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ABSTRACT 

Inconveniences in apparatus preparation, increased number of students and time 

constraints had caused the development of alternative learning instrument. Thus, a 

research on development and evaluation of multimedia enhanced web site as a learning 

instrument for metallogaphy subject was conducted. A website namely Visual 

Metallography (VM) was designed and enhanced with multimedia as the information 

transmission medium. Video clips were used to elaborate the specimen preparation 

process in laboratory whereas; animation was included to enhance the interactive 

circumstance. VMwas evaluated using questionnaire with a group of respondent. 

Reliability level of instrument used was determined through a pilot test. Cronbach's alpha 

for section 2, 3 and 4 were 0.942, 0.839 and 0.813 respectively. The research sample 

comprised 50 engineering students of KUiTTHO enrolling for Metallography subject. 

Research findings were analysed descriptively using SPSS 11.0 software. Referring to the 

analysed data, 55 items were highly rated except for item 23, which rated at medium 

level. In conclusion, the interface (GUI) design, multimedia provided and learning style 

presented in VMweb were fulfilling the users' needs. VMis indeed suitable as a 

multimedia-enhanced web based learning instrument purposely for lecturers and students. 
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ABSTRAK 

Kesukaran penyediaan peralatan, peningkatan bilangan pelajar. dan kckangan 

masa mcrupakan masalah yang membawa kepada pcrlunya alternati f yang baru. J usteru. 

kajian rekabentuk dan penilaian web bermultimedia scbagai instrumen pengajaran dan 

pembelajaran bagi subjek metalografi di bentuk. Laman web yang dibangunkan ini 

dinamakan sebagai Visual Metallography (YM) sempena dengan keupayaannya 

menyampaikan maklumat secara visual melalui multimedia. Klip video digunakan untuk 

menerangkan proses penyediaan spesimen di makmal. Selain dari video, animasi di 

sertakan untuk meningkatkan kesan interaktiviti di dalam sistem. YM dinilai 

menggunakan borang soal selidik yang dijawab oleh sekumpulan responden scbanyak 50 

orang. Aras reliability instrumen adalah pada nilai alpha sebanyak 0.942, 0.839, dan 

0.813 bagi setiap bahagian soal selidik 2,3, dan 4. Sam pel kajian dipilih dari kalangan 

populasi pelajar KUiTTHO yang sedang mempelajari ilmu pengctahuan metallografi. 

Dapatan kajian yang dianalisis secara deskriptif menggunakan perisian SPSS 

menunjukkan, 55 item soalan diaraskan oleh responden pada kelas yang tinggi kecuali 

bagi item 23 yang diaraskan pad a kelas sederhana. Secara keseluruhannya, rekabentuk 

antaramuka (GUI), multimedia, dan kaedah pengajaran yang disampaikan di dalam YM 

adalah memenuhi kehendak pengguna. Justeru, YM adalah sesuai untuk dijadikan 

sebagai bah an pembelajaran dan pengajaran berasaskan teknologi web bermultimedia 

bagi kegunaan pensyarah dan pelajar. 
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CHAPTER I 

INTRODUCTION 

It was noted that most technical educational material were spread via 

multimedia within the internet. They were applied for distance learning program. and 

also used as teaching and learning instrumentation. Educational web page is also call 

'Instructional Web-Base Software'. 

In the current study, the tools facilitating Web-Base Instructional Software 

consisted of media, synchronous and asynchronous communication tools. web 

browser, search engines, plug-ins, computers, connections. internet or intranet 

service provider. and Web servers. A discussion of these tools was deemed necessary 

since inadequate design or setup of these tools may cause confusion and frustration 

for students. Additionally, it may affect their perceptions about the content of a Web 

site or provoke feelings of being lost in cyberspace (Borges et al., 1998: Nielsen. 

2000: Ratner, 1998). This, in turn, can negatively affect effective learning and 

infofI11ation retention (e.g., Darke, 1988a; Darke. 1988b; Jonassen & Grabowski. 

1993: Kruse & KeiI. 2000; Ratner. 1998: Reber, 1985: Sheets. 1992: Wiebe & Howe. 

1998). 

This study involved a part from the problems mention above which 

concerning the multimedia application. N0fI11ally. technical education web page 

covering the use of graphical. text and image followed by a tutorial that dragging the 

user to understand the content of knowledge provided. Only few of them. used the 

video clip as additional media for supporting the web presentation. 
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1.1 Research Background 

The research encompassed the development of web base learning and 

teaching instrument engaging a video clips as additional media for a subject of 

Metallography. Generally, this study concerned to design, develop, and evaluate the 

product. It initiated with determining the optimum design criteria of the product from 

literature review. Then a product of web instruments for Metallography was 

developed with the applications of decided characteristic. 

