CHAPTER 5 PROTOTYPE DESIGN AND
DEVELOPMENT

5.1 Introduction

This chapter describes the design and development of a prototype of educational
system for tertiary level students in Klang Valley and Selangor. The prototype titled
Windows 2000 Professional for beginners is developed based on the requirements

gathered from the analysis in previous chapter.

5.2 Development stages

The development steps of the prototype are defined in Figure 5.1 below: -

Requirements
Specifications

l

I System Design |

I

I System Development I

I

l Evaluation l

Figure 5.1 — Development Stages
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5.2.1 Requirements Specification

The requirements are gathered from the analysis of the evaluation results of six

educational systems. Some elements of socio-constructivism discussed in this

research are also incorporated in the requirements.

Below are the requirements: -

2.

S

The prototype is designed in Bahasa Malaysia.

Users need to have basic knowledge in using Windows 2000 Professional.

Users need to have basic computer skills.

The program in the courseware is not rigid therefore it caters for novices as well.
There are appropriate objectives to help students come up with their goals.
Navigation in the courseware is appropriate, users know where they are, how did
they get there, what they can do there, where can they go and how to get there.
The courseware minimizes communication problems such as, no onscreen
instructions; experience a difficult to exit state, wrong, misleading confusing
information, spelling errors, usage of unsuitable icons, confusing feature names,
information overload and bad error messages.

The courseware does not have functionality problems such as, too many
functions in one interface, too much information per topic, and error messages,
which are too general.

Layout of the courseware is organized and screens do not look distracting and too
busy.

The courseware contains appropriate lesson structure. They are broken down into
small modules for easy understanding. The structure of the lesson is based on
Problem Based Learning so that it encourages students to think and solve

problems as denoted in socio-constructivism (chapter 2, section 2.3.1.4.1.10).
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11. The lesson also encourages users previous knowledge construction, which is a
characteristic of socio-constructivism (defined in chapter 2, section 2.3.1.4.1.9).

12. There is a self-assessment quiz given therefore students are allowed for self-

Self- is also a istic of socio-constructivism

(defined in chapter 2, section 2.3.1.4.1.15).

5.2.2 System Design
The design of the prototype is denoted in the conceptual design and also the physical

design.

5.2.2.1 Conceptual Design

The conceptual design of the system is denoted using data flow diagrams.
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Figure 5.2 -Data Flow Diagram
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5222 Physical Design

5.2.2.2.1 System Architecture

DATABASE
APPLICATION Filemaker Pro

APPLICATION INTERFACE
CDML, HTML

PLATFORM INTERFACE
Windows 2000 Professional

HARDWARE, SYSTEM SOFTWARE,

NETWORKS Server, Network Card, Internet

Explorer, Java plug-in

Figure 5.3 -System Architecture

The following architecture (Figure 5.3) was used to develop the prototype. FileMaker
Web Companion was used to connect the database application to the web interface.
The development language used was CDML, embedded in the HTML codes. The Ms

Dreamweaver editor was used to edit the web pages.

Since the prototype is a web-based system, it has to be developed on a server. The

Windows 2000 Professional server platform was used.
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5223 Hierarchical Representation
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Figure 5.4 - Hierarchical Representation of Screens
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5.2.2.4 Screen Sketches

Below are the main screen sketches of the prototype, Windows 2000 Professional.

Main Page

Course Title

Course Objective

Links to
Student other

Notes  Exercise Test  Evaluation Profile ey

Figure 5.5 - Mainpage

Notes Main Page

Directory Listing Back Main Page

Page Title

List of Chapters

Figure 5.6 - Notes Mainpage
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Notes Page - Chapter 1

Directory Listing ~ Back | Main Page
Page Title
List of Topics
Chapter 1 Chapter 2 Chapter 3

Link to
other

~*— Chapters

Figure 5.7 - Chapter 1

Notes Page - Chapter 1- Topic 1

Directory Listing Back Main Page
Page Title
Resources
PBL on Topic 1
Topic 1 Topic 2 Topic 3

Link to
other
Topics in
L Chapters

Figure 5.8 - Topic 1
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Test Page

Directory Listing ~ Back  Main Page

Page Title

Test Questions

Submit Reset
Link to
Test1 Test2 Test3 T other
Tests

Figure 5.9 - Test 1

Evaluator Login Page

Directory Listing ~ Back  Main Page

Page Title

Login

Password

Submit Reset

Figure 5.10 - Evaluator Login Page
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Student Evaluation Form

Directory Listing Back Main Page

Page Title - Student's Matrix No.

