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ABSTRACT 
 
Meaningful hybrid e-training experience provides a coherent purpose for strategic 
educational change through lifelong education and the creation of a knowledge society.  
This has led many institutions of higher learning to endorse, fund, and even design or 
deliver alternative educational or professional development programs. The most 
popular of these is the Web-based training program, whereby trainers may empower 
themselves through the acquisition of both explicit and tacit knowledge.  For Malaysia, 
introducing e-training is a major undertaking, but it represents an investment in the 
future productivity of its workforce.   A close examination of new hybrid e-training 
programs however, has indicated a critical gap between rapidly developing technology 
and sound pedagogical models to determine program quality. Thus, this study aimed at 
designing, developing and implementing a new hybrid e-training system, which was 
tested to generate a two-stage model for meaningful hybrid e-training.  The early 
framework of the model guided development of a questionnaire to measure 
meaningfulness of a hybrid e-training. The questionnaire has three sections which 
assess (i) meaningful learning, (ii) hybrid e-training and (iii) learning style preference. 
Overall reliability analyses using Cronbach’s Alpha and the Rasch Model, in addition 
to expert reviews for the content validation of the questionnaire, suggested that the 
questionnaire is reliable and valid to measure a meaningful hybrid e-training program.  
Data collected from 213 ICT trainers were tested with confirmatory factor analysis 
using AMOS 7.0 to obtain three best-fit measurement models from the three latent 
variables.  Subsequently, the structural equation modeling was applied to test the 
hypotheses.  The results showed (i) distribution of major learning style preference 
among respondents, (ii) evidence of a five-dimension measurement model for hybrid e-
training, (iii) evidence of a five-dimension measurement model for meaningful e-
training, (iv) evidence of a five-dimension measurement model for learning style 
preference, (v)  a strong relationship between hybrid e-training and meaningful e-
training, (vi) a positive relationship between learning style preference and hybrid e-
training and (vii) a negative relationship between learning style preference and 
meaningful learning.  Implications of the findings for social work practice, research, 
theory, policy and education are discussed. 
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PEMBANGUNAN DAN KESAHAN E-LATIHAN HIBRID BERMAKNA 
UNTUK PENDIDIKAN KOMPUTER: SATU APLIKASI  

PERMODELAN PERSAMAAN BERSTRUKTUR 
 

 
ABSTRAK 

 
E-Latihan secara hibrid menyediakan misi yang jelas ke arah mencapai perubahan 
strategik dalam pendidikan melalui pendidikan sepanjang hayat dan pembentukan 
masyarakat berilmu.  Fenomena ini telah membuka jalan bagi kebanyakan institusi 
pengajian tinggi untuk memperakukan, memberi dana, mereka bentuk malah 
menyampaikan terus pendidikan alternatif atau program pembangunan professional. 
Pembelajaran Berasaskan Web merupakan salah satu program yang banyak 
dilaksanakan di mana jurulatih boleh mengembangkan profesionalisme mereka melalui 
pemerolehan pengetahuan secara terus dan tersurat mahupun dengan cara dan proses 
yang tersirat.  Pengenalan E-Latihan di Malaysia merupakan satu pengorakan langkah 
yang besar tetapi harus diterajui sebagai satu pelaburan yang menjanjikan pulangan 
terhadap produktiviti tenaga kerja masa depan.  Sungguh pun begitu, tinjauan rapi 
terhadap beberapa program baru e-latihan secara hibrid menunjukkan wujud lompang 
atau jurang di antara teknologi yang berkembang pesat ini berbanding model-model 
pedagogi yang bersesuaian bagi menjamin kualiti latihan.  Justeru, kajian ini bertujuan 
untuk mereka bentuk, membina, mengimplementasi dan menguji satu sistem bagi 
menghasilkan model 2-peringkat e-latihan hibrid bermakna. Kerangka kerja awal model 
ini telah memandu pembinaan instrumen soal-selidik untuk mengukur  e-latihan hibrid 
bermakna.   Soal-selidik ini mengandungi tiga bahagian bagi mengukur (i) 
pembelajaran bermakna, (ii) e-latihan hibrid dan (iii) stail pembelajaran pilihan. 
Analisis kebolehpercayaan secara keseluruhan menggunakan ujian Model Rasch dan 
Cronbach Alpha di samping kesahan kandungan oleh pakar bidang menunjukkan 
instrumen soal-selidik yang dibangunkan boleh dipercayai dan sah untuk mengukur 
program e-latihan secara hibrid.  Data dipungut dari 213 orang jurulatih ICT dan diuji 
dengan confirmatory factor analysis menggunakan AMOS 7.0 bagi memperoleh tiga 
model pengukuran dengan padanan terbaik untuk ketiga-tiga pembolehubah laten.  
Seterusnya, kaedah permodelan persamaan berstruktur digunakan untuk menguji 
hipoteses kajian.  Dapatan menunjukkan (i) taburan responden mengikut stail 
pembelajaran, (ii) model pengukuran untuk e-latihan hibrid, (iii) model pengukuran 
untuk e-latihan bermakna,  (iii) model pengukuran untuk stail pembelajaran pilihan, (iv)  
pertalian yang kuat antara e-latihan hibrid dengan e-latihan bermakna (v) pertalian 
positif antara stail pembelajaran pilihan dengan e-latihan hibrid (vi) pertalian negatif 
antara stail pembelajaran pilihan dengan e-latihan bermakna. Implikasi terhadap amalan 
kerja sosial, penyelidikan, teori, polisi dan pendidikan turut dibincangkan. 
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 OVERVIEW 
 

Meaningful e-training experience provide a coherent purpose for strategic educational 

change through lifelong education and the creation of knowledge society.  This has led 

many institutions of higher learning to endorse, fund, and even design or deliver 

alternative educational or professional development programs.  A close examination 

of new e-training programs has indicated a critical gap between rapidly developing 

technology and sound pedagogical models to determine program quality.   

 

With reference to the development of quality e-training programs, thorough 

planning is essential.  Planning for the implementation of a successful e-training 

programme requires not only the understanding of information and communications 

technology and its impact on higher education, but also other aspects (Engelbrect 

2003) such as educational pedagogy and learner diversity.  For Malaysia, introducing 

e-training is a major undertaking, but it represents an investment in the future 

productivity of its workforce.   As such, many have developed e-training frameworks 

and models to address the concerns of the learner and the challenges presented by the 

technology so that e-training, particularly the hybrid method, can take place 

effectively.   

 

In the strategic planning process, these frameworks and models provide useful 

tools for evaluating e-training initiatives or determining its critical success factors.   

Since there is a great deal of variation in determining a successful or meaningful e-

training program, this study had performed a SWOT analysis during its feasibility 

study phase.  SWOT analysis is a procedure undertaken to determine the strengths, 

weaknesses, opportunities and threats in the implementation of a new system in the 

 



 
 

   

2

current situation. The purpose is to narrow down and focus on the strengths and 

weaknesses of the current system, identify what is needed to complement what has 

been implemented in the current training program, and seek opportunity to introduce 

an enhanced version of what is already in the market with the consideration of threats 

that may be encountered along the way.    

 

SWOT analysis is useful in identifying internal and external environmental 

factors that may affect the desired future outcomes of any new program or even a 

single short course.  Following a SWOT analysis, a needs analysis was conducted 

using document and interaction analysis.  Results were mapped together with various 

e-learning and/or e-training models.  An early framework was developed to guide 

development of a new curriculum together with a course handbook and instructional 

media for training.  In order to progress further into developing an e-training model, 

an instrument with appropriate measurement scale is required.  This scale would 

ideally distinguish the meaningfulness of an e-training program in terms of its 

constructs and indicators as determined in the earlier qualitative study using SWOT 

analysis followed by interviews, document and interaction analysis plus various 

processes as described in Chapter III.  A brief SWOT analysis report for this study can 

be referred to in Appendix A. 

 

1.2 ORIGIN OF THE HYBRID E-TRAINING FRAMEWORK: THE 
DEMAND-DRIVEN LEARNING MODEL 

 

The hybrid e-training (HiT) framework developed in this study originated from a 

credible model, the Demand-Driven Learning Model (DDLM) by MacDonald et al. 

(2001).  The DDLM has a companion evaluation tool (MacDonald et al. 2002) to 

design and evaluate an online system, course, program or module.  The DDLM 

development required collaboration between academics and experts from commercial, 

private and public industries.  The goal of utility and currency of the model was built 

onto the development process; an early draft describing the DDLM was presented to a 

panel of industry experts which included representatives from highly respected 

national and international commercial organisations, including Nortel Networks, 

Alcatel, Lucent Technologies, Cisco  Systems, Arthur D. Little Business School, 

Learnsoft Corporation, Lucent Corporation, and KGMP Consulting Services 
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(Breithaupt and MacDonald 2003).  These groups represented a sampling of the most 

influential and innovative Canadian stakeholders in the online technology and 

education field.  This group reacted with enthusiasm and interest in implementing the 

DDLM and its companion tool in their operations.  

 

The DDLM is a model of web-based learning designed for working adult 

learners.  The model is defined by five key constructs: Superior Structure, Content, 

Delivery, Service and Outcomes.  Superior Structure can be viewed as the standard of 

high quality attained only by online programs that meet specific requirements.  These 

requirements may be predicted by excellence of Content, Delivery, Service and 

Outcomes.  The dynamic relationship between DDLM constructs is presented 

graphically in Figure 1.1.   

 

 

 
Figure 1.1 The Demand-Driven Learning Model  

       source: MacDonald et al. 2001 
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In the DDLM framework, high quality content is considered to be 

comprehensive, authentic or industry-driven and well-researched.  In relation to the 

content, high quality delivery is defined as delivery that carefully considers usability, 

interactivity and tools.  The DDLM defines high quality service as service that 

provides the resources for learning as well as any administrative and technical support 

needed.  Such service is supported by skilled and emphatic staff that is accessible and 

responsive.  High quality programs provide outcomes such as personal advantages for 

learners with a lower cost to employers while achieving learning outcomes.  The 

publication and dissemination of findings on DDLM-based programs contribute to 

theory and practice, and therefore, ongoing evaluations will ensure the longevity and 

validity of the structure standards proposed.  A consequence of the evolution of 

operational definition of the components in the DDLM is the need to adapt and 

improve the model and of course, the evaluation effort should include measurement of 

learning objectives specific to the program being evaluated (MacDonald et al. 2001). 

 

1.3 CONCEPTUAL FRAMEWORK OF THE HYBRID E-TRAINING  

 

In this study, the target group consisted of computer trainers or teacher trainees who 

needed to develop teaching methods, curriculum, media and materials to meet 

differentiated learner needs.  Based on 24 open-ended student evaluation findings 

from 4 cohorts of postgraduate Computer Education students (2003-2004), interaction 

analysis of 616 electronic forum postings plus literature reviews and evaluation of 

various e-Learning models, particularly the Demand-Driven Learning Model (DDLM) 

by MacDonald et al. (2001), a conceptual hybrid e-training framework was designed.  

The framework were further developed based on other literatures such as MacDonald 

and Gabriel (1998), MacDonald and Thompson (2005); MacDonald et al. (2002), 

Scadarmalia and Bereiter (1993) and Stodel, Thompson and MacDonald (2006).  

Subsequently, the new adapted framework was used to design and deliver hybrid e-

training courses starting in the year 2005 (Rosseni et al. 2006, 2007a, 2007b, 2008a, 

2008b, 2009a, 2009b).   Formative evaluations were conducted and various 

improvements took place until the researcher decided on the final platform that was 

used in the final implementation phase in February 2008.  The design of the course 
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had taken into consideration that it will be implemented using what the researcher 

named a Problem-Oriented Project-Based Hybrid e-Training (POPeye) strategy. 

 

Training courses that used a hybrid combination of face-to-face, self-learning 

and computer-mediated communication to ensure learners had the opportunity to 

actively interpret their experience using internal, cognitive operations via the practice 

of reflective exercises embedded into their blogging project.  Task analysis, as 

described in Chapter III, was conducted to identify the most needed course contents to 

be focused on.  The findings were presented to a group of experts and refined to only 

three main subtopics.   

 

Three main  instructional media were developed - the computer education blog 

(Figure 1.2), a new Computer Training Delivery course handbook (Figure 1.3) and  a 

supplementary e-book on Computer Training Delivery written in the native Malay 

Language (Asas Kejurulatihan Komputer: Integrasi Ilmu, Media, Teknologi dan Reka 

Bentuk Pengajaran) (Figure 1.4).  The e-book served as supplementary help in 

addition to the computer education blog which focused more on details of how to 

complete training task and assignments via computer-mediated communication using 

the open source WordPress blogging platform.  The course handbook and the blog 

were subjected to expert and heuristic review by educational technology specialists as 

detailed out in Chapter III.  At the same time, the hardcopy version of the Malay e-

book about computers in education and training was being reviewed by the university 

press. 

 

The conceptual framework of HiTs is an expansion of the DDLM (Mac 

Donald and Thompson 2005; MacDonald et al. 2001; MacDonald et al. 2002; Stodel, 

Thompson and MacDonald 2006) after going through the process of integration and 

adaptation based on the findings from an earlier qualitative study to identify themes or 

components of a HiT system (HiTs).  It is presented graphically in Figure 1.5.  It 

includes the five components of DDLM (MacDonald and Thompson 2005; 

MacDonald et al. 2001; MacDonald et al. 2002) where items under each component or 

construct were modified accordingly to suit the Malaysian Qualification Framework 

(MQF) requirements.  The findings, as visually described in Figure 1.5, were
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translated with details into the Handbook for Computer Training Delivery (Figure 

1.3).  With the handbook, any trainer can easily learn the skills and contents quickly to 

teach the course.  As for the computer education blog, knowledge management (KM) 

components were embedded into its design.   