Subsequently, the instrument for product evaluation was created. Besides. 

fyom evaluations, the answers for research questions were produced. The respondents 

were a group of user sample whieh comprised the second year students of 

mechanical engineering department at 'Kolej Universiti Teknologi Tun Hussein 

Onn'. The data fyom questionnaire was analysed statistically to seek out the rating 

for users' satisfactory, multimedia attraction, multimedia criteria, and the 

pedagogical concept in the web. 

1.2 Problem Statement 

Generally, there were inconveniences in apparatus preparation in technical 

subject which was typically conveying various types of information to the students. 

Besides, the increasing number of students enrolling for the technical subjects plus 

the syllabus constraints which stressed on theoretical concept and calculations made 

the condition worse. Individuals do not all process inforn1ation the same way; somc 

learn better by reading, some by watching, some by experimenting, and of course 

sometimes a difficult concept only becomes clear when looking at it in a variety of 

ways. (Mehringer, 2002). Thus. many researchers recommended for digital 
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instrument application to overcome this problem and the established internet was 

discovered potential as a platfonn to develop the instrument. 

3 

Technical subject such as Material Science and Technology is largely based 

on applied engineering. However, the effectiveness of conveying applied engineering 

learning material through the internet was rather low without engaging the entire 

multimedia concept. A multimedia object incorporates multimedia instructional 

material, such as text, image, voice, and video (Fuji and Tanigawa, 2002). 

Previously, our online materials covering use of graphical tools would use text and 

screen stills followed by a tutorial that walked the reader through the steps of a 

simple use of the tool. This is very tedious, error-prone, and frustrating. Video clips 

were intended to improve the online educational materials by making the content 

more engaging and easier to understand. (Mehringer, 2002). Moreover, Aragon 

(2002) found that graphic images, photographs, and videos had been sllccessful to 

enhance student motivation. Videos also helped some students feel that the case was 

real (Valaitis et aI., 2002). 

According to the research done by Centre of Applied Research in Education 

Teclmology (CARET), to create an optimal digital teaching and learning media, the 

content should be accurate, up-to-date, relevant to the subject objectives and to the 

needs of the learners, align with state content standards, and be presented in ways 

that make optimaiuse of the technology. The major problem, which drags to this 

research, is how to present the video clip on the web with an optimum design in 

perceptive of need of user. One of the criteria indicated in a course website 

developed by Cradler & Cradler (2000) was the online environment should follow a 

good web design criteria, be easy to navigate, conserve bandwidth, and follow 

copyright principles. Moreover, the reliability of the technology delivery system 

should be as failsafe as possible, and the effectiveness of a website should be 

assessed through an evaluation process (Distance Learning Policy Laboratory, 2001). 
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1.3 Research Objective 

To develop a prototype web for the technical learning instrument for 

Metallography subject \vith application of multimedia. 

1.4 Research Questions 

In accomplishing the research, there were four questions concerned which 

obviously focusing to the needs of this study. The questions are: 

a. How far does the graphical user interface developed reached users' 

satisfactory? 

b. How far the multimedia created on Visual Metallography captivates 

the learners? 

c. How do the multimedia criteria range in the visual metallography? 

4 

d. How far the teaching style of Visual Metallography website meets the 

engineering students need? 

1.5 Theoretical Framework 

This research originated fTom development of a prototype web with 

application of multimedia. Referring to the research questions, a survey need (0 be 

conducted to a group of user. In this survey. questionnaire was developed to measure 

the parameter indicating the problems. The instrument was developed structurally 
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:; 

and consists of four sections. The first section seeks to find out the respondent 

demographic data. Second section asked the 'users satisfactory' about the graphical 

user interface (GUI). Third section concerned multimedia criteria and there attraction 

to the learners'. Meanwhile. the last section was related to find out the relationship 

between web pedagogical concept and the learners' need. The adapted questions 

from previous reviews were merged to fulfil research requirements. A pilot study 

was conducted to evaluate the validity and reliability due to the research factors. 

Consequently, the instrument was improved to the required quality. Finally. the 

result of the survey was analyzed statistically using SPSS software. 

1.6 Importance of Research 

This research project is a response to the urgent need to conduct research on 

assisting Metallography subject necessities which was obviously required expensive 

equipments, spacious learning site, and large number of students. A web was 

developed with video clips application in order to deal with the problems. 