Questions  Answers Marks

Submit Reset

Figure 5.11 - Student Evaluation Form

Student's Profile Page

Directory Listing ~ Back  Main Page

Page Title

Login

Password

Submit Reset

Figure 5.12 - Student’s Profile Page
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Student's Final Results Page

Directory Listing

Questions

Back

Page Title

Answers

Main Page

Final Marks

Figure 5.13 - Student’s Final Results Page
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523 System Development
In the system development stage, the screen development is presented. They are

developed according to the requirements specified in this chapter (section 5.2.1).

WINDOWS 2000 PROFESSIONAL

Untuk bagaimana kita boleh dengan Internet
Untuk pelajari kegunaan Internet dan hagaimana kita menggunakannya. ]
Untuk menerangkan bagaimana kita mengurus dan bekerja dengan fail dan folder dalam Windows |

2000 Professional

« Untuk mempelajari cara-cara mencetak dengan sistem dalian Windows 2000 ional

« Untuk mempelajari fungsi-fungsi dalam Windows 2000 Professional yang boleh digunakan untuk
melakukan pelbagai tugasan.

Figure 5.14 — Mainpage
The mainpage (Figure 5.15) consists of objectives for students to set up their goals

for learning. It is also stated clearly that this Windows 2000 Professional courseware

is for beginners.
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LamanUtama > Nota <::| ﬁ

ota
Bab 1 : Menggunakan Intemet
Bab 2: Bekerja dengan Fail dan Folder

Bab

ekerja dari luar pejabat

Bab 4 : Mencetak

[ ooyl |

Figure 5.15 — Notes

LomenLtama » Nots > Bab 4 5 @

Bab 1: Menggunakan Internet

Topik | Bagaimana kita boleh berhubung dengan Intemet§

Topik2  Bagaimana kita boleh meloyori web®

Topik3  Bagaiman boleh mencar

Topik4  Emel dan Penggunoanya.

Figure 5.16 - Chapter 1

The structure of lesson is clear and appropriate. The course is broken down into

small modules as chapters (Figure 5.15) and topics (Figure 5:16).
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LamanUtama > Nota > Bab 1> Topik 1

Perhatian ataw lain yang berkaitan untuk
menjawah soalan-soalan dalam wpik ini.

© Sumbersumberuntukpelajari opik1
CBL coursewnre ( microzof) tuition centre)
‘hitp fiwww howstuflworks com
htp #y intemer_explorer htm
ity Swww microsof. 20004de fault htm

hity fhwrvw vic comwindows 2000 htm

http fivrvew hotmail com
I

Sivrww cateha com my

« Apakah "eeb browser” yong datang dengan pabej sistem pengendalian Windows 2000 professional?. Tip : cuba install
sistem penyendalian ini dakam sescbaah Komputer.

Pertulah itu berhubung d
pwosian aman web a2 “ollio”, apakah yavg alae and S,

+ Apa it Wntemet Service Provider SP)"2. Apakah h

gannya dengan melayari web?.

. bomputer yang da melayri laman web?. Tip: modem atau "direct
connection™? Apa beranya?

Apakoh perhubungan mablumatmaklumt sepert nama pengguns dan katblun, Alamat emel, slamat 1P dengan

Internet?
. Seteloh i hubungan dengan I hah yang boleh anda akukan?
- c Wizard™! A "

i Apa yang.
shan Dbk snda mengounkin “wizaed”l? T :seftah “istal” Winsurs mmdm.u/ cuba gunatan
e o

+ Dalam hes-hes seperti mana anda perlu menggunkan “Local Area Network Connection™ atou “phone line™ dan modem?