 
 

Figure 1.2  One of the postings in the course blog at http://rosseni.wordpress.com 
 
 

         
 

Figure 1.3  A handbook for Computer Training Delivery course 
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Figure 1.4   A supplementary e-Book on the Foundation of Computer Training 
 

  
KM is a concept in which an organization consciously and comprehensively 

gathers, organizes, shares, and analyses its internal knowledge in terms of resources, 

documents, and people skills.  Marquadt (1996) divides KM system into four 

subsystems consisting of: (i) knowledge acquisition, an activity involving scanning 

the environment within and outside the organization for  information and knowledge 

(explicit and tacit), (ii) knowledge creation, an activity that enables us to process and 

analyze information through the use of various tools, (iii) knowledge storage, an 

activity involving nerve in the knowledge management system that enables learners, 

trainers, trainees or employees to retain and retrieve knowledge and databases and (iv)  

knowledge transfer and utilization subsystem that allows information and knowledge 

to be disseminated and shared.  These four KM components were embedded into the 

conceptual framework of HiTs as shown in Figure 1.5. 
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Figure 1.5   Conceptual Framework of HiTs 
 

This study involves a knowledge management system that gathers, organizes, 

shares and analyses its internal knowledge in terms of web resources, electronic and 

print media, archives of articles and online seminars conducted in current and 

previous training courses using the computer education blog to link up to various 

learning management systems and a localized computer-mediated communication 

(CMC) system.  The current KM system consists of the course blog that is linked to 

the university’s Learning Management System (LearningCare) provided by the 

Computer Centre and the WordPress open source blogging platform plus various other 

supplementary resources such as the three instructional media mentioned earlier 
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(Figure 1.2 to Figure 1.4), the computer education series (Figure 1.6) developed 

earlier as an input for this study, and various other resources on the web. 

 

 
 
Figure 1.6   A computer education series for integrating technology in education 
 

1.4 PROBLEM-ORIENTED PROJECT-BASED HYBRID E-TRAINING 
ORIENTATION 

 

Problem-Oriented Project-Based Hybrid E-Training (POPeye) strategy traces back to 

the 1970s in Denmark when Aalborg University and Roskilde University Center were 

established (Dirckinck-Holmfeld 2002).  In Denmark, the more popular term for 

POPeye is Problem Oriented Project Pedagogy (POPP).  The framework of this study 

uses POPeye as a means of providing active, constructive, cooperative, authentic and 

achievable learning objectives that will result in meaningful learning.  In order to 

create contents for a meaningful learning that are appropriate to user needs, fulfill the 
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Malaysian Qualification Framework and in line with the POPeye strategy, a task 

analysis was conducted.  The analysis was first conducted to determine the course 

contents and second to identify the most appropriate instructional media and delivery 

method to be used for the course as explained in Chapter III.  

 

1.5 STATEMENT OF THE PROBLEM 
 

Meaningful learning has always been the aim for any teaching and learning practice.  

Meaningful in this study means any training delivered with active, constructive, 

collaborative, authentic and intentional learning strategy (Figure 1.7). Various 

conventional methods such as cooperative learning, experiential learning, problem-

based learning, project-based learning and problem-oriented project-based learning 

can be employed to attain meaningful learning.  However, as time becomes an issue, 

most trainers resort to lecture-based training.  When training is restraint to 

predominantly lecture method, meaningful learning may not be the main intention of 

training any longer. This is due to the fact that lecture method is essentially more 

pertinent for learners with auditory learning style preference only.  According to 

various studies such as Mulalic et al. 2009, Renou 2008, Rosmidah 2008, Lisle 2007 

and many others, learners with auditory preferences constitutes only one third of the 

population or less.  As such, an alternative method (Figure 1.8) is needed to 

accommodate other learners with differentiated learning style preferences. 

  

 

 
Figure 1.7  Various conventional methods can provide meaningful learning for  

      learners with differentiated learning style preference but not lecture  
 method alone 
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This section highlights fundamental issues that have hindered e-learning 

systems from becoming an alternative revolutionary force it could be for education. 

Most current e-learning models, framework or guideline for hybrid method today 

include the criteria needed for a superior hybrid system such as a superior structure, 

superior delivery, superior content, superior service and superior outcome 

(MacDonald et al. 2008; Liaw et al. 2007; Teo & Kheng 2006; MacDonald et al. 

2005; MacDonald & Thompson 2005; Breithaupt & MacDonald 2003; Mac Donald et 

al. 2002; Rosenberg 2001; Mac Donald et al. 2001; MacDonald & Gabriel 1998).  

However, most of the hybrid systems are still limited to just being online repositories.  

This and the system’s lack of personalization to cater learners with diverse learning 

style preferences to achieve meaningful learning has become the research problem for 

this study. 

 

 

Figure 1.8  Hybrid as a solution for alternative method to achieve meaningful    
                   learning- Criteria, potential and problems with the current practice 
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With the advent of knowledge-economy, embracing the concept of knowledge 

management (KM) for lifelong learning (LLL) as the foundation of a learning society 

takes priority.  This is because people will have to continuously update their 

knowledge and skills to maintain a competitive edge in the global economy (Sharifah 

Hapsah 2003).  The Malaysian Qualification Framework (MQF) provides the structure 

for actualizing LLL because it facilitates learners in selecting a learning pathway that 

is most appropriate for them (Sharifah Hapsah 2003, 2004).  Thus, a response was 

made to create an academic culture capable of producing learners with qualities 

ranging from competencies in soft skills, intellectual qualities and affective attributes, 

in addition to  the typical technical and professional skills (Committee of Deputy Vice 

Chancellors and Rectors of Malaysian Higher Learning Institutes  2006).   

 

To successfully create the much desired academic culture, the Committee of 

Deputy Vice Chancellors and Rectors of Malaysian Higher Learning Institutes  (2006) 

had drawn up four strategies: (i) having competent and professional academicians, (ii) 

providing conducive facilities, (iii) implementing an updated, relevant curriculum 

with various delivery methods, and (iv) making initiatives to improve and monitor key 

performance indicators.  No framework or model have yet been provided to 

implement the third strategy although some work have been done to materialize the 

first through fourth strategies by the Centre for Academic Advancement, Universiti 

Kebangsaan  Malaysia (UKM) and other centre for professional development of 

various institutes of higher learning in Malaysia.  The second strategy has been 

continuously implemented, maintained and upgraded by the university, wherever and 

whenever needed.  As for the third strategy, all academicians involved will have to do 

their part as a means to achieve the shared vision of the university; that is to create an 

academic culture comparable to international standards at the same time, able to 

nurture a holistic development of the learner.   

  

 It is widely accepted that ICT infrastructure enables e-Training.  The 

technology may save university administrators costs and add a measure of 

convenience for learners, but educators may reason that if e-training programs do not 

produce workers who are capable of higher order thinking and reasoning to solve 

intricate and authentic problems in the workplace, then the programs are not worth 
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much (Govindasamy 2002; Jonassen, Peck and Wilson 1999).  In the strategic 

planning process to implement a new e-training program or enhance existing ones, the 

focus should therefore not be primarily on how technology can be used to achieve 

educational goals, but also on the human aspects of teaching and learning.   

 

 Various research have been conducted in relation to e-learning (U.S. 

Department of Education 2009;  Verkroost et al. 2008; Anderson and  Elloumi  2004; 

Rosenberg 2001; Salmon 2000; Scardamalia and Bereiter 1993), learning style 

(Rosmidah Hashim. 2008; Reid 1987; Rusnani A.Kadir & Rosseni 2006; Reid 1984; 

Dunn, Dunn and Price 1979; Dunn and Dunn 1993) and meaningful learning (Kundu 

& Bain  2006;  Hung et al. 2004; Jonassen et. al 1999).  Some of the current research 

relates e-training and meaningful learning, others relates meaningful learning and 

learning style preferences while a few others relates e-training and learning style 

preferences.  None relates the three variables simultaneously. All too often, though, 

researchers are faced with questions inter-relating these three variables.   How does 

learning style preference effects meaningful learning? Does blending conventional 

learning with technology facilitate one to achieve meaningful learning? This series of 

issues has both practical and theoretical importance.  Yet none of the conventional 

multivariate techniques such as multiple regression enable us to address all these 

questions with one comprehensive technique.  This research, examine the technique of 

structural equation modeling (SEM), an extension of several multivariate techniques, 

most predominantly factor analysis and multiple regression analysis.  This technique 

will enable the researcher to assess both measurement properties and test the key 

theoretical relationships in one technique.  

 

 For that reason, the study focused on developing a model for meaningful e-

training using the hybrid method to cater to learners with differentiated learning style 

preferences, especially those with kinesthetic, tactual and group preferences.  This is 

due to the fact that this group of learners has been receiving less focus in view of the 

fact that the design of most instructional media is inclined to cater to learners with 

visual, audio and individual preferences.  Many literatures supported the fact that 

many instructional media supported learning for learners with visual, audio and 

individual preferences and for those with different levels of ICT ability (Amelia 
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Abdullah 2009; Dunn and Dunn 1978; Farah Aliza 2006; Habsah Ismail 2000; 

Jonassen 2000; Jonassen, Peck and Wilson 1999; Maimunah Karim 2006; Norhayati 

Abd. Mukhti 1995; Norizan Abdul Razak 2003; Reid 1987; Reid 1984; Rosmidah 

Hashim 2008; Rosnaini Mahmud 2006; Vygotsky 1978). 

  

1.6 PURPOSE OF THE RESEARCH 
 

E-Training models provide valuable frameworks for understanding the integration of 

technology and pedagogy.  Additionally, it may help to identify key disparities 

between the current and desired situation (Engelbrect 2003) towards democratization 

of education.  This study attempted to add new knowledge to the current body of 

research by investigating the relationships among the variables within a multivariate 

model of a problem-oriented project-based hybrid e-training system and meaningful e-

training for learners with diverse learning style preferences.  Thus, the main purpose 

of this study was to develop a model for meaningful hybrid e-training.  In the process, 

the study also generated a new hybrid e-training curriculum in the form of a course 

handbook, a hybrid e-training blog, instruments for measuring the meaningfulness of a 

hybrid e-training program plus various forms of instructional media, such as a 

manuscript for a textbook on the use of computers in education, a CD-ROM series of 

how to integrate technology into teaching, and a modified model for instructional 

media design and development. 

 

1.7 OBJECTIVES OF THE RESEARCH 
 

The main purpose of this study was to develop a model for meaningful hybrid e-

training.  To achieve the purpose, the study aimed to validate the theoretical model on 

meaningful hybrid e-training for learners with differentiated learning styles.  The 

study sought to gather empirical evidence to show the adequacy of the meaningful 

hybrid e-training instrument in measuring what it was intended to measure.  

Additionally, the study utilized a measurement theory in resolving certain pertinent 

assessment and measurement issues.  Given the distinctly measurement-oriented 

nature of the questions asked, and the emphasis on “empirically quantifiable 

observations” (Husén 2004), this study is categorized within the positivist research 

tradition and the quantitative research paradigm.  Based on the purpose of the study, 
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seven major research objectives (RO) were formed to guide the study.  Specifically, 

the research objectives are as follows: 

 

RO1. To identify learning style preferences of the learners. 

 

RO2.  To empirically test the probability of a five-factor model for hybrid e-training 

           system (HiTs). 

 

RO3. To empirically test the probability of a five-factor model for meaningful  

e-training (MeT). 

 

RO4. To empirically test the probability of a six-factor model for learning style 

preferences (LSP). 

 

RO5. To identify if the hybrid e-training system (HiTs) influences meaningful  

            e-training (MeT). 

 

RO6. To identify if learning style preferences (LSP) influence learners’ perceived 

usefulness of the hybrid e-training system (HiTs). 

 

RO7.  To identify if a relationship exists among learning style preferences (LSP), 

hybrid e-training system (HiTs) and meaningful e-training (MeT). 

 

1.8 RESEARCH QUESTIONS 

 

Based on the aim and objectives of the study, seven research questions (RQ) were 

formulated to guide the study.  Specifically, the research questions are as follows: 

 

RQ1. What are the learning style preferences of the learners? 

 

RQ2. Is the measurement scale for hybrid e-Training system (HiTs) construct-valid?  
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RQ2.1: Can learners’ acceptance of hybrid e-training be explained by the 

following five factors: content, delivery, service, outcome and 

structure?  

RQ2.2: Does each indicator have a nonzero loading on the hypothesized 

(targeted) factor? 

RQ2.3: Does each indicator have a zero loading on the other (non-targeted) 

factors? 

RQ2.4: Are the error terms uncorrelated? 

 

RQ3. Is the measurement scale for meaningful e-Training (MeT) psychometrically 

            sound? 

RQ3.1: Can learners’ acceptance of meaningful e-training be explained by 

the following five factors: cooperation, activity, authenticity, 

construction and intentionality?  

RQ3.2: Does each indicator have a nonzero loading on the hypothesized 

(targeted) factor? 

RQ3.3: Does each indicator have a zero loading on the other (non-targeted) 

factors? 

RQ3.4: Are the error terms uncorrelated? 

 

RQ4. Are the psychometric properties for the measures of learning style preferences 

(LSP) reasonable? 

RQ4.1: Are learners’ learning style preferences influenced by six factors: 

visual, auditory, kinesthetic, tactual, individual and group? 

RQ4.2: Does each indicator have a nonzero loading on the hypothesized 

(targeted) factor? 

RQ4.3: Does each indicator have a zero loading on the other (non targeted) 

factors? 

RQ4.4: Are the error terms uncorrelated? 
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RQ5. Does the hybrid e-training system (HiTs) influence meaningful e-training  

            (MeT)?  

 

RQ6.    Do learning style preferences (LSP) influence learners’ perception of the 

hybrid e-training system (HiTs)? 

 

RQ7.   Does a relationship exist among learning style preferences (LSP), hybrid e-

training system (HiTs) and meaningful e-training (MeT)? 

 

1.9 RESEARCH HYPOTHESES 

 

E-Training, by virtue of its exceptional asynchronous nature as shown in the Demand 

driven learning model (DDLM) by Mac Donald et al. (2001) shows much promise for 

fostering significant improvements in accessibility and opportunity of education for 

all, mainly for learners with differentiated learning style preferences.  The extended 

model HiTs in this study extends the DDLM model.  The extended model integrates 

knowledge management component in accordance to the MQF (Sharifah Habsah 

2003).  This is to facilitate diverse learners achieve meaningful learning (Jonassen et 

al. 1999) using the knowledge management strategy as a tool for long life learning.  

The research framework in Figure 1.9 is based on various literature as mentioned 

before.  It proposed that hybrid e-training system (HiTs) and learning style preference 

(LSP)  are key contributors to meaningful e-training (MeT). 

 

In line with the research questions and research objectives, this study tested a 

number of hypotheses to answer RQ2 through RQ7 while RQ1 was answered using 

descriptive statistics.  Accordingly, the hypotheses for RQ2, RQ3 and RQ4 were 

tested using confirmatory factor analysis (CFA).  CFA is a technique to validate the 

hypothesized relationships between a construct and its indicators.  For RQ2, CFA is 

used to support, revise or refine construct validity by the confirmation of a 

hypothesized dimensional structure of content, delivery, service, outcome, structure 

and the overall HiTs.  As for RQ3, CFA is used to support construct validity by the 

confirmation of a hypothesized dimension structure of cooperation, activity, 

authenticity, construction, intentionality and the overall MeT.   Finally, for RQ4, CFA 
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is used to support construct validity by the confirmation of a hypothesized dimension 

structure of visual, auditory, kinesthetic, tactile, group, individual and overall of the 

LSP measure.  RQ5, RQ6 and RQ7 were formulated to test relationships among HiTs, 

MeT and LSP.  The following are the research hypotheses for RQ2 – RQ7: 

 

RQ2:  Is the measurement scale for hybrid e-Training system (HiTs) construct valid? 