A definition from Huss (1999) indicated web multimedia as the application of 

text, images, animations, sounds and video on the Web, supported by Hypertext 

Markup Language (HTML). Video clips were the most often used to enhance a 

portion of a topic such as to introduce the topic, or explain an important or difficult 

concept. The video clips were intended to improve the online educational materials 

by making the content more engaging and easier to understand. 
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1.7 Scope of Study 

Initially, literature reviews on video based web designs were studied to attain 

the properties of designing a web. The web was designed based on the particular 

properties by means of Macromedia Dreamweaver MX software and supported by 

Macromedia Flash MX, and Adobe Premiere 6.5. Leaming content included was 

specifically on Metallography which is a subtopic of Material Science subject taught 

in technical education institutes. 

In the mean time, an evaluation instrument for assessing the product was 

developed to solve the research questions. There were three different aspects to be 

considered in assessing the product which comprise questionnaire for user interface 

satisfaction, multimedia content, f1.lI1ctionaiity and attractive assessment and the web 

pedagogical concept evaluation. The reliability of the instrument was determined 

using the 'Cronbach's Apha' value obtained from series of pilot study. 

Respondents for the questionnaire were randomly selected from first year 

technical students of Kolej Universiti Teknologi Tun Hussein Onn (KUiTTHO). The 

questioill1aire sessions were hold in a computer laboratory. Data obtained from the 

questionnaire were statistically analysed using SPSS software to reach the research 

questions. The analysis comprised mean and percentage analysis, and developing a 

number of graphics representing the research findings. 
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CHAPTER II 

LITERATURE REVIEW 

2.1 Multimedia Enhanced Web Sites for Technical Education 

There is no doubt to decline the power ofintemet. According to AOL 

Americans with online access has increased fTom 45 million users in 1998 to 105 

million users in 2001. Of these online users, those with home broadband access had 

grown fTom 6% in December, 1999 to 19% as of September, 2001 (Mallory et. aL 

2001). An application of IT was proved to increase student comprehension and their 

interest. Butzin (2001) found out, third-year PC students scored higher on all test 

comparisons than the non-PC group. Significant differences were obtained in 

mathematics applications (Grade 2), reading comprehension (Grade 5). mathematics 

computation (Grade 5), and mathematics application (Grade 5). 

One of the best known Intemet systems is the multimedia infom1ation system 

called the World Wide Web (WWW). WWW technology enables easy navigation on 

the Intemet and is a tool by which students can apply their investigative and research 

skills to construct understanding of scientific knowledge. Students were motivated by 

technology being able to assist with their leaming. and hence their ability to take 

control of their own leaming (Ng and Gunstone, 2002). 
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Due to the problem of cost, time constrains, and number of students, there 

must be an alternative to apply. E-Learning should be the answer because of its 

features of e-learning itself, which explained by Vesper et al. (2002), consistency of 

content and delivery; Availability 24/7; Availability from any location with a suitable 

inter/intra-net access; completing the program at the leamer's own pace: inclusion of 

text, audio, graphical, and video elements: and rapid updates. Video was needed for 

the visual learners and such presentations can be done with streaming video from the 

web site (Combs, 2002). 

In an e-learning system for teaching hydraulics and pneumatics (technical 

subject) created by Vassileva and Bojkov, the features available from the instrument 

were: 

a. Video clips illustrating the basic application of the system: 

b .. Many animated pictures showing components' mode of operation; 

c .. Virtual 3D play models of the basic components; 

d .. Interactive assembly unit, for system assembly from predefined set of 

components; 

e .. Interactive system simulator demonstrating different modes of operation; 

f .. Intelligent "virtual tutor" guided experiments 

g .. Self -tests. 

2.2 Advantages and Disadvantages of Multimedia in ':Veb Sites 

Referring to Holstrom (2002). recently, educators recognize the advantages of 

video: It pulls learners together around a visual prompt (Stigler 2002; Finn 2002): 

because video utilizes more senses, learners retain more knowledge (Osciak & 

Milheim 2001: Lewis 1997); and adults enjoy learning in an environment that 

s 
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appeals to multiple intelligences (Brougher 1997). The Intemet action wraps around 

the video because educators realize the old paper-and-pencil exercises arc 

insufficient. "Unless the videos are followed by discussion and practice, they tum 

into a 'one-shot deal' and lose their effectiveness" (Lauro 1995, p. 65). Moreover. 

the lntemet has become the vehicle through which discussions were facilitated: 

particularly for distance leaming, these e-discussions can promote a sense of 

community that is often a void in the e-Ieamer's experience. 