Topik 1> Topik 2> Topik 3 >Topik4

Figure 5.17 - Topic 1
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LamanUtama » Nota > Bab 1> Topik 2 C:I ﬁ
i

" L 5
menjawab soalan-soalan dalam topilk ini.

Sumber-sumber untuk pelajari topik 2

hitp www.microsoft.com

At html
httpJfurww microsoft 2000/default htr
Sporvcw o
hitpffwww leamthenet furvrw html

ttp fivrww mai-web netkomputerfintenet/
httpiwww yshoo com
ttp ffuruw altvista com
ttp fiarww google com

http:ffwsew cari com my
tp fhwww catcha com iy

httpifurvnw hotmail com

+ Apa yang akan bertaku jika anda “double-click icon Shorteut to Intermet Explorer” diatas desktop sistem
pengendalian ini?.

« Anda berada dalam laman web microsoft Apa yang anda boleh lakukan disini?.

+ Bolehkan anda cetak sesuatu laman web?

Diatas menu Intemet Explorer terdapat butang "History™?. Apakah kandungannys?

Bolehkon and) “edit” laman web di wlorer? Tip : Cua buka dun il
yang boleh diakukanya?

Apakah yang anda boleh lakukan dengan fungsi “Favourites™ dalam Internet Explorer?

Jika anda berada dalam laman microsoft. Bagaimana anda boleh membuat pencarian untuk maklumat peta

Malaysia?

optk 15Topik 2> Topik 3> Topik 4

Figure 5.18 - Topic 2
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LamanUtama > Nota > Bab 1> Topik 3 QZI ﬂ

Sila guna sumber-sumber yang disenaraikan atau mana-mana sumber
lain yang berkaitan untuk menjawab soalan-soalan dalam topik ini.

[ Sumber-sumber untuk pelajari topik 3
CBL courseware  microsoft tuition centre) |
hitpwww microsoft com
http ffsearct h eport/02/04-ie html |
hitp ffswww microsoft comfenable/products/windows2000/default htm |
bt ffsrvew vt com/windows2000 him i
|
[

hittpffwrww. b net/k

http/iwww.yahoo.com
http/fwww. altavista com |
http fwww google com
http //www hotmail com
hittp/fwww.can com my

. anda ingin “search” Internet Explorer untuk
mencari tempat-tempat makan di Malaysia? Bagiamana akan anda lakukan?

« Fokuskan pencarian anda kepada tempat makan di Kuala Lumpur dan tambah
laman "web" ini dalam “favourites®.

TR I TR SRt s Tay el
\ ,2‘ 5‘§4£..44-\.« _! 33

Figure 5.19 - Topic 3
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LamanUtama > Nota » Bab 1> Topik 4

Perhatian: Sila g yang sumber lain yang berkaitan
untuk menjawab soalan-soalan dalam topik ini.

Sumber-sumber untuk pelajari topik 4
CBL courseware ( microsoft tuition centre]
hitp-wvnw microsof) com
http v microsoft

2000/default hrn
httpfwww vte comiwindows2000 htm

hitpMorestar texas 2000_dialup htrl
hitp fhwew.webfoot comjadvicelemail top html

hitpffwrvnw yahoo cora
hitp v altavists com
ttp Shwrwrw, 01
htpiivww hotimail cor
hitp:ffurww can com my
hitp fwww catcha com tay

. Apakah program emel yang disertakan bersama dengan Windowrs 2000 Professional?

« Biasany, 3pa yang kita boleh lakukan dengan sesuatu program emel?

. Cuba hantar emel kepada evalustorhotmail com mengenai perisian yang anda gunakan ini, dengan
menggunkan email program dalam Windoses 2000 Professional?