H1: Acceptance of the hybrid e-training system is explained by five factors: 

content, delivery, service, outcome and structure. 

H2: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

H3: Each indicator has a zero loading on the other (non-targeted) factors. 

H4: The error terms are uncorrelated. 

 

RQ3:  Is the measurement scale for meaningful e-Training (MeT) psychometrically  

            sound? 

H5: Learners’ acceptance of the meaningful e–training is explained by the 

following five factors: cooperation, activity, authenticity, construction, 

and intentionality. 

H6: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

H7: Each indicator has a zero loading on the other (non-targeted) factors. 

H8: The error terms are uncorrelated. 

 

RQ4:  Are the psychometric properties for the measure of learning style preferences   

           (LSP) reasonable? 

H9: Learner’s acceptance of the learning style preference is explained by 

six factors: visual, auditory, kinesthetic, tactual, group and individual. 

H10: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

H11: Each indicator has a zero loading on the other (non-targeted) factors. 

H12: The error terms are uncorrelated. 
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RQ5. Does HiTs influence MeT? 

H13: HiTs influences the achievement of MeT. 

 

RQ6. Do learning style preferences (LSP) influence learners’ perception of the 

usefulness of the hybrid e-training system (HiTs)? 

H14: LSP influences the acceptance of HiTs.  

 

RQ7.  Does a relationship exist among learning style preferences (LSP), hybrid e-

training system (HiTs)  and meaningful e-training (MeT)? 

H15: LSP influences achievement of MeT. 

 

1.10 IMPORTANCE OF THE RESEARCH  

 

In order to appreciate the importance of this research in a global perspective, we will 

have to envision the university in a business context.  As discussed by Engelbrecht 

(2003), corporate and academic institutions have invested a great deal in e-training as 

it seems to offer possible solutions for three immediate business goals, namely (i) 

increasing or sustaining the quality of educational or training programs, and 

consequently (ii) the quality of employees or graduates (iii) improving access to 

training opportunities, and (iv) reducing the total cost of training.  Thus, the Internet 

has created an unprecedented opportunity for business competitors to enter the higher 

education market which has historically been dominated by universities (Watson 2000 

in Engelbrecht 2003).    

 

 However, as said earlier, if e-training programs do not produce workers who 

are capable of higher-order thinking and reasoning in solving intricate and authentic 

problems in the workplace, then the programs are not worth much (Govindasamy 

2002; Jonassen, Peck and Wilson 1999).  Inevitably, in any strategic planning process 

to implement a new e-training program or enhance existing ones, the focus should 

therefore not be placed primarily on how technology can be use to achieve educational 

goals, but also on human aspects of teaching and learning.  As such, since this study 

analyzed theories involving human aspects of teaching and learning such as the zone 

of proximal development proposed by Vygotsky (1978), learning style preferences by 
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Reid (1984), meaningful learning attributes by Jonassen, Peck and Wilson (1999) and 

the problem-oriented project pedagogy by Dirckinck-Holmfeld  (2002), it is sufficed 

to say that the study is practically important.  The findings would help determine 

whether or not the hybrid e-training system is suitable to cater for learners with 

differentiated learning style preferences to achieve meaningful learning. 

 

 The study is important because it provided empirical findings on meaningful 

hybrid e-training.  The empirical data will provide information on: (i) the 

demographic profile of the sample focusing on their learning style preferences; (ii) the 

descriptive profile of the investigated factors; (iii) the correlation analysis of the 

investigated factors; (iv) the most significant antecedent factors that influence the 

formation of the meaningful e-training factors; and (v) the effect of learning style 

factors on hybrid e-training to predict the achievement of meaningful e-training.  In 

addition, the findings verified a fully developed and validated model for meaningful 

hybrid e-training. 

 

 The two-phased model contributed theoretically to the body of knowledge 

from a multidisciplinary perspective.  The first phase of the model contributed to the 

field of computer and information technology training, education and human 

development.  For the field of computer and information technology training, the 

study provided explanation on the influence of content, delivery, service, outcome and 

structure factors in the formation of hybrid e-training acceptance factors.  As for the 

field of education, the study provided explanation on the influence of cooperation, 

activity, authenticity, construction and intentionality on the formation of meaningful 

e-training attributes.   For the human development field, the study investigated 

learning style factors such as preferences for visual, auditory, individual, kinesthetic, 

tactual and group learning, with respect to how the factors directly or indirectly 

influence achievement of meaningful e-training via the hybrid e-training environment 

or system. The second phase of the model provided explanation on the influence of e-

training factors on predicting students’ achievement of meaningful learning and the 

role of the hybrid e-training course to cater for learners with differentiated learning 

style preferences. 
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 The Malaysian public sector, through its higher learning institution, would 

benefit greatly from this research by being able to develop realistic and effective 

awareness and training programs for ICT professionals, which not only focus on the 

technical know-how but also on the human and cognitive perspectives integrated into 

a curriculum, such as in the computer training delivery handbook.  This study also 

provided a basis for further research in the field of computer training, education and 

human development by taking advantage of the current state-of-the-art Web 2.0 

technology particularly the blogging and social network applications such as the 

FaceBook and MySpace. 

 

1.11 SCOPE OF THE RESEARCH 
 

The scope of this research was confined to three latent or dependent variables and 

sixteen of their respective indicators as independent variables.  The factors are: 

 

(i) Latent variable 1: Hybrid e-Training system (HiTs) which is measured by five 

indicators, namely content, delivery, service, outcome and structure. 

(ii) Latent variable 2: Meaningful e-Training (MeT) which is measured by five 

indicators, namely cooperation, activity, authenticity, construction and 

intentionality. 

(iii) Latent variable 3: Learning Style Preferences (LSP) which is measured by six 

indicators, namely visual, auditory, individual, kinesthetic, tactile and 

group learning preference. 

 

1.12 THE RESEARCH FRAMEWORK 

 

This section describes the proposed research framework based on the scope of the 

research.  The proposed framework took into consideration the research objectives and 

questions that were derived from the problem statement.  The study was designed in 

response to the third strategy drawn by the Committee of Deputy Vice Chancellors 

and Rectors of Malaysian Higher Learning Institutes (2006) to  create an academic 

culture by developing and maintaining updated, relevant curricula with various 

delivery methods.   
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Additionally, in support of the intention to produce graduates and trainees who 

are capable of higher-order thinking and reasoning in solving intricate and authentic 

problems in the workplace (Govindasamy 2002; Jonassen, Peck and Wilson 1999), the 

strategic planning process to implement HiTs focused not only on how technology can 

be used to achieve educational goals, but also on human aspects of teaching and 

learning.  As such, the research did not stop at developing instructional media and 

eventually a model for hybrid e-training. The study tested the overall system in 

relevance to learner needs in terms of its suitability with various learning style 

preferences and ability to achieve meaningful learning prior to the model 

development. 

 

With the intention to provide meaningful e-training for all in support of 

democratization of education for learners with differentiated preferences of learning 

style (Reid 1984, 1987), the study took advantage of the Web 2.0 technology using 

computer-mediated  communication (Jonassen  2000)  as  a  tool to deliver a hybrid  e-

training course in accordance with the conceptual framework of hybrid e-training.  

The framework was derived from earlier qualitative finding that was mapped against 

various other models, particularly the Demand-Driven Learning Model (MacDonald 

and Thompson 2005; MacDonald et al. 2001; MacDonald et al. 2002).  With the zone 

of proximal development theory by Vygotsky (1978) and adult education principles 

and strategies as the foundation of the research design and development strategy, the 

study adopted problem-oriented project-based (Dirckinck-Holmfeld 2002) hybrid e-

training pedagogy to achieve meaningful e-training experience based on the 

meaningful learning attributes defined by Jonassen, Peck and Wilson (1999).   The 

instructor in an e-training program is referred to as the facilitator or moderator, rather 

than lecturer or instructor.  Salmon (2000) refers to an e-moderator as “the champion 

who makes the learning come alive” by enabling “meaning making” rather than 

content transmission. 

 

 As illustrated in Figure 1.9, there are three unobserved variables also known as 

latent variables or dependent variables.   All three latent variables – Hybrid e-Training 

System (HiTs), Meaningful e-Training (MeT) and Learning Style Preferences (LSP) 

are indicated by pink ovals or circles.   The first latent variable, HiTs, is assumed to 
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cause variation and covariation between the five observed variables or indicators 

represented by green boxes on its left, indicated by arrows from the latent HiTs 

variable.  The five indicators or observed variables are content, delivery, service, 

structure and outcome (MacDonald et al. 2001, 2002).     

 

The second latent variable is MeT.  As a latent or unobserved variable, MeT is 

also assumed to cause variation and covariation between the five observed variables or 

indicators represented by another five green boxes on the right side, indicated by 

arrows coming from the latent MeT variable.  The  observed variables for MeT are 

cooperation, activity, authenticity, construction and intentionality (Jonassen, Peck and 

Wilson 1999).     

 

The third and last latent or unobserved variable in the research framework is 

LSP or the learning style preferences.  Another six variables in green boxes are 

indicated by arrows from the latent variable LSP.  In the same way as  the other two 

latent variables, LSP is assumed to cause variation and covariation between the six 

observed variables or indicators - visual, auditory, individual, kinesthetic, tactual and 

group preferences (Dunn and Dunn 1978; Mac Donald et al. 2001, 2002; Reid 1984, 

1987).     

 

The three latent variables later made up the hypothesized confirmatory factor 

model.  Accordingly, in reference to the research framework, the purpose here was 

twofold.  First, it aimed to obtain estimates of the parameters of the three confirmatory 

models, i.e. the factor loadings, the variance and covariance of the factors, and the 

residual error variances of the observed variables.  The second purpose was to assess 

the fit of the model, i.e. to assess whether the model itself provided a good fit to the 

data.  These issues are dealt with later in Chapters Four and Five. 

 

 In correspondence, referring to the two purposes mentioned in the previous 

paragraph, the research therefore comprised a two-phase analysis.  The first phase 

involved the analysis of the latent variables which acted as exogenous variables that 

influenced the formation of endogenous variables.  The endogenous variables were 

respective indicators or observed variables for each of the latent variables.  In the 
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context of this research, the proposed research framework comprised the following 

aspects: (i) the formation of HiTs, MeT and LSP, (ii) the prediction of LSP on HiTs, 

HiTs on MeT, LSP on MeT and (iii) the overall relationship among HiTs, MeT and 

LSP. 

 

The first-phase analysis attempted to investigate the confirmation of factors 

which were assumed to influence the formation of HiTs.  The factors were content, 

delivery, service, outcome and structure.  Secondly, the study attempted to investigate 

the confirmation of factors which were assumed to influence the formation of MeT.  

These factors were cooperation, activity, authenticity, construction and intentionality.  

The last investigation in the first-phase analysis attempted to investigate the 

confirmation of factors which were assumed to influence the formation of LSP.  The 

factors involved in this investigation are visual, auditory, individual, kinesthetic, 

tactile and group preferences.  The second-phase of the analysis attempted to 

investigate the influence of HiTs on MeT, LSP on HiTs and the relationship between 

LSP and MeT.  To conclude, the proposed research framework, as illustrated in Figure 

1.9, describes the narrative part of the research novelty, the research objectives and the 

scope of the research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.9  The Research Framework 
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1.13 LIMITATIONS OF THE RESEARCH 

 

Due to time and financial constraints, other factors such as learner diversity in terms 

of personality and intelligences, motivation, level of computer literacy, social 

economic status or self-directed learning readiness (Abu Daud Silong et al. 2002;  

Dick and Carey 1990;  Farah Aliza 2006; Gardner 2000; Habsah Ismail 2000;  

Heinich, Molenda and Smaldino 2002; Jonassen 2000;  Jonassen et al. 1994;  

Jonassen, Peck and Wilson 1999;  Maimunah Karim 2006; Norhayati Abd Mukti 1995 

Norizan Abdul Razak 2003;  Reid 1984;  Reid 1987;  Rosmidah Hashim 2008; 

Rosnaini Mahmud 2005;  Vygotsky 1978) were not included.  Advance analysis in 

regards to dimensionality in Rasch and invariance analysis in structural equation 

modeling were not included. However, this research could be used as a platform to 

explore other factors in future studies.   

 

1.14 DEFINITIONS OF CONCEPTS 

 

There are several concepts in this study that need to be defined generally and 

operationally.  The definitions are given in the following subsections. 

 
1.14.1 Hybrid e-Training 
 

According to Marc Rosenberg (Ellis 2005), e-learning has been defined variously over 

the years where the general tendency among authors is to equate e-learning to putting 

courses online.  In essence, e-learning is training delivered electronically.  He added 

(Ellis 2005 : 1 )   

 

… I think it’s more important to understand the concept of e-learning. That 

means that the definition of e-learning really needs to go back to how training 

professionals define their role. If professionals define their role narrowly, as in 

"we do training," then that definition is fine.  If professionals expand their role 

to believe that their role is to improve performance, impact the business, and 

support knowledge workers, then the technology around learning and 

information becomes much broader than delivering training electronically. 

There’s knowledge management, collaboration, communities of practice, and 
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performance support. All of those things look nothing like training, and they’re 

not developed like training. So, if we have a broader definition of our role, then 

we need to find a broader definition of e-learning, which is using Internet 

technologies to deliver a broad array of solutions that impact learning and 

performance. To do that, we need to think like architects. For 

example, carpentry doesn’t give you a house, plumbing doesn’t give you a 

house, and electricity doesn’t give you a house. You need to combine and use 

all of these disparate resources in some kind of cohesive way to build a 

house… 

 
Rosenberg (Ellis 2005) added that for some, e-learning is considered a blended 

or hybrid learning; however, since there is a narrow definition of e-learning, there is 

also a narrow definition of blended or hybrid learning. For most people, blended 

learning equals blending instructor-led courses with online courses. A broad definition 

of instructor’s role leads to a broad definition of e-learning, which leads to a broader 

definition of blended learning that includes knowledge management, online resources, 

Google, and so on.  Hybrid e-training is a combination of terms derived by the 

researcher from various practices in e-learning better known as blended learning. 