Besides, Mehringer (2002) reported that, individuals do not all process 

infomlation the same way; some leam better by reading, some by watching. some by 

experimenting, and of course sometimes a difficult concept only becomes clear when 

looking at it in a variety of ways. Our materials consist of text, pictures. animations. 

etc. Supplementing words and pictures with an expert speaker might provide 

additional help for difficult points. Some lectures will never be transformed into web 

materials unless they are captured as live lectures and put online simply and easily. It 

is faster to videotape a live lecture and pair it with the speaker's slides than to 

develop web pages from the materials. 

Furthermore, multimedia instructional environments were widely recognized 

to hold great potential for improving the way that people learn (Mayer and Moreno, 

2002). Leamers were exposed to material in verbal (such as on-screen text or 

narration) as well as pictorial form (including static materials such as photos or 

illustrations, and dynamic materials such as video or animation). Although verbal 

fornls of presentation had long dominated education, there was encouraging evidence 

that student understanding can be enhanced by the addition of visual forms of 

presentation. 

Lai and So (2002) work on the advantages of video clips in web pages 

indicate that although hands-on demonstrations provide authentic experience to the 

students and should not be substituted completely. video cases can be used to 

aIle\Tiate some of the problems practical.classes (Stephen and Leavell. 1999). 
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Furthennore, videos open up other dimensions of I arning in which con nti nal 

demonstrations cannot provide. Besides a ideo clip capabl of h wing pra tical 

application of the con idered component or y tern in industry or r allife 

in Figure 2. ] (Va sileva et aI., 2002). 

W,C 

Figure 2.1: Basic information page of the WebTr iner (Vas ile a and B jko 2002 

R ferring to Mehringer (2002), the ideo clip will be u ed to nban e 

e isting online material by making th content more engaging and easi r to 

under tand. Valaitis tal. (2002) and Lawles (2002) tr 

appli ation where ideo clips al 0 helped orne tudent feel that th ase real. 

As multimedia n ironment invite the inclusion of id 0, u r are able l e 

'them el " in th ducational mat rial. as ile a and B ~ko\ 2002) w rk nan 

int Iligent eb page, WebTr iner, point out the ad antage ofth in trUm Ol 

foil w : 

10 
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a. The teaching method used illustrates complex processes in an easy, clear 

and attractive manner; 

b .. It takes into account the different levels of knowledge of students starting 

the course; 

c. As an Intelligent Tutorial System it reacts to the students' capabilities and 

mistakes; 

d .. It is quickly accessible, easy to update and distribute; 

e. Widespread geographical areas will not cause a logistical problem. 

f. It provides a time and cost effective training of users; 

g. WebTr@iner is available in various languages; 

Kahkonen (2002) elaborated on the problems of video clips in web pages 

where skills in transferring video into the net and video editing were most often 

considered fair or poor. The video clip too was still quite little used and appreciated, 

due to technical limitations and lacking expertise. Besides, it can be both boring and 

difficult to listen to one voice for any length of time, especially when there are few 

visual cues to accompany the audio (Aragon and Johnson, 2002). 

2.3 Development and Evaluation of Multimedia Enhanced Web Sites 

In designing multimedia presentations involving animations and video clips, 

instructional designers base their decisions on a theory of how students learn. The 

first principle was that students learn more deeply from animation and narration than 

from narration alone. Students were better able to build mental connections between 

corresponding words and pictures when both were presented (i.e. animation and 

narration) than when only one was presented (i.e .. narration) and the learner must 

mentally created the other (Mayer and Moreno, 2002). 

11 
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Reeves and Nass (1996) identified a number of factors that can influence the 

perception of multimedia material. The following are particularly relevant to 

authoring video-based multimedia: 

a. Image size 

Larger images are evaluated more positively than smaller ones and better 

capture the viewer's attention. Additionally, content on larger images are 

better remembered than those on smaller ones. 

b. Fidelity 

Sound quality was found to have more impact on the viewer's perception 

of the quality of the material being shown. More importantly, audio fidelity 

was found to affect attention to media and the viewer's memory for audio 

infomlation. 

c. Synchrony 

Viewers of videos containing audio-video asynchrony commented that 

people in the video were "less interesting, less pleasant, less influential, more 

agitated, and less successful in their delivery" than those in synchronized 

video. This is very significant, as educational materials should not have any 

of the attributes that have just been mentioned. 

d. Scene Changes 

Scene changes can be used to provide structural cues to direct the 

viewer's attention as well as serving as markers in the viewer's memory. In 

order to create appropriate cuts and scene changes without using cameramen, 

it will be necessary to use more than one camera to capture the discussion. 

12 
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