Figure 5.20 - Topic 4

The lessons show Problem Based Learning where students are given problems and
just the guidance to solve the problems. In this courseware, students are given a list
of resources where they could use to find their answers (Figure 5.17, Figure 5.18,

Figure 5.19, Figure 5.20)
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LamanUtama >Latihan <::| &

i e 5

Latihan Bab |

Latihan Bab 2

Latihan Bab 3

Latihan Bab 4

Tolong sayal

Figure 5.21 - Exercise

After students construct their knowledge, they could test it by going through the

exercises. There is one exercise for each chapter (Figure 5.21).
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Figure 5.22 - Exercise 1
Problem based questions are given to students to test their previcus knowledge

construction. Both, theory and practical questions are provided. (Figure 5.22).
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igure 5.23 - Exercise 1 Answe

Exercises are provided with sample answers for students to assess themselves.

(Figure 5.23).
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Figure 5.24 - Test

Students are given a formal assessment once they are ready. They are tested with a

test where they could answer the questions and submit for evaluation. (Figure 5.24).
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LamanUtama >Ujian > Hantar <1|3 &

Markah anda akan dipaparkan dalam masa beberapa jam

Sila login untuk melihat markah anda

Figure 5.25 - Test Reply Page

Students are given onscreen instructions to help them communicate with the system

(Figure 5.25).

LamanUtama >Penilaian > Login penilai <;:I &

LOGIN PENILAI

i
User ID [Sarinder i
Password =

_Login | Cleer |

Figure 5.26 - Evaluator login

The evaluator need to login before assessing any test answers (Figure 5.26).
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LamanUtama >Penilaian > Login Penilai> Pemilihan Ujian ¢I &

anl
Ujian 2

Ujian 3

Figure 5.27 - Test Selection Page

Lt Soalan

Yo Matriksl |

search engine yang digunakan untuk
mombuat. pe n

pancarian dalam text boi

Dilangan pencarian yang dikenalpasti

Laman Web Pectama ]

Figure 5.28 - Evaluate test page

Evaluators are given answers in a proper layout with a link to the question (Figure

5.28).
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LamanUtama >Penilaian > Login Penilai> Pemilihan Ujian > Nilai <:j &

> Markah Akhir Pelajar

MARKAH AKHIR PEL.

Soalan 1

Soalan 2 ¥

Soalan 3

Soalan 4

JUMLAH |

Figure 5.29 - Student’s Final Marks

Students’ final assessment marks are given for them to check their performance

(Figure 5.29).
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Chapter §

LamanUtama > Profail Pelajar <& ﬁ

Profail Pelajar |

Kuiz Uji Diri

Profail Anda

Markah Ujian

Tolong sayal

Figure 5.30 - Student’s Profile
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Lamanttams - proft Ptaa > Kt i &l ﬁ

Janrab saalan s03lan dalom bz in untuk raenguii prestas 3nds
Narms anda Mo Mt

Capaian Objeb

A beleh et pribungan dengor et

Ao ks graan bismet dan bagaamans mangpskannys

i o megnsan ] dan bder ot Widows200) Proessions!
s o cara<ara mencetsk datum Windows 2000 Professions

A ha mengunsian hngs ngss o dkom Wecow: 2000 Prfes i

Pengethuan Komputer
folehkah ands mengg.niskan "web browser” seper biemet Explorer?
Q¥ O Tk
Bolekan anda menggunkan lebh dan 52t i wweb pada cabs maza?
O ¥a O Tk
Bolkan ands huatar el dengan “stachemer?

O O s

Ova O T
Adshoh and bissa dorgin mergummskan evciah prcion bins?