Singh and Reed (2001) and Margaryan and Bianco (2002) defined blended learning as 

the total learning arrangement where dimensions can be derived, all of which 

emphasize combinations between technologies, media and modes for the delivery of 

multiple learning methods and approaches.  Verkroost et al. (2008) define blended 

learning as a total mix of pedagogical methods, using a combination of different 

learning strategies, both with and without the use of technology. 

 

These definitions given by Rosenberg in (Ellis 2005), Margaryan and Bianco 

(2002), Singh and Reed (2001), and Verkroost et al. (2008) were combined and 

adapted, then used as a starting point in this study.  Operationally, the researcher 

defines hybrid e-training for this study as visually described in Figure 1.10.  In other 

words, hybrid e-training or HiTs in this study is defined as a mix of various 

instructional delivery media (face-to-face, computer-mediated communication and 

self-learning media) using a combination of different educational technologies (new 
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and old such as printed materials, CD-ROM-based e-books and the Web 2.0 

technology).   

 

All instructional media and technology used were planned based on the 

theories of andragogy and social learning, and guided by the outcome-based education 

principles provided by the Malaysian Qualification Framework (Syarifah Habsah 

2003, 2004).  The main component of the HiT system are the learners, facilitators and 

the knowledge management system, set up to achieve meaningful learning via various 

activities using various skills, such as the information communications technology 

(ICT) skill, the information-seeking skill and creative & critical thinking skills.  

Although not all of these components were tested in the study, all were used in 

designing the system.  The terms e-training and e-learning are used interchangeably 

in this thesis. 

 

 

 

 

 

Figure 1.10  Hybrid e-training operational definition constructed for the study 

LEGEND 
KMS   Knowledge Management System 
CMC     Computer‐Mediated Communication 

F2F    Face‐to‐Face 



 
 

   

28

1.14.1.1 Contents 
 

According to Beerli et al. (2003), good contents or quality information assets consist 

of three parameters: comprehension, contextualization and valuation where 

information in such setting must be useful, usable, dependable, sound, well defined, 

unambiguous, reputable, timely, concise and contextualized.   MacDonald et al. 

(2001) on the other hand, define high quality content as being comprehensive, 

authentic or industry-driven and well-researched.  In this study, high quality content 

was ensured by covering the topics in appropriate depth and breadth as needed by 

users based on the task analysis done earlier to ensure that the course content meets 

learner requirements.  All content information was thoroughly researched and 

authentic in the sense that it was applicable and reflective of the issues and problems 

that arise in real life situations.  To meet this objective, the problem-oriented project-

based hybrid e-training strategy was used in conducting the course.  In addition, 

content experts were engaged as expert reviewers for the course content. 

 

1.14.1.2 Delivery 

 

Harris (2000) asserts that e-learning has eight modes of delivery which are email, 

listserv, bulletin board, static web, interactive web pages, chat, video conference or a 

combination of any two or more of the tools.  According to Polyson (1996), limiting 

the delivery of material to only one format can restrict what and how learners come to 

understand issues.  Therefore, a variety of media and communication tools for the 

delivery of content should be used to accommodate various learning styles.   

 

  MacDonald (2001), in developing the Demand-Driven Learning Model 

(DDLM), maintains that quality delivery of content considers usability, interactivity 

and tools.  Usability here means that web pages are kept up-to-date with no broken 

links.   In addition, Mac Donald (2001) writes that interactivity is a critical aspect of 

delivery and involves interaction between a learner and other learners, the facilitators 

or professors and content.  Therefore, appropriate tools are needed.  Tools for content 

interaction include video and audio clips, lectures through video conferencing, text 

documents, and journal presentations.  Tools associated with social impact, on the 
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other hand, include video conferencing, discussion groups, chat rooms and e-mail.  

The delivery tools for this study included (i) the conventional face-to-face delivery 

tools, such as Power Point slides,  (ii) self-learning materials in the form of printed 

modules, CD-ROM or web-based materials, and (iii) other computer-mediated 

communication tools, such as blogs, web pages, FaceBook, Skype, instant messaging 

tools and other social learning tools using the Web 2.0 technology. 

 

1.14.1.3 Service 
 

The Demand-Driven Learning Model (DDLM) defines high quality service as service 

that provides the resources needed for learning as well as for any administrative and 

technical support needed.  Such service is supported by skilled and empathic staffs 

that are accessible and responsive (MacDonald et al.  2001).  Resources in DDLM 

help learners determine what their learning needs are and how those needs can best be 

met.  

 

MacDonald (2001) states that the resources in DDLM encourage learners to be 

reflective and aware of their own thinking and learning processes; such reflection, 

combined with how learners come to view and incorporate new information into the 

context of their lives, promotes development.  Resources in DDLM are chosen to 

encourage social negotiation, which allows insights and the elaboration of concepts 

and ideas to occur. The Administrative and Technical Support staff, including the 

facilitators of DDLM should demonstrate effective collaboration, respect for roles, 

and effective communication; they also share their expertise as well as values (Meyen 

et al. 1999).   

 

The Service component in DDLM includes accessibility to staff, facilitators, 

technical support persons and services, such as libraries, bookstores and an extensive 

range of other learning resources as provided via the web links in the course blog.  All 

requests for service and help are met with a minimum amount of waiting.  This can be 

achieved by providing prompt feedback on assignments, fast responses to e-mails, and 

timely assistance. 
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In this study, service was mainly provided by the facilitator although teaching 

assistants, technical and administrative staffs were readily available.  As such, most of 

the time only the facilitators would be helping the learners determine what their 

learning needs were and how those needs could best be met.  Similar to the services 

provided in DDLM, facilitators in this study encouraged learners to be reflective and 

aware of their own thinking and learning processes using reflection activities.  These 

activities combined with how learners come to view and incorporate new information 

into the context of their lives helped to promote development of their critical thinking.  

The resources in this study also encouraged social negotiation, hence elaboration of 

concepts.  In this manner ideas were generated easily.  

 

1.14.1.4 Outcome 
 

In DDLM (MacDonald 2001), outcome means (i) lower cost for the learner and 

employer, (ii) personal advantages for learner and (iii) learning outcomes achieved.  

Although the hybrid e-training focused on conventional training and education 

enhanced with technology instead of the full-time distance web-based distance 

learning as emphasized in the DDLM, the researcher still exercised the same outcome 

criteria.  The slight difference is, in this study the researcher focused  more on the 

third criterion that is to achieve the learning outcomes.   

 

 However, the first two criteria of the outcome component were not eliminated, 

the reason being, unlike in the conventional setting or short courses, learners do not 

have to meet face-to-face, except a few sessions.  The time taken to travel and money 

spent are minimized.  As such, for those who still need to keep a job while attending 

training, they do not have to experience the stress associated with financial risk, 

leaving a job, moving away from home and family, or moving their family to the 

training place.   

  

 Most importantly, this study focused on the learning outcomes that meet the 

demand of employers or future employers by providing a program whereby learners 

acquire problem solving skills within an authentic context.  This is to enable learners 

to learn the skills for their future survival in the corporate world by engaging in the 
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problem-oriented project-based environment offered by the course.  It was hoped that 

through the course experience, learners would acquire new and relevant skills that 

may be applied directly to their real life or work situation.  This in the long run would 

add value to their employer and family life. 

 

1.14.1.5 Structure 

 

According to MacDonald (2001: 23 ), structure can be understood as: 

 

… the required foundation that makes it possible to provide high quality 

content, delivery and service.  The superior structure is achieved by 

anticipating the needs of the learners and considering what motivates 

learners. This will require a collaborative and healthy learning environment 

which has convenient access and where curriculum is designed according to 

program goals. Pedagogical strategies are implemented that are appropriate 

for online learning. The quality of WBL is monitored via a system of regular 

evaluation of learners… 

 
 
In this study, good structure was maintained in much the same way as the web based 

learning or WBL in DDLM that is by: 

 

(i) Anticipating learner needs and tailoring the needs for specific content, media, 

and applications of technology integrated into HiTs. HiTs also address 

individual learning styles and preferences, background experience, and 

knowledge, while providing appropriate assessment and feedback. An 

appreciation of these needs guides the development and delivery of learning 

activities that meet the course learning objectives at the same time meeting the 

learners’ objectives. 

 

(ii) Considering what motivates learners by structuring to present relevant content 

that arouses learners perceptually. This involves creating aesthetically pleasing 

presentations and using technology that contains the relevance and value of 



 
 

   

32

what is being learned.  Additionally, project assignments are planned to 

scaffold and make learners feel confident about being able to complete a 

learning task and to be challenged to find solutions.  This involves presenting 

alternative and contradictory perspectives to inspire comprehension, 

application, analysis, synthesis, and evaluation of knowledge (Duchastel  

1997). 

 
(iii) Establishing a collaborative environment that emphasizes the role of 

collaborative and constructive learning in which knowledge is gained through 

social negotiation. The learning environment supports and encourages 

collaboration among learners and between learners and learning facilitators.   

The principles of netiquette are explained, understood, and enforced with all 

users of the learning environment. 

 

1.14.2 Meaningful e-Training 
 

Meaningful learning requires substantial cognitive activity, which is ‘the single 

important determinant’ of what learners learn (Shuell 1992). Meaningful learning 

occurs when learners actively interpret their experience using internal, cognitive 

operations (Jonassen, Peck and Wilson 1999), and it requires that teachers or 

instructors change their role from sage on the stage to guide on the side.  Since 

students learn from thinking about what they are doing, the teacher’s role becomes 

one of stimulating and supporting activities that engage learners in thinking.  

 

Teachers must also be comfortable that this thinking may transcend their own 

insights. Meaningful learning requires knowledge to be constructed by the learner, not 

transmitted from the teacher to the student.  In this study, meaningful learning is the 

ultimate objective of implementing the hybrid e-training course to learners with 

differentiated learning style preferences.    

 

1.14.2.1 Cooperation  
 

According to Gokhale (1995), the concept of collaborative learning (sometimes 

referred to as cooperative learning) where the grouping and pairing of students for the 
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purpose of achieving an academic goal, has been widely researched and advocated 

throughout the professional literature. The term ‘collaborative learning’ refers to an 

instruction method in which students at various performance levels work together in 

small groups toward a common goal.  The students are responsible for one another’s 

learning as well as their own.  Thus, the success of one student helps other students to 

be successful.  In collaborative learning, students work together in small groups to 

complete projects by questioning each other, discussing and sharing information.  

 

Johnson and Johnson (1986) argue that collaborative or cooperative learning 

enhances both social and cognitive skills. There is strong evidence that cooperative 

teams achieve higher levels of thought and retain information longer than students 

who work quietly as individuals. The shared learning gives students an opportunity to 

engage in discussion, take responsibility for their own learning, and thus become 

critical thinkers (Totten, Sills, Digby and Russ 1991). In collaborative learning 

classrooms where students are engaged in a thinking curriculum, each student is a 

member of the learning community, and no student is deprived of the opportunity of 

making contributions and appreciating the contributions of others.   

 

 Jonassen, Peck and Wilson (1999) define cooperative as collaborative and 

conversational. They explain that we live, work and learn in communities, naturally 

seeking ideas and assistance from each other, and negotiating about problems and how 

to solve them. It is in this context that we learn there are numerous ways to view the 

world and a variety of solutions to most problems. Meaningful learning, therefore, 

requires conversations and group experiences which we refer here in this study as 

cooperative learning.  Cooperative activities in this study is implemented via group or 

individual projects where learners who chose to work individually or in small group to 

accomplish task associated to their course project uses computer-mediated technology 

mainly the Web 2.0 such as the blog, instant messaging and mobile communications.    

 

1.14.2.2 Authenticity 

 

According to Jonassen, Peck and Wilson (1999), authentic as in complex and 

contextual reflect thoughts and ideas that rely on the contexts in which they occur in 
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order to have meaning.  In other words, authentic learning is when activities 

associated to learning are presented from real life situation.  Presenting facts that are 

stripped from their contextual clues divorces knowledge from reality. Learning is 

meaningful, better understood and more likely to transfer to new situations when it 

occurs by engaging with learners real-life, complex problems. 

 

In this study, students were given guidelines and five small tasks to guide them 

in the right path towards completing their project.  The themes were given and the 

learners selected their own topics to create projects that were authentic in nature.  This 

means that the topic selected represented real life problems or issues that students 

were trying to solve in other subjects or at their work place.  The problem-oriented 

project-based hybrid e-training (POPeye) strategy was used in the training 

implementation to ensure that the skills and knowledge provided in the course were 

authentic. 

 

1.14.2.3 Active 
 

In contrast to rote learners, who merely memorize facts from a static knowledge base, 

meaningful learners actively construct their own learning and build flexible 

frameworks, which can be applied to diverse problems (Hannafin and Land 1997).  

The behavioral and cognitive activities are complementary (Brown et al. 1989). The 

act of writing their ideas down externalizes ‘thinking’ and exposes it to self-scrutiny 

and the scrutiny of others (Jonassen 2000; Salmon 1998).  

 

Meaningful learning requires that each learner actively construct his or her 

own knowledge.  According to Bransford et al. (2002), this new knowledge is 

constructed on the basis of prior knowledge, beliefs and preconceptions where new 

elements of learning are tied together like blocks and laid upon the foundations of 

prior knowledge in order to build effective overarching conceptual frameworks for 

their domains.  Online discussions can help learners assimilate new knowledge into 

their schemas by directly or indirectly inviting a learner to recall prior knowledge 

including preconceptions, relate it to the topic under discussion and to other ideas 

(Shuell 1992). 
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 According to Jonassen, Peck and Wilson (1999), active or manipulative 

learning means that we interact with the environment to manipulate the objects within 

it and observe the effects of our manipulations.  In this study, the hybrid e-training 

environment exposed the learners to the creative construction of knowledge and 

writing using the blogging platform.  Online asynchronous discussions require the 

participant to engage in a behavioral activity such as writing, and a cognitive activity 

such as mobilizing tacit knowledge into a coherent argument, narrative or 

conversation. 

 

1.14.2.4 Construction of Knowledge 
 

According to Hung, Keppell and  Jong (2004), the process of knowledge construction 

brings about meaningful learning when students articulate and reflect on new 

experiences and relate them to prior knowledge.  It is through this construction 

process that learners create simple mental models to explain and understand the world.  

