 2 3 4 5 Strongly agree

B. Itis easy to learn how to use it.

Not at all easy 1 2 3 4 5 Very easy
C. Information is easy to read.

Not at all easy 1 2 3 4 5 Very easy
D. My mistakes were easy to be corrected.

Not at all easy 1 2 3 4 5 Very easy

1.2 Error and Satisfaction
A. Tt is fun to explore the critic tool.
Strongly Disagree 1 2 3 4 5 Strongly agree

B. I would recommend this critic tool to a friend.

Strongly Disagree 1 2 3 4 5 Strongly agree
C. I am satisfied with this critic tool.
Strongly Disagree 1 2 3 4 5 Strongly agree
=
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1.3 Memorability
A. Ttis easy to remember where to find things.
Not at all easy 1 2 3 4 5 Very easy
B. Ialways felt I knew what was possible to do next.
Strongly Disagree 1 2 3 4 5 Strongly agree
C. Information is written in a style that suits me.

Strongly Disagree 1 2 3 4 5 Strongly agree

Part I1 - Cognitive Dimension of Class Diagram Critic Tool

2.1 It is easy to navigate different menus and options embedded in the tool.
Not at all easy 1 2 3 4 § Very easy

2.2 The uploading and downloading of the diagrams from the tool is convenient.

Strongly Disagree 1 2 3 4 5 Strongly agree
2.3 The palette presented in the tool facilitates to create and edit the diagrams easily.
Strongly Disagree 1 2 3 4 5 Strongly Agree

2.4 When I need to make changes to previous works, it is easy to make the change.

Not at all easy 1 2 3 4 5 Very easy
2.5 There are particular changes that are more difficult or especially difficult to make.
O Yes
0 NO

If, Yes, please explain

2.6 It is easy to check in the middle of creating class diagrams.

Not at all easy 1 2 3 4 ) Very easy

2.7 There were steps seemed complex or difficult to work out in my head (e.g. download design or submitting
a design).
O Yes
0 NO

If, Yes, please explain .
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Part III- Assessment of Collaboration Elements in the Tool.

3.1 Collaboration at the same time and in the same place enhances design task.
Strongly Disagree 1 2 3 4 3 Strongly agree
3.2 Communication with lecturer and other students with critic tool enhance my class diagram design.
Strongly Disagree 1 2 3 4 5) Strongly agree
3.3 Collaboration (such as exchange ideas via manual critiquing and submit assignment via online) are an
important element to support the collaborative learning,

Strongly Disagree 1 2 3 4 5 Strongly agree

Part IV- Student’s Suggestions

After completing this questionnaire, can you think of ways that the critic tool could be improved? What

are they?

Thank you for taking your time to complete and submit this questionnaire. Your response is highly appreciated.

= T0=

92



Appendix (C): Results of the preliminary survey conducted are as follows.

Section I: Respondent background and knowledge in software design task.

1.1-How do you rate yourself in the knowledge and background in software design?

s1Q1

W 2Average
HErFoor
O “ery Good

Knowledge and background in software design.

1.2 — How do you model your software design?

s1Q2

M shetch on paper

B Drawing tools

[} Modeling tools

] Sketch on paper & Drawing
tools

O Sketch on paper & Modeling
tools

[} Drawing tools and Modeling
tools
Sketch. & Drawing. &
Modeling tools
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1.3- how long have you been using software design tool(s)? (Software design
tool(s))

s1Q3

W 0to 6 month(s)
E6to 12 months
12 to 24 months
W viore than 2 years

1.4 — How do you rate yourself in using the software design tool(s) to support your
software design task?

$1Q4

] Easy

B Average
DOoitficut
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Section Il: Student view regarding supporting tool for software design task.

2.1- Would you like to have a supporting tool such as software design critiquing tool
(e.g., ArgoUML) to support your software design tasks?

s2Q1

Wves
Eho

2.2- Using software design critiquing tools makes the software design task faster and
more effective.

s2Q2

| Strongly Agree
Hagree

O average
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2.3- The student gets support feedback/suggestions from the supporting tool before
sending their software design task assignments to the lecturers.

$2Q3

W strongly Agree
HAgree
O average

2.4- Student can improve their skills and knowledge of software design tasks based
on the advice/ critics provided by the supporting tool.

S204

] Strongly Agree
B 2gree

O Average

M Disagree
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Section I11: Collaborative learning among software engineering students.

3.1- Do you prefer to work in groups (e.g. with classmates) to solve the software
design task?

S3Q1

Wves
Ero

3.2 ~When and where do you prefer to work with your classmates to perform the
software design task?

$3Q2

M outside class hours

.During class hours { in class
orinthelak )

[JOut. & During Class hourse
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Appendix (D): The interview form.

Introduction of interviewer

Hello, my name is Soran Mahmood and I am a second year master student at University Putra Malaysia, Faculty of

Computer Science and Information Technology. This research is under the supervision of Dr. Norhayati Mohd Ali and

DrNovia Indriaty Admodisastro, and I am thankful to you for giving your precious time for the interview. Please be

assured and comfortable that your feedback will be kept confidential and will be used only for the declared purpose.

During the interview, [ would like to discuss regarding different aspects of the Critic tool and collaboration approach to

improve class diagram, [ would like to ask you the following questions. [ may start with your permission. Thank you for

granting the permission.

Main questions

Additional questions

Clarifying questions

What do you think about CDC tool?
Or
What is your opinion about CDC

tool?

o Itiseasy to learn,

o Can you get to the information quickly?

o Itis easy to learn how to use it.

¢ Canyou expand a little on this?
¢ Canyou tell me anything else?
o Can you give me some

examples?
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What do you think about the
satisfaction of CDC

Or

What is your view about the

satisfaction of the critic tool?

It 15 fun to explore the critic tool.

[ would recommend this critic tool to a
lecturer.

[ am satisfied with this critic tool.

Can you expand a little on this?
Can you tell me anything else?
Can you gve me some

examples?

What is your opinion about the

Memorability?

It 15 easy to remember where to find
things.

Lalways felt [ knew what was possible to
do next.

Information 1 written in a style that suts

me.

Can you expand a little on this?
Can you tell me anything else?
Can you give me some

examples?

What is your opinion about editing,

coloring, comments in CDC?

And

What is your opinion about the

It i easy to navigate different menus and

options embedded m the tool

The uploading and downloading of the

diagrams from the tool s convenient.,

The palette presented in the tool facilitates
to create and edit the diagrams easily.

When I need to make changes to previous

Can you expand a little on this?
Can you tell me anything else?
Can you give me some

examples?
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server connection?

works, it is easy to make the change.
There are particular changes that are more
difficult or especially difficult to make.

It is easy to check in the middle of creating
class diagrams.

There were steps seemed complex or
difficult to work out in my head (e.g.

download design or submitting a design).

What is your opinion about the
collaboration learning? Especially

between students and lecturers?

Collaboration at the same time and in the

same place enhances design task.

It is easy to collaborate with students and
give them the comments, editing the

diagrams, coloring diagrams.

Communication with student with critic

tool enhances class diagram design.

Collaboration (such as exchange ideas via

manual critiquing and submit assignment

Can you expand a little on this?
Can you tell me anything else?
Can you give me some

examples?

via online) is an important element to

support the collaborative learning.

One of the most important aspects in
this critic tool is user name and password,

for lecturer critic part?

Can you think of ways that the critic
tool could be improved? What are

they?

e« What is your idea to improve

critic tool?

Can you expand a little on this?
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