O O

(Fomer]

Figure 5.31 - Self-Assessment Quiz
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LamanUtama > Profail Pelajar > Profail Anda

Profail Anda WGA0040

Capaian Objektif

Objekiiobjekif dibawah yang telah anda capai setelah menggunakan perisan Windows
2000 Professional iniialah

Anda boleh membuat perhubungan dsngan Intemet

Anda tahu keguraan Infere dan bagamana merggunakannya

Anda tshu menggunakan fail dan folder dalam Windows200) Professional
#nda tahu cara-cara mencetak dalam Windows 2000 Professional

Anda tshu menggunakan fungsi-ungsi utama dalam Windows 2000 Professional

Pengetahuan Komputer

Anda mempunyai pengelahuan kompuler yang baik

Figure 5.32 - Self-Assessment Results

LamanUtama >Profail Pelajar > Profail Anda > Login pelajar <b

¢ @

No Matriks WGAG040
Submit | Reset

Figure 5.33 - Student Login Page
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LamanUtama >Profil Pelajar > Markah Akhir> Login > Markah <j
Akhir Anda

Markah Akhir Anda vga0040

m St

Soalan 1
Soalan 2
Soalan 3
Soalan 4 31
|
JUMLAH 31

Figure 5.34 - Student’s Final Results
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LamanUtama >Profail Pelajar > Profail Anda > Tiada <:j s
Profail

Anda belum mengisi kuiz uji diri.Sila berbuat demikian untuk menghasilkan profail
anda.

Figure 5.35 - Error Page
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_amantama >Penilaian > Login Penilai> Pemilihan Ujian > Nilai >Markah semua | ¢|
pelajar

MARKAH SEMUA PELAJAR

HEEEBEB

83g

BEBEE

Figure 5-36 : Students Final Test Results
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Figure 5.30, Figure 5.31, Figure 5.32, Figure 5.33 and Figure 5.34 shows the self-
assessment feature where students could keep their profile of their performance.
They could answer the self-assessment quiz questions to see if they meet their goals

(Figure 5.31).

Navigation in the Windows 2000 Professional courseware is appropriate, users know
where they are, how did they get there, what they can do there, where can they 20
and how to get there. For example, in Figure 5.16, the directory listing: laman
utama > nota > bab 1 shows that students know where they are (bab 1) and where
they came from (nota and laman utama). They also could go back, get to home, go to
topic details and go to other chapters. These pages are all linked clearly, with either
text of appropriate icons. These links will tell them where can they go. The tolong

saya link provides information on what they can do in the page.

The courseware minimizes communication problems. For example in Figure 5.17,
5.18, 5.19 and 5.20, there are onscreen instructions for students to study the notes.
Since Problem based learning is introduced in this system, without such instructions
students would get confused. Besides that, there is a help link in most of the screens
to help students get instructions about that particular page. (eg Figure 5.30).
Spellings are checked a number of times to eliminate spelling errors. Students would
not experience a difficult to exit state since on every screen there is a back and home
icon (eg. Figure 5.34). So, they should never get stuck in the system. Since, the
lesson structure is broken down into small modules, there is no information overload

problem in this courseware (eg Figure 5.16 and Figure 5.17). Error messages are also
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clearly written (Figure 5.35). The icons in the courseware are carefully selected,

home icon denotes mainpage and ™= icon denotes previous page.

The courseware does not have functionality problems such as, too many functions in
one interface, too much information per topic, and error messages, which are too
general. For example in Figure 5.21, there are only links to exercises, previous page,
home and help screen. Therefore, there are not many functions or information per
topic in one interface. As shown in Figure 5.35, the error messages are also not too

general.

Layout of the courseware is organized and screens do not look distracting and too
busy. For example, in Figure 5.33 and Figure 5.34, the layout is well designed in
tables, which are aligned. Icons and all links are not cluttered. They are standardized

throughout the application. The screens are kept simple so that they do not look busy.

5.3 Conclusion

Basically this chapter described the design and development of prototype titled
Windows 2000 Professional. The requirements gathered from Chapter 4 were
implemented in the design of screens. The lessons in courseware were developed
according to the socio-constructivist way of leaming. Some of the characteristics,
like  problem-based learning, knowledge construction, previous knowledge

construction and self-assessment were used.

The evaluation stage will be discussed in the following chapter.
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