According to Jonassen, Peck and Wilson (1999), learners must reflect on their 

activities and observations, and interpret them in order to have a meaningful learning 

experience because although activities are essential, participating in the activities per 

se is  insufficient for meaningful learning.  Corollary to these arguments, the learners 

in this study were required to post their weekly brief reflections on the task being 

worked on in order to accomplish the overall project.  Such a process was hope and 

expected to result in not only reflective constructive learning, but also in other forms 

of meaningful learning such as a new knowledge construction and collaborative 

learning. 

 

1.14.2.5 Intentionality 

 

Bereiter and Scardamalia (2004: 3 ) define intentionality or intentional learning as 

referring to: 

 

“… cognitive processes that have learning as a goal rather than an incidental 

outcome.  All experiences, we assume, can have learning as an incidental 

outcome, but only some cognitive activity is carried out according to 
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procedures that contain learning goals. Whether intentional learning occurs is 

likely to depend on both situational and intrinsic factors - on what the situation 

affords in goal-attainment opportunities and on what the student's mental 

resources are for attaining those goals. Thus, focusing on intentional learning 

provides a natural way of coordinating the two relevant research traditions-the 

tradition dealing with learning situations and the tradition dealing with 

learning skills…” 

 

According to Jonassen, Peck and Wilson (1999), human behaviors are naturally goal-

directed. When students actively try to achieve a learning goal that they have 

articulated, they think and learn more. For course participants to experience 

meaningful learning, they must be able to articulate their own learning goals in line 

with the course learning outcomes and monitor their own progress.  The component of 

intention in this course was planned accordingly and published as the course 

handbook for the e-training implemented in this study. 

 

1.14.3 Learning Style Preferences 

 

There are many different learning styles and many different definitions of learning 

styles.  Ehrman and Oxford (1990) report that the concept of learning styles arose out 

of Gestalt psychology, Ego psychology, and the theories of Carl Jung where 

researchers have found that students’ preferred ways of absorbing and processing 

information are divisible into the following categories: cognitive, affective, 

environmental, sociological, and sensory. The cognitive learning styles include field 

dependence and field independence, tolerance and intolerance of ambiguity, analytical 

versus global, and reflective versus impulsive.  They also include Kolb’s categories of 

convergers, divergers, assimilators, and accommodators (Kolb 1984; Rosnani and 

Rosseni 2008) to explain the diversity of learners’ cognitive processes.   

 

Affective learning styles comprise the Jungian and Myers-Briggs personality 

types which include introvert, extrovert, sensing, intuitive, thinking, feeling, judging, 

perceiving, and also brain hemisphericity (Myers 1980). Environmental learning 

styles include sensitivity to light, sound, temperature, food intake, time, and other 
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environmental stimuli (Reid 1978, 1984).  Sociological learning styles include student 

preferences for working in groups or alone, and their feelings about authority.  

 

Gardner’s theory of multiple intelligences has added a new dimension to the 

existing body of research on learning, which suggests that there are many ways to 

learn and many different preferences for doing so (Gardner 2000).  In this study, the 

learning styles of adult learners who attended the computer-in-education course 

delivered via e-training was assessed using Reid’s (1984) perceptual learning style 

preferences inventory. Reid (1984) define learning styles as learners’ preferred way to 

learn and divides the learning styles into six categories – visual, auditory, kinesthetic, 

tactile, individual and group learning style.   Usually a very successful learner can 

learn in several different ways. 

 

1.14.3.1 Visual Learning Style 

 

Learners with a preference for the visual learning style learn best through visual 

stimuli like pictures, charts, and graphs (Dunn, Dunn and Price 1979).  Reid (1984) 

has a similar definition of visual learners.  She believes visual learners learn well 

from seeing words in books, on the chalkboard, and in workbooks. She also said that 

visual learners remember and understand information and instructions better if they 

read them.  They do not need as much oral explanation as an auditory learner, and 

they can often learn alone, with a book.  They should take notes of lectures and oral 

directions if they want to remember the information.  This study assumes the same 

definition made by the two scholars. 

 

1.14.3.2 Auditory 

 

Learners with an auditory learning style learn best by listening to stories, lectures or 

audiotapes (Dunn, Dunn and Price 1979).    Reid (1984) defines auditory learners as 

learners who learn from hearing words spoken and from oral explanations.  They may 

remember information by reading aloud or moving their lips as they read, especially 

when they are learning new material.  Auditory learners benefit from hearing audio 

tapes, lectures, and class discussions.  They may also benefit from making tapes to 
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listen to, by teaching other students, and by conversing with their teacher.  Both 

definition from Dunn, Dunn and Price (1979) and Reid (1984) were used in this study.     

 

1.14.3.3           Kinesthetic 

 

According to Dunn, Dunn and Price (1979), learners with kinesthetic learning styles 

learn best when they are presented with practical information, and when they are 

allowed to be physically mobile.  Some of the learners may find that taking notes 

facilitates their learning.  Reid (1984) has a similar definition for kinesthetic learners; 

according to her, kinesthetic learners learn best by experience, by being involved 

 physically in classroom experience and remember information well when they 

actively participate in activities, field trips, and role-playing in the classroom.  This 

study adopted definitions by Reid (1984) and Dunn, Dunn and Price (1979).  In this 

study most mobile activities done during and outside the formal class had focused on 

the computer-mediated communication activities.   Communication took place in 

various forms such as: (i) between an individual learner with information (1-to-

information), (ii) between an individual learner with another learner (1-to-1), or (iii) 

among many other learners and facilitators of the course (many-to-many). 

  

1.14.3.4 Tactile 

 

According to Dunn, Dunn and Price (1979), people with tactile learning styles learn 

best through hands-on learning.  Reid (1984) similarly says that tactile  learners learn 

best when they have the opportunity to do "hands-on" experiences with materials. 

That is, working on experiments in a laboratory, handling and building models, and 

touching and working with materials provide them with the most successful learning 

situation. Writing notes or instructions can help them remember information, and 

physical involvement in class-related activities may help them understand new 

information.  In this study, since the course was about learning instructional 

technology and technology for thinking, role-playing activities were very limited.  

However, there were numerous activities involving the use of hands and fingers 

through keyboarding for CMC. 
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1.14.3.5 Group Learning Style 

 

According to Dunn, Dunn and Price (1979), sociological learning styles include 

student preferences for working in groups, and their feelings about authority.  Reid 

(1984) defines those with the group learning style preference as learners who learn 

more easily when they study with at least one other student, and they will be more 

successful in completing a task when they work with others. They value group 

interaction and class work with other students, and they remember information better 

when they work with two or three classmates. The stimulation they receive from 

group work helps them to learn and understand new information.  However, it is 

always difficult to start organizing group interaction or establish, perform and 

maintain basic cognitive mechanisms like turn taking and building positive 

interrelationships to establish group identity.  As such, in this study the problem was 

overcome with the use of typed, text-based computer-mediated communication which 

embedded multimedia features for presentations and communication.  

 

1.14.3.6 Individual Learning Style 

 

According to Dunn, Dunn and Price (1979), another aspect of sociological learning 

styles in addition to group learning is student preferences for working alone.   

Learners who prefer an individual learning style, according to Reid (1984), learn best 

when they work alone. They think well when they study alone, and they remember 

information they learn by themselves. They understand new material best when they 

learn it alone, and they make better progress in learning when they work by 

themselves.   

 

In this study, students were given a choice to complete their project as an 

individual or in a group after they were given information of how project grades 

would be measured using the project assignment rubrics.  Some learners with an 

individual learning style would negotiate to submit projects as a group project, but 

would do their part of the project tasks alone.  Some might have chosen to complete 

the entire task as an individual project, and would then email and collaborate online 

with the rest of the group members instead of doing the whole project entirely alone. 
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1.15 CONCLUSION 

 

Reading, writing, training and learning activities implemented in the hybrid e-training 

system are various forms of learning amalgamated into a cohesive knowledge system.  

The Quran stresses the importance of acquiring knowledge in the very first verse 

revealed to the Prophet Muhammad saw which instructed him to ‘read’.  The Quran 

says:  

 
“Read! In the name of your Lord Who created, Created man from a single clot 

of blood. Read! Your Lord is Most Gracious, Who teaches by the pen, taught 

man what he knew not”. (The Holy Quran 96:1-5) 

 

The implication of this verse is on the importance of seeking knowledge, 

where several emphases are placed on the acts of “reading”, ”teaching” and “writing” 

through the use of the word “pen”.   In this study, the “pen” was replaced by the 

“keyboard” or “marker”.  The blogging platform used in the hybrid e-training course 

facilitates a free flow of ideas from learners and facilitators.   Al Ghazali (1963) in his 

Book of Knowledge has the following to say about learning and training or teaching: 

 

 “... Teach what you know to him who does not know and learn from him who 

knows what you do not know.  If you would do this you would learn what you 

have not and would retain what you have already known...” 

 

In conclusion, it is crucial in education when we read, we teach the knowledge 

we have acquired and write to reflect upon what we have learned.  As such, this study 

provided opportunities for learners, trainers, trainees and facilitators via the hybrid e-

training system to implement these principles of teaching or training for education – 

read, learn, teach and write.  The importance of the pen as a symbol of writing is so 

great in the sight of Allah SWT that in one statement in the Quran He says, “Nun (N), 

by the pen and what they write” (The Holy Quran 68:1).  Therefore, this study 

proposed a research framework which offers a platform for (i) knowledge creation and 

acquisition, (ii) knowledge storage and retrieval, and (iii) knowledge transfer and 
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utilization using the hybrid e-training system to encourage learners to read, learn, 

teach and write.    

 

The research framework explored the effect of the hybrid e-training system on 

learners’ ability to achieve meaningful learning, and investigated if the system was 

able to cater to the needs of learners with differentiated learning style preferences.  

The findings would result in the success factors being integrated into a meaningful 

hybrid e-training model.  This is extremely crucial because to-date very few 

researchers have developed such a model to explain meaningful learning via hybrid e-

training for differentiated learners in Asian countries, particularly in Malaysia. 
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CHAPTER II 

 

LITERATURE REVIEW 

 

2.1    INTRODUCTION 

 

Research pertaining to e-training as mentioned in Chapter I, is not worth much if it 

cannot produce learners who will eventually be trainers capable of higher-order 

thinking and reasoning in solving intricate and authentic problems.  In the strategic 

planning process to implement a new hybrid e-training program, the focus should 

therefore not be primarily placed on how technology can be use to achieve educational 

goals, but also on human aspects of teaching and learning.  Therefore, when designing 

a new e-training system, it is important to assess the meaningfulness of the system and 

its suitability with learners with differentiated learning styles and needs. 

 

 This chapter consists of six parts.  The first part reviews previous literature 

pertaining to the application of learning theories and strategies in the design and 

implementation of the hybrid e-training systems.  The second part of the review 

relates the proposed concepts with the literature on the use of hybrid or blended e-

training in ensuring achievement of meaningful learning in e-training.  The third part 

reviews the previous empirical studies and measurement issues pertaining to the 

variables involved in the study.  The fourth part discusses previous models that 

attempted to explain how the model in this study was originated.  The fifth part 

presented the literature on how to develop meaningful e-training model based on the 

findings of the literature review.  The final part consists of the formulation of the 

study’s hypotheses based on the proposed relationships derived from the literature 

findings.  
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2.2 APPLICATIONS OF THE LEARNING THEORIES   

 

The Merriam-Webster Online Dictionary (2009) defines “theory” as (i) the analysis of 

a set of facts in their relation to one another, (ii) abstract thought, (iii) the general or 

abstract principles of a body of fact, a science, or an art, (iv) a belief, policy, or 

procedure proposed or followed as the basis of action, (v) a plausible or scientifically 

acceptable general principle or body of principles offered to explain phenomena or 

(vi) a hypothesis assumed for the sake of argument or investigation.  In this study, 

“theory” is defined as a hypothesis that describes, speculates, or defines a relationship 

between a set of facts or phenomena.  Definitions are made using a body of principles, 

policies, beliefs, or assumptions already established in the field by other scholars 

(Amir Awang 1986; Brown 1989; Dewan Bahasa Pustaka 2004; Scott et al. 1987; 

Spiro and Jeng 1990; Spiro et al. 1992; Sahakian 1986). 

  

2.2.1 Andragogy: Integrating Adult Learning Theory Into The Design And 
Implementation Of Hybrid E-Training 

 

The general principles of adult learning theory are as follows: (i) adults are motivated 

to learn as they experience needs and interests that learning will satisfy, (ii) adults’ 

orientation to learning is life-centered, (iii) experience is the richest resource for adult 

learning, (iv) adults have a deep need to be self-directing and (v) individual 

differences among people increase with age (Knowles, Holton, and Swanson 1998, 

2005).  These principles or assumptions about how adults learn are known as 

andragogy. Knowles’ theory of andragogy allows teachers, trainers, facilitators to 

structure lessons which are part of a relevant learning environment for adult learners. 

Knowles, Holton and Swanson (2005) discuss six assumptions of andragogy.  The 

following are the expanded definitions of those assumptions with their implications 

for the design of hybrid e-training in this study.   

 

(i) Readiness to Learn 

  

Adults become ready to learn something when “they experience a need to learn it in 

order to cope more satisfyingly with real-life tasks or problems” (Knowles 1980).  

Thus, it is important that the lessons developed in e-training, where possible, be 
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concrete and able to relate to students’ needs and future goals. These may be either 

adapted from the goals of the course or learning program, or may also grow out of the 

requests for student expectations that were mentioned earlier. In addition, an 

instructor, trainer or facilitator can encourage learners’ readiness by designing 

experiences which simulate situations where they will encounter a need for the 

knowledge or skill presented.  Learners in a computer-in-education course may not 

see the need for learning about curriculum development, but an engaging task that 

puts them in the place of a teacher who must reflect on their teaching for another day’s 

teaching plan will help them see how reflection using the blogging platform will 

benefit them in the future. 

  

(ii) Students’ Orientation to Learning 

  

Adults are life, task or problem-centered in their orientation to learning.  They want to 

see how and what they are learning will apply to their life, a task they need to 

perform, or to solving a problem.  E-Training will be more effective if it uses 

authentic examples or situations that adult learners may encounter in their life or on 

the job.  Allowing flexibility in the design of a lesson will permit student input on 

issues that need to be addressed in a class.  If students can post examples of school 

discipline challenges and reflect in their blog eventually they may be anxious to get 

comments from readers of their blogs.   As a result they would participate and gain the 

practical experience which will help them to do better at their job. 

 

(iii) The Role of the Learner’s Experience 

  

Adults have had a lifetime of experiences.  These experiences make adult learners 

more diverse than younger learners and also provide an additional support for 

knowledge that can and should be used in the hybrid e-training course.  Adults want to 

use what they know and want to be acknowledged for having that knowledge.  The 

design of e-training in this study included opportunities for learners to use their 

knowledge and experiences.  Case studies, reflective activities and group projects that 

call upon the expertise of group members are examples of the type of learning 

activities which will facilitate the use of learners’ already acquired expertise. 
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            An important consequence to the experience that adults bring with them is the 

connection of their experiences with who they are.  Their self-identity, including 

habits and biases, is determined by their experience.  It is for this reason that the e-

training course is believed to be able to create opportunities for reflective learning 

(Sugerman 2000).  As Mezirow (1991) states, reflective learning involves assessment 

or reassessment of assumptions and it becomes transformative whenever assumptions 

or premises are found to be distorting, inauthentic or otherwise invalid.   Reflective 

learning activities can assist students in examining their biases and habits, and move 

them toward a new understanding of the information presented. With hybrid e-

training, particularly the blogging platform, learners may easily reflect on their 

learning activities. 

 

(iv) The Learner’s Self-Concept as Self-Directing 

  

Knowles, Holton, and Swanson (1998) emphasize that adults resent and resist 

situations in which they feel others are imposing their wills on them.  In spite of their 

need for autonomy, previous experience has made them dependent learners. It is the 

responsibility of the adult educator to move adult learners away from their old 

practices into new patterns of learning where they become self-directed, and become 

responsible for their own learning and the direction it takes.   

 

Hybrid e-training is an opportunity for the facilitation of self-direction. It 

offers non-linear initiatives via computer-mediated communication (Jonassen 2000) to 

allow an adult learner to follow the path that most appropriately reflects his or her 

need to learn. The hybrid e-training system uses to a maximum the various capabilities 

of the Web 2.0 technology.  Web 2.0 according to the definition given in Wikipedia 

(2009) refers to a second generation of Web development and design that facilitates 

communication, secure information sharing, interoperability, and collaboration on the 

World Wide Web. Web 2.0 concepts have led to the development and evolution of 

web-based communities, hosted services, and applications such as social-networking 

sites, video-sharing sites, wikis and blogs (Wikipedia 2009). 
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The main WordPress platform for blogging enables the use of all four 

computer-mediated communication methods (Jonassen 2000) from one-to-one 

communication, one-to-many, many-to-many and one-to-information on the web.  

Blogging application, as any other Web-based applications, has the ability to skip 

sections that a learner already knows and understands.  It can be delivered in multiple 

forms of material presentation which can assist learners with differentiated learning 

style preferences to follow a path of learning that most appropriately suits them. 

 

            There is, however, one problem that needs to be addressed when learners 

participate in e-training.  Based on the early needs analysis done in this study, there 

must be some way to help learners who are still moving into the self-directed mode. 

Those learners who are new to adult education or who, for some reason, have not gone 

through the experienced of being self-directed learners in the past, need a structure 

which will help them to grow. Particular attention should be given to learners who 

may not want to spend time outside the typical classroom situation and prefer to be 

spoon fed with materials during a regularly scheduled session.  

 

As indicated by the results in the needs analysis phase of the study, this type of 

reluctant learner may exhibit negative opinions of having to use technology as the 

only means of learning as they will need to take the responsibility and direct their own 

learning. The instructor, trainer, or facilitator tried to move these learners into self-

direction by giving them five short, directed, concrete online tasks that provided the 

most learning for the experience to make these adult learners see the relevance of 

online learning.  Additional instructor contact in the beginning stages of the class was 

provided by having learners do the first online task within a traditional class before 

they moved to complete the online task on their own or within their groups. 

  

(v) Students’ Motivation to Learn 

  

While adult learners may respond to external motivators, internal priorities are more 

important.  Incentives such as increased satisfaction, self-esteem and quality of life are 

important in giving adults a reason to learn.  As much as possible, these features were 

embedded into the learning materials and e-training process to make them integral to 
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the hybrid e-training system that would subsequently elicit more positive learner 

responses.  Activities that build students’ self-esteem, or sense of accomplishment 

through the completion of goals or tasks may help motivate them to complete a longer 

lesson.  In addition, learners’ input into the development of lessons or in the 

prioritization of topics covered can help students to take ownership of the learning 

process.  Table 2.1 reiterates what have been discussed in this section by showing the 

process elements of andragogy as compared to pedagogy (Knowles, Holton and 

Swanson 2005). 

 

Table 2.1   Process Elements of Andragogy 

 
Process Elements 

Elements Pedagogical Approach Andragogical Approach 

1- Learner  
Preparation 

Minimal Provide information 
Prepare for participation 
Help develop realistic 
expectations 
Begin thinking about content 
 

2- Climate Authority-oriented 
Formal 
Competitive 

Relaxed 
Mutually respectful 
Informal 
Warm collaboration 
Supportive openness 
Humanness 
 

3- Planning By teacher Mechanism for mutual 
planning by learners and 
facilitator 
 

4- Diagnosis of 
needs 
 

By teacher By mutual assessment 

5- Setting of 
Objectives 
 

By teacher By mutual negotiation 

 

Source: Knowles, Holton and Swanson 2005 
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2.2.2 Social Development Theory As a Foundation for Design and  
Development of Hybrid E-Training 

 

Social interaction plays a fundamental role in the development of cognition, where the 

range of skills that can be developed with adult guidance or peer collaboration 

exceeds what can be attained alone.  According to Vygotsky’s social development 

theory, the potential for cognitive development depends upon the "zone of proximal 

development" (ZPD), where full development of the ZPD depends upon full social 

interaction. This study used computer-mediated communication as a primary source of 

building important criteria for an e-training course as supported by literatures.  

Interactions are mostly mediated via WordPress, an open source blogging platform at 

http://rosseni.wordpress.com/.  The major theme in Vygotsky's theoretical framework 

is that social interaction plays a fundamental role in the development of cognition. 

Vygotsky (1978: 57) states:  

 

…Every function in an individual's cultural development appears twice: first, 

on the social level, and later, on the individual level; first, between people 

(inter-psychological) and then inside the person (intra-psychological). This 

applies equally to voluntary attention, to logical memory, and to the formation 

of concepts. All the higher functions originate as actual relationships between 

individuals…  

 
 
A second aspect of Vygotsky's theory is the idea that the potential for 

cognitive development depends upon the "zone of proximal development" (ZPD) 

(Figure 2.1): a level of development attained when a person is engaged in social 

behavior. Full development of the ZPD depends upon full social interaction. In brief, 

the range of skills that can be developed with adult guidance or peer collaboration 

exceeds what can be attained alone. 

 

The convergence of Vygotsky’s theory (Wertsch 1985) with numerous 

researches on socially shared cognition represents a promising new direction for 

understanding how to enhance the intellectual growth of individuals via computer-

mediated communication (CMC). In this study, we used the principles of Vygotskian 
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thought to create vigorous and authentic online seminars and discussions on various 

topics.  The online interactions were then used as a primary source for building key 

criteria to measure meaningful learning, or meaningful e-training as referred to in this 

study.  Application of social learning theory through interactions via computer-

mediated communication is supported by much literature.  Finally with the rubric 

guidelines provided by Jonassen et al. (1999), the researcher came up with a measure 

(section B of the meaningful hybrid e-training instrument) for meaningful e-training. 

 

(i) Definition of the Zone of Proximal Development (ZPD) 

 

According to Leong and Bodrova (1995), Vygotsky chose the word ‘zone’ because he 

conceived development not as a point on a scale, but as a continuum of behaviors or 

degrees of maturation.  By the word proximal, he meant that the zone is limited by 

those behaviors that will develop in the near future.  Proximal means behaviors closest 

to emergence at any given time but not all possible behaviors that will eventually 

emerge (Leong and Bodrova 1995). 

 

For Vygotsky (Leong and Bodrova 1995), development of learning occurs on 

two levels which form the boundaries of the ZPD.  The lower level is a person’s 

independent performance - what he knows and can do alone.  The higher level 

represents the maximum the person can reach with help and is called assisted 

performance. Between maximally assisted performance and independent performance 

lie varying degrees of partially assisted performances (Figure 2.1).  The skills and 

behaviors represented in the ZPD are dynamic and constantly changing.  What a 

person does with some assistance today is what he will be able to do independently 

tomorrow.  What requires maximum support and assistance today will be something 

he can do with minimal help tomorrow.  So the assisted performance level will change 

as a person develops. 
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     Figure 2.1 Zone of Proximal Development 
                              Source: Leong and Bodrova (1995) 

 

(ii) Level of Independent Performance 

 

In computer training, trainers have traditionally focused on what is developed or 

achieved by independent performance only. For example, we say that if Siti creates 

her e-portfolio on her own, then she can build a web page. Fadly has learned how to 

generate a chart using Excel only if he can create the chart on his own. If there is a 

prompt by an adult, for instance, when the teacher reminds Fadly that the chart needs 

to be labeled, then we say that Fadly has not "developed" or does not fully know the 

information needed to create a complete chart. Vygotsky agreed that the level of 

independent performance is an important index of development, but he argued that it 

is not sufficient to completely describe development. 

 

(iii) Level of Assisted Performance.  

 

Leong and Bodrova (1995) further explain that the level of assisted performance is 

performance that includes those behaviors performed with the help of interaction with 

another person, either an adult or a peer; this interaction may involve giving hints and 

clues, rephrasing questions, asking someone to restate what has been said, asking 

someone what he understands, demonstrating a portion of a task or the entire task, 

showing an exemplary work done by previous students and so on. It can also be 

indirect interaction or help, like setting up the environment to facilitate practice of a 

specific set of skills.  
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For example, a facilitator in an online environment can provide a link to his or 

her own weblog and invite students to participate and interact before giving a 

blogging assignment to encourage thinking and creativity.  Assisted performance also 

includes interaction and talking to others who are present or imaginary, such as 

explaining something to a peer.  Thus the level of assisted performance describes any 

situation in which there are improvements in a person’s mental activities as a result of 

social interaction (Leong and Bodrova 1995). 

 

(iv) Dynamics, Variations and Limits of the ZPD  

 

Leong and Bodrova (1995) further explain development that the ZPD is not static but 

shifts as the child attains a higher level of development (See Figure 2.2).  Thus, 

development involves a sequence of constantly changing zones. With each shift, a 

person becomes capable of learning more and more complex concepts and skills. 

What the person did only with assistance yesterday becomes the level of independent 

performance today, and a new level of assisted performance appears. This cycle is 

repeated over and over again, as the person climbs his way to complete his acquisition 

of a body of knowledge, skills, strategies, disciplines, or behaviors. 

 

The zone of proximal development is different for various individuals or at 

different times during the acquisition process.  For different students, the zone may 

vary in size. Some students require all possible assistance to make even a simple web 

page for example a self-learning module, some exemplary web pages, teacher’s 

assistance and peer help. Other students may make huge leaps with much less 

assistance, creating multiple hypermedia objects with only some hints along with a 

self-learning module. 
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Figure 2.2 Acquisition of Knowledge   
Source: Leong and Bodrova (1995) 

 
       

At the same time, the size of the zone may vary for the same student from one 

area to another or at different times in the learning process. A highly visual student 

may not have trouble acquiring concepts and following procedures using a self-

learning module, for example, but may have great difficulties with lecture-based 

instructions. Vygotskians would interpret this as the student needing more assistance 

in one area than another.  In addition, at various times in the process of learning, 

students respond to different types of assistance.  Hakim, who has been using a web 

programming tool for only a few weeks, needs more assistance, closer to his level of 

independent performance than he will require three months later, after he has been 

developing web objects for a while.  

 

The zone of proximal development reveals the limits of the learner’s 

development at any specific time (Leong and Bodrova 1995).  The ZPD is not 

limitless.  A student cannot be taught just about anything at any given time. Assisted 

performance is the maximum level at which a student can perform today.  For 

example, at a given time Sabariah can only create animations using Flash with a little 

assistance but cannot be taught interactive web programming because that skill is too 

far above her ZPD, or in other words, exceeds her ZPD.  She needs to be taught basic 

programming skills first. 
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(v) Using the ZPD in the Classroom 

 

In this study, hybrid e-training means a blended approach of e-learning that combines 

the use of conventional face-to-face (F2F) and e-learning methods.  Additionally, e-

training means the use of computer-mediated communication (CMC) and any other 

electronic media.  CMC, subsequently, includes interactions between an individual 

with information, an individual with another individual, an individual with many other 

individuals and many individuals with many other individuals via the Internet 

(Jonassen 2000).  

 

The zone of proximal development has three important implications for the 

hybrid e-training environment.  First, it includes how assistance is provided to a 

person in performing a task.  Second, it provides a new perspective on how a person 

should be assessed.    Third, it takes into account what is considered developmentally 

appropriate.   In the hybrid e-training course, we used computer-mediated 

communication mainly in the form of blogging, instant messaging, social networking 

and various other Web 2.0 applications.  A CMC assessment rubric was used as an 

alternative assessment (Appendix F) for the course to complement other conventional 

methods and measuring tools.  The computer-mediated communication activities 

constituted 20% of the overall marks for the course.  In short, Vygotsky’s principles 

assume that (i) learning is socially and culturally determined, (ii) learning occurs 

through interaction between an expert and a novice, (ii) what a learner can do in 

cooperation today, he can do alone tomorrow and (iv) a good instruction is one that 

promotes a learner’s cognitive development. 

 

2.2.3 Meaningful Learning: The Goal For Design And 
 Implementation Of Hybrid E-Training 

 

In order to comply with the MQF requirements the training process has to effectively 

integrate technology into a meaningful learning experience; trainers must first have a 

clear understanding of what a meaningful learning experience is.  Meaningful learning 

(ML) occurs when learners actively interpret their experience using internal, cognitive 

operations (Bruner 1990; Jonassen 1994; Johnson and Johnson 1994; Jonassen, Peck 

and Wilson 1999).  Meaningful learning requires that teachers or instructors change 
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their role from sage to guide. Since students learn from thinking about what they are 

doing, the teacher’s role becomes one of stimulating and supporting activities that 

engage learners in thinking. Teachers must also be comfortable that this thinking may 

transcend their own insights. ML requires knowledge to be constructed by the learner, 

not transmitted from the teacher to the student (Jonassen, Peck and Wilson 1999). 

Figure 2.3 illustrates the interaction of five interdependent attributes of ML.  

 

     According to Jonassen, Peck and Wilson (1999), the five attributes of ML are 

(i) Active (manipulative): We interact with the environment, manipulate the objects 

within it and observe the effects of our manipulations; (ii) Constructive and 

reflective: Activity is essential but insufficient for meaningful learning. We must 

reflect on our activities and observations, and interpret them in order to have a 

meaningful learning experience; (iii) Intentional: Human behaviors are naturally 

goal-directed. When students actively try to achieve a learning goal that they have 

articulated, they think and learn more. For course participants to experience 

meaningful learning, they must be able to articulate their own learning goals in line 

with the course learning outcomes and monitor their own progress; (iv) Authentic 

(complex and contextual): Thoughts and ideas rely on the contexts in which they 

occur in order to have meaning. Presenting facts that are stripped from their contextual 

clues divorces knowledge from reality. Learning is meaningful, better understood and 

more likely to transfer to new situations when it occurs by engaging with real-life, 

complex problems, and (v) Cooperative (collaborative and conversational): We 

live, work and learn in communities, naturally seeking ideas and assistance from each 

other, and negotiating about problems and how to solve them. It is in this context that 

we learn there are numerous ways to view the world and a variety of solutions to most 

problems. Meaningful learning, therefore, requires conversations and group 

experiences. As such, the researcher had developed a curriculum in the form of a 

course handbook (Appendix B), a course blog at http://rosseni.wordpress.com, an e-

book (Appendix D) and various other instructional media to form a hybrid e-training 

system as a hypothetical model to achieve meaningful learning.   
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2.3 APPLICATIONS OF LEARNING STRATEGY 

 

According to Davis (1997), the dictionary definition of strategy is a plan, a method or 

series of maneuvers for obtaining a specific goal or result.  Davis (1997) further 

elaborates that when applied to college teaching or training in higher institutions, the 

term "strategy" refers to a plan and a series of activities used to facilitate a particular 

kind of learning so that teachers, trainers, or facilitators can control, focus, and 

organize their communication with students.  As teachers, trainers, or facilitators, we 

not only need to be able to see what is happening in our course, but we need to also 

know what to do about what we see. We need some means of organizing students’ 

efforts and activities.  In this study, the researcher used the problem-oriented project- 

based learning strategy to reach for the bigger strategy, which is the hybrid e-training 

in order to meet the ultimate goal of meaningful learning.  When the two strategies 

were put together, the researchers name it as the Problem Oriented Project Based 

Hybrid e-Training (POPeye). 

Figure 2.3: Five interdependent attributes of meaningful learning  
Source: Jonassen, Peck and Wilson 1999 

Active 
(Manipulative/ Observant) 

Constructive 
(Articulate / 
Reflective) 

Intentional 
(Reflective / 
Regulatory) 

Cooperative 
(Collaborative / 
Conversational) 

Authentic 
(Complex / 

Contextualized) 
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2.3.1 Problem-Oriented Project-Based Learning: A Strategy to Deliver Hybrid 
E-Training Course  

 

In designing a hybrid e-training system which includes teaching and learning 

activities, thorough planning is required.  The design of the hybrid e-training in this 

study was based on social learning and adult learning theories.  In order to achieve the 

goal of both theories, problem-oriented project-based learning strategy was used in 

designing and implementing the hybrid e-training course.    The strategy did not 

attempt to hypothesize how to deliver training.  Rather, it was more prescriptive in 

nature, suggesting steps one should follow in trying to support learners in the hybrid 

e-training environment.  It did not appear to be a theory, but rather a strategy. 

 
Problem-oriented project-based learning (POPBL) strategy traces back to the 

1970s in Denmark when Aalborg University and Roskilde University Center were 

established (Dirckinck-Holmfeld 2002).  Today POPBL can, to some extent, be 

compared to problem-based learning (PBL) and case-based learning, both of which 

are internationally applied.  According to Dirckinck-Holmfeld (2002), to a certain 

degree, these approaches build on the same constructivist learning principles as 

POPBL; however there is a fundamental difference related to the point of departure 

for the learning process.  PBL takes its point of departure in the solution of pre-

defined task or problem set by the teacher or the textbook or modules (Pettersen 1997 

in Dirckinck-Holmfeld 2002).  Therefore, this learning process is more governing than 

the POPBL strategy which emphasizes learning as principally ungovernable. 

 

   Signaard (2000 in Dirckinck-Holmfeld 2002), who is inspired by the 

philosopher Dewey, describes learning as a transformation filled with energy, which 

takes place in jumps and leaps, a transformation where the learner is moving from the 

known towards the unknown in a movement, which transforms the unknown, 

confused situation filled with doubt to a (momentarily) clarified situation. As a 

consequence, POPBL includes a series of integrated didactical principles as a basis for 

the learning environment: problem formulation, enquiry of exemplary problems, 

participant control, joined projects, interdisciplinary approach and action learning. 
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 In this study, the researcher referred to POPBL as problem-oriented project- 

based hybrid e-training (POPeye) strategy or approach, in which learners were given 

five small tasks to help them formulate a project based on problems or real life issues 

in their own life situation.  Exemplary problems and solutions were given in two 

ways.  First, tangible samples are shown in class during the face-to-face sessions. 

Second, related links from the course blog were provided for the purpose.  By 

formulating their own problems, learners were expected to construct projects 

customized to their own real problems or any real life problems or issues.  They were 

allowed to carry out the project individually or as a group.  In any circumstances, the 

computer-mediated communication platform was made available to facilitate 

discussions and collaborations with their peers and course facilitators. 

 

2.3.2 The Integrated Meaningful Hybrid e-Training System (I-MET) 

 

The e-training infrastructure within Universiti Kebangsaan Malaysia (UKM) where 

this study took place has been upgraded to enable proper and successful hybrid e-

training implementation. According to the university’s e-learning coordinator at the 

Information Technology Centre, the university’s e-learning system employs a high-

end server in the year 2006 with 2 Xeon CPU, 1GB RAM, 72 GB internal storage and 

135 GB backup storage running on a lease line (Mohd Zamri et al. 2006).  As of 

November of 2006, there were 1674 courses on the system and 33,727 registered 

users.  

 

This technology may save university administrative costs and add a measure of 

convenience for our learners, but instructors may reason that if e-training programs do 

not produce knowledge workers who are competent to think creatively and critically 

to solve complicated and authentic problems in real life situations, the programs are 

not worth much. In the strategic planning process to implement and modify existing e-

training initiatives, the focus should therefore not be primarily placed on how e-

training per se can be used to achieve institutional goals, but also on the human 

aspects of teaching and learning and the management of knowledge using e-training as 

a thinking tool.  Hence a knowledge management initiative was explored to develop a 

meaningful hybrid e-training system (Ahlan 2008a; Ahlan 2008b; Baharudin Aris et 
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al. 2006; Bransford et al. 2002; Multimedia Development Corporation 1998; Murphy 

and Epps 1997; Newby et al.  2000; Reichard 2001; Schlough and Bhuripanyo  1998; 

Tengku Zawawi 2001;  Universiti Teknologi MARA  2000). 

 

  In the growth and experimentation phase of e-training in the 90s, universities, 

public and corporate institutions, driven by vendors, based their e-training initiatives 

on e-training models that comprised three elements: service to the customer (learner), 

content and technology (Engelbrecht 2003).  In a nutshell, the focus was primarily on 

the use of technology to create convenient virtual learning environments for learners 

to access information anywhere, anytime.  The instructional design of the content and 

the training delivery of instructors and learners received less thought.   Alternatively, 

one of the critical success factors of e-training implementation is the need to carefully 

consider the underlying learning theories and strategy.   Thus the hybrid e-training 

system developed for this study was based on various learning theories and strategies 

discussed in this chapter. 

 

  Many theories and strategies were applied in the design, development and 

implementation of the hybrid e-training system used in this study.  At the same time, 

some other components emerged during the qualitative study conducted earlier in the 

first phase which contributed to the usefulness of the hybrid e-training system.  

However, only five components were tested.  These components were the themes that 

emerged during feasibility and needs analysis phases of the study.  When the themes 

were mapped with various other components of other e-training models, five of the 

themes matched the demand-driven learning model, except that the terms and 

subcomponents used were slightly different.  As a result of the e-training component 

analysis, consultation with experts, technical and financial constraint, the researcher 

decided to focus on the five components of e-training.  The components were content, 

delivery, service, structure and outcome which will be described in Section 2.7: 

Previous Related Models.  Be that as it may, all other variables discussed in this 

chapter and summarized in Table 2.1 were also essential towards achieving 

meaningful learning.  Thus, the features were applied in the design, development and 

maintenance of the system, expanding it from being just another digital tool to being a 

knowledge management system for the hybrid e-training course. 
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(i) Knowledge Management 

 

E-Training is a method, or what some would say, a tool for knowledge management 

(KM), and KM is a concept in which an organization consciously and 

comprehensively gathers, organizes, shares, and analyses its internal knowledge in 

terms of resources, documents, and people skills.  According to Santosus and Surmacz 

(2001), KM is the process through which organizations generate value from their 

intellectual and knowledge-based assets.  Most often, generating value from such 

assets involves sharing them among employees, departments, and even with other 

institutions, in an effort to devise best practices. In this study, assets constituted the 

communities of practice involving computer trainers.  

 

It is important to note that the definition of KM says nothing about technology; 

while KM is often facilitated by e-training technology, technology by itself is not KM.  

Therefore, we needed to plan the integration of KM into the e-training technology in 

the study.  Rao (2005) defines knowledge management (KM) as a systematic 

discipline and set of approaches to enable information and knowledge to grow, flow, 

and create value in an organization.  This involves people, information, workflows, 

enabling tools, best practices, alliances, and communities of practice. Marquadt (1996) 

divides KM system into four subsystems that are (i) knowledge acquisition – scanning 

the environment within and outside the organization for  information and knowledge 

(explicit and tacit), (ii) knowledge creation – an activity that enables us to process and 

analyze information through the use of various tools, (iii) knowledge storage– the 

nerve in the knowledge management system that enables employees to retain and 

retrieve knowledge and databases, and (iv)  knowledge transfer and utilization 

subsystem that allows information and knowledge to be disseminated and shared. 

 

This study involved a knowledge management system that gathers, organizes, 

shares and analyses its internal knowledge in terms of web resources, CD-ROM 

collections and print media,  archives of articles and online seminars conducted in 

current and previous training courses using various learning management systems and 

a localized computer-mediated communication (CMC) system.  Some of the learning 

management systems that make up the current KMS are the Learning Management 
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System (LearningCare) provided by the Information Technology Centre, the localized 

computer conferencing component called e-Bincang, a discussion group created using 

the free Yahoo services and the latest one, the free Web 2.0 applications such as the 

course blog at http://rosseni.wordpress.com, the instant messaging and social 

networking applications.   

 

The KMS integrates the hybrid e-training tool into the training process that 

holds the virtue of “high-touch” principle in a “high-tech” world of teaching and 

learning.  It was hoped that the new system would help enhance the development of 

knowledge with regards to computer training delivery.  This is in line with what Wiig 

(2000) claims, which are “to achieve the systematic, explicit, and deliberate building, 

renewal, and application of knowledge to maximize an enterprise’s knowledge-related 

effectiveness and returns from its knowledge asset”. 

 

(ii) Managing the Hybrid E-Training KMS To Inculcate Learning Domains  
Based on the Malaysian Qualification Framework (MQF) 

 

This study was about computer training courses leading to Skills Certification 3 as 

outlined in the MQF initial framework (Sharifah Habsah 2003). Skills Certificate 3, 

which is MQF-compliant would be awarded after an assessment of competence.  The 

participants had to achieve the entire learning outcomes prescribed.  Certificate 

holders would have acquired the breadth, depth and complexity of knowledge, skills 

and attitude to perform a broad range of varied work activities, performed in a wider 

variety of contexts, most of which are complex and non-routine.  

 

The participants were given considerable responsibility and autonomy with 

some provision of leadership and guidance from others. They would also have an 

understanding of the method of acquiring work process knowledge, demonstrated in 

the context of lifelong learning. The total hours to achieve the outcomes were between 

480 hours (min.) – 720 hours maximum.  Eight learning domains were covered 

through the course, namely i) knowledge, ii) practical skills, iii) critical thinking, iv) 

lifelong learning, v) communication, vi) social responsibility, vii) ethics, autonomy 

and professionalism, and viii) managerial and/or entrepreneurship skills.   
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(iii) Managing KMS to Enhance the Hybrid e-Training for a Long Life  
Learning Guided by the Fifth Discipline’s Principles. 

 

More direct forms of learning come in the forms of straight inputs and training, 

however all learning attains value when it enables us to formulate patterns, models 

and metaphors to help us understand the goals of our organization and the processes 

that support the achievement of those goals (Jamaliah 2003).  One model of 

organizational learning is offered by Peter Senge’s Fifth Discipline.  The model 

includes 5 elements, which are (i) systems thinking, (ii) personal mastery, (iii) mental 

models, (iv) shared vision and (iv) team learning. 

  

Integrating these principles into the KMS and the hybrid e-training system 

translates as an application of systems thinking, in which case the hybrid e-training 

system enables everyone to share knowledge on how the whole organization works.  

This may be applied in the computer training course at the micro level and the 

university as the learning organization at the macro level.   According to Senge 

(1994), systems thinking is the cornerstone that underlies all of the five learning 

disciplines; all are concerned with a shift of mind from seeing parts to seeing wholes, 

from seeing people as helpless reactors to seeing them as active participants in 

shaping their reality, from reacting to the present to creating the future.  He further 

explains that without systems thinking, there is neither the incentive nor the means to 

integrate the learning disciplines once they have come into practice.   

  

 Personal mastery according to Senge (1994) is a lifelong discipline where 

people with personal mastery are acutely aware of their ignorance, their incompetence 

and their growth areas and they are deeply self-confident; however, no one can be 

forced to develop his or her personal mastery for it is guaranteed to backfire. A KMS 

with a well designed e-training tool enables access to information and exposure to 

knowledge which can be acquired willingly whenever one is ready. 

  

The third element in the Fifth Discipline is mental model.  According to Senge 

(1994), system thinking without mental models is like the DC-3’s radial air-cooled 

engine without wing flaps.  He further elaborates that just as Boeing 247’s engineers 

had to downsize their engine because they lacked wing flaps, system thinking without 
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the discipline of mental models loses much of its power because the two disciplines go 

naturally together since one focuses on exposing hidden assumptions and the other 

focuses on how to restructure assumptions to reveal causes of significant problems.  

Through online communication and networking via the hybrid e-training tool, 

developing mental models can easily be done and reflected upon.  People may share 

ideas and develop new perspectives all the time. 

  

With a collaborative tool as part of the e-training system within a KMS, it is 

easy to share information.  As such, there are ample opportunities for everyone to 

interpret, develop and clarify the vision. According to Senge (1994), visions spread 

because of a reinforcing process of increasing clarity, enthusiasm, communication and 

commitment.  As people talk, the vision grows clearer; as it gets clearer, the 

enthusiasm for its benefits builds.  Senge believes that the discipline of building 

shared vision lacks a critical underpinning if practiced without systems thinking – 

vision paints the picture of what we want to create, whereas systems thinking reveal 

how we have created what we currently have. 

 

2.3.3 Learning Style 

 

Learners learn in many different ways.  Individual learning processes differ depending 

on many factors. Learning styles represent individuals' information-capturing and 

processing advantages and their preferences about them.  In many cases, students' 

learning style preferences show how well students learn material in different 

situations.  

 

In this study, the learning styles of adult learners who attended the computer 

education course delivered via hybrid e-training were assessed using Reid’s (1984) 

perceptual learning style preferences inventory.  Reid (1984) defines learning styles as 

learners’ preferred way to learn and divides the learning styles into six categories – 

visual, auditory, kinesthetic, tactile, individual and group learning style.   Usually a 

very successful learner can learn in several different ways.  The definitions of all six 

learning styles (Reid 1984) were presented in Chapter I in the Definition of Terms 

section. 
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Nilson (2003) claims that “all learners learn more and better from multiple-

sense, multiple-method instruction”. Although many neurons connect the ear to the 

brain, we retain only ten to twenty percent (10-20%) of what we hear. However, 

Woods (1989) in Nilson (2003) claims that most people can recall between thirty and 

thirty-five percent (30-35%) of what they see and this may stem from the 

approximately 1.2 million neurons that connect the eye to the brain. 

 

In this study, the researcher saw evidence concretely, just as Woods suggest, 

that one’s ability to recall information increases greatly when both speaking and doing 

are employed.  For example, when the facilitator explained something in the face-to-

face sessions, learners would try them out in the computer lab and that would help 

them understand the new concept learned much more efficiently. Therefore, it seems 

reasonable to claim that if we teach and integrate classroom activities that  combine 

more than one mode - auditory, visual, kinesthetic, tactile, individual activity or group 

activity - we would help our students retain and retrieve far more information than 

they would if we exposed them to only one sensory mode of learning. 

 

2.4 CONCEPTS 

 

This section will list out in Table 2.2 all the concepts discussed thus far with the 

variables associated to them and eventually highlight which of the variables will be 

tested in this study and which were applied in the design and implementation of the 

hybrid e-training system tested.  
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Table 2.2   List of concepts and variables tested or applied in the study 
 

CONCEPTS  VARIABLES                TESTED/APPLIED 
 
Theory 
Adult Learning  

 

1. Readiness to Learn 
2. The Student’s Orientation to Learning 
3. The Role of the Learner’s Experience 
4. The Learner’s Self-Concept as Self-Directing 
5. Students’ Motivation to Learn 

 
Applied  

 
Theory 
Social 
Development 
Theory 

 

1. learning is socially and culturally determined 
2. learning occurs through interaction between an expert and a 

novice 
3. what a learner can do in cooperation today, he can do alone 

tomorrow 
4. a good instruction is one that promotes development or  

leads it. 

 
Applied 

 
Theory 
Meaningful 
Learning 
 

1. Cooperation 
2. Activity 
3. Authenticity 
4. Construction 
5. Intentionality 

 
TESTED 

 
Strategy 
Problem 
Oriented Project 
Based Learning 

1. problem formulation 
2. enquiry of exemplary problems 
3. participant control 
4. joined projects 
5. interdisciplinary approach  
6. action learning  

 
Applied 

 
Strategy 
Hybrid  
e-Training 
 

1. Content 
2. Delivery 
3. Service 
4.  Structure 
5. Outcome 

 
TESTED 

 
Strategy 
Knowledge 
Management 

1. Knowledge acquisition  
2. Knowledge creation  
3. Knowledge storage  
4. Knowledge transfer and utilization  

 
Applied 

 
Strategy 
Organizational 
Learning 
 

1. systems thinking 
2. personal mastery 
3. mental models  
4. shared vision  
5. team learning 

 
Applied 

 
Strategy 
Malaysian 
Qualification 
Framework 
(MQF) 
 

1. Knowledge 
2. practical skills 
3. critical thinking 
4. lifelong learning 
5. communication 
6. social responsibility 
7. ethics, autonomy and professionalism  
8. managerial skills and/ entrepreneurship.   

 
Applied 

 
Strategy 
Learning Style 
 

1. visual 
2. auditory 
3. kinesthetic 
4. individual 
5. group 

 
TESTED 
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A visual presentation of the overall zoomed-in framework of the study is presented in 

Figure 2.4.  In short, the overall zoomed-in framework is shown as an input-process-

output course of action.  This is followed by the research’s conceptual framework 

presented in Chapter 1 as Figure 1.1.   

 

 
 

Figure 2.4 Zoomed in overall framework  
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2.5 RELATED MODELS AND CATEGORY  
 

Thus far this chapter had discussed applications of learning theories and applications 

of learning strategies.  Before going into the measurement aspects of the study, this 

section will briefly discuss about various e-learning models and category related to the 

study.  Although more than ten models and categories were analyzed, only three most 

pertinent ones that maps rather nicely to the model being proposed or at least have 

most of the components deemed important to the study will be discussed.   

   

2.5.1 George Siemen’s Categories of Learning 

According to Siemen (2004), it is dangerous to discuss or pay too much attention to 

segments of e-learning or distinctions across categories.  He further added that the real 

focus or unifying theme should be learning; whether it is in a classroom, online, 

blended or embedded.  Figure 2.5 presents categories of learning suggested by Siemen 

(2004).   

Each category presented here is most effective when properly matched with 

the appropriate learning environment and desired outcome.  This aspect of the 

categories had attracted the researcher in terms of its capability to provide education 

or learning for diverse learners via application of the knowledge management concept.   

Although it seems like a complete knowledge-centered model, it still lacks some of 

the MQF component to become a learner-centered model.  

The categories of learning suggested by Siemen (2004) are (i) courses, (ii) 

informal learning, (iii) blended learning, (iv) communities, (v) knowledge 

management, (vi) networked learning and (vii) work-based learning as shown in 

Figure 2.5.  He also argues that beyond the categories of e-learning, it is imperative to 

note a few additional factors that impact the field.  Other important factors includes 

ubiquitous computing,  tools and delivery for e-learning.  The mindmap in Figure 2.5 

details the interrelation of the e-learning categories. 
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Figure 2.5 Categories of Learning (Siemen 2004) 

 

 

2.5.2 Demand-Driven Learning Model  

 

The demand-driven learning model is shown in Chapter 1 as Figure 1.1.  It was 

developed in Canada as a collaborative effort between academicians and professionals 

from private and public industries (MacDonald and Thompson 2005; MacDonald et 

al. 2001).  The model laid emphasis on the three major consumer demands: high 

quality content, delivery and service.  

 

The model suggests that Content should be broad, authentic and sufficiently 

researched, while delivery is web-based with user-friendly communication tools.  In 

this study delivery was blended with the conventional face-to-face (F2F) method to 

support interactivity.  Service includes the provision of resources needed for learning 

as well as any administrative and technical support needed. Seeing that technology is 
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fundamental to e-training and knowledge management, this model provides a valuable 

framework for understanding the importance of investing in ICT infrastructure to 

support content, delivery and service. This model highlights the significance of 

realizing the changing needs of learners and their employers and the pedagogical 

changes that must be made to content and services to meet these needs.  

 

The demand-driven learning model (DDLM) was designed for working adult 

learners. It was developed to meet the learner’s needs and was founded on the 

observation that trainers and other stake-holders often have similar goals, which are to 

improve learner’s knowledge and skills which can be applied in real life situations and 

the workplace to improve job performance (MacDonald et al. 2001). Besides 

emphasizing the three consumer demands, the model also includes two other 

constructs: superior structure and outcomes. Superior structure can be viewed as a 

standard of high quality attained only by knowledge management systems that meet 

specific requirements in the areas of content, delivery, and service.   As a result, 

learner outcomes will be optimized. 

 

2.5.3 A Knowledge-Driven Model to Personalize E-Learning 

 

Another model that was analyzed in this study before designing the hybrid e-training 

system was the knowledge-driven model to personalize e-learning by Teo and Kheng 

(2006).  This model discussed considerably extensive about knowledge.  This model 

was used as a guideline for design and development of the knowledge management 

component of the hybrid e-training model.  The e-learning system according to this 

model, makes use of a knowledge model to facilitate continuous dialogue between 

knowledge and learning.  Furthermore, the system seeks to create a knowledge 

environment that represents the semantic web version of e-learning or e-training in 

order to take full advantage of the reusability aspect of a web-based e-training system.   
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Figure 2.6   The Knowledge System (Teo & Kheng 2006) 

 

 

2.6 INTEGRATED MEANINGFUL HYBRID E-TRAINING  SYSTEM:  
            A THEORETICAL-EMPIRICAL BASED SYSTEM 
 

The hybrid e-training system used in this study was designed and developed based on 

the demand-driven learning model (MacDonald 2001) as described in the previous 

section.  It was designed to help learners with diverse learning style preferences to 

achieve meaningful learning.  The demand-driven learning model has been used and 

applied in myriad research contexts (MacDonald and Thompson 2005; MacDonald et 

al. 2001; Mac Donald et al. 2002; MacDonald, Stodel and Casimiro 2005).  So have 

the concepts of meaningful learning and learning style preferences.   
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 The empirical studies of the above-mentioned research have highlighted the 

need for quality e-training programs. Up-and-coming technologies are offering 

alternative ways to conceptualize and deliver education, and in the process, transform 

how learners work, think, and build knowledge (Anderson and Elloumi 2004; 

McConnell 2002; Salmon 2000). The Internet has also greatly influenced the way 

educational materials are being designed, developed, and delivered (Land and 

Hannafin 2000).  Subsequently, technology is fundamental to training and the 

teaching-learning process, as continuing innovation and development offer new 

possibilities for learning (DeBard and Guidera 2000; Burge and Haughey 2001; 

Jonassen 2000; Jonassen, Peck and Wilson 1999).  

 

E-Training and the use of computer-mediated communication (CMC) tools are 

fast growing in popularity in higher education contexts (Burbules and Callister 2000; 

Jonassen 2000;  Jonassen 2000;  Jonassen, Peck and Wilson 1999; Kanuka, Collett 

and Caswell 2002). It has become an attractive option as e-training can offer a 

convenient and adaptable way to facilitate training. The accessibility of well-designed, 

efficiently implemented, and competently delivered e-training is essential in order to 

satisfy the unique needs of growing numbers of adult learners (MacDonald and 

Gabriel 1998; MacDonald et al. 2001; MacDonald et al. 2002; Palloff and Pratt 2001). 

Although the number of courses being delivered through the Internet is fast growing, 

our understanding of what makes these courses a successful learning experience is 

limited (McGorry 2003).  As such, this study hopes to gain some insights into this 

issue. 

 

It is generally recognized that different people learn differently: orally, 

visually, or using tactile or kinesthetic forms; preferring to work or learn together or 

by themselves (Dunn and Dunn 1978; Dunn and Dunn 1993; Dunn, Dunn and Price 

1979; Farah Aliza 2006; Reid 1984; Reid 1987; Rosmidah Hashim 2008; Rosnani and 

Rosseni 2006).   Most instructors try to use a variety of styles in their classes, but for 

the most part, learning is skewed heavily toward those who listen well. With online 

and multimedia learning,  it is much easier to cater for diverse learners (Fong et al. 

2005; Norazah et al. 2005; Zaidaton Tasir et al. 2005) to achieve meaningful learning 

(Ausubel 1963, Jonassen, Peck and Wilson 1999) via social interaction (Bandura 
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1994; Vygotsky 1978).  Hybrid e-training, thus, has come closer to addressing the 

issues concerning different learning styles and meaningful learning. The new package 

of tools that we, as instructors and facilitators, have acquired affords us opportunity to 

hybridize more elements into both classroom and self-paced tasks and projects. In a 

nutshell, Figure 2.7 illustrates the conceptual flow of the integrated meaningful hybrid 

e-training (I-MeT) system as a theoretical-empirical based system. 

 

 

 

Figure 2.7  I-MeT as a theoretical-empirical based system. 
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2.7 THE MEASUREMENT ISSUES  

 

As mentioned in the various empirical studies discussed in the previous section, 

quality e-training programs with state-of-the-art technology are offering alternative 

ways to conceptualize and deliver education and in the process, transform how 

learners work, think, and build knowledge (Anderson and Elloumi 2004; McConnell 

2002; Salmon 2000).  However, in order to determine the quality of the programs, a 

good measuring theory and a valid and reliable tool is needed.  Regardless of the 

measurement theory, the measurement process must involve the determination of the 

quality of the variables of interest as well as the determination of their quantity 

inherent in the object of measurement (Norlide Abu Kassim 2007).  In determining the 

quality and quantity of a variable, Bachman (1990), Hashway (1998), and Thorndike 

et al. (1991) as many others, have outlined three general steps in the measurement 

process in psychology and education.   

 

The first step in the measurement process is to clearly specify what is to be 

measured. When measuring simple physical attributes such as height and weight, the 

meaning or definition of the attribute is clear.  However, when it comes to measuring 

psychological attributes or ‘constructs’, clarity of definition is much more difficult to 

attain as these constructs are hypothetical concepts or abstractions and, therefore, can 

only be inferred from observations of human behavior (Crocker and Algina 1986). 

Hence, it is necessary to operationalize the meaning of the construct of interest by 

establishing “some rule of correspondence between the theoretical construct and the 

observable behaviors that are legitimate indicants of that construct” (Crocker and 

Algina 1986).    

  

The second step in the measurement process involves “finding or inventing a 

set of operations that will isolate the attribute of interest and display it” (Thorndike et 

al. 1991). This might include a plan to measure output or performance on some 

objective criteria, or rating behavior according to a set of criteria which might involve 

the use of scales that have been designed to ‘operationalize’ some underlying 

construct or attribute that is not directly measureable (Palant 2007) such as meaningful 

learning, hybrid e-training and learning style preference.  In the case of the 
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measurement of physical attributes such as height or weight, the ruler or the weight 

scale are appropriate instruments and has been accepted for a long time as they can 

produce measures that are consistently similar within a certain margin of error. In 

psychological and educational testing, by contrast, the set of operations referred to by 

Thorndike et al. (1991) usually takes the form of a test or a battery of tests (or 

questionnaires, inventories or checklists of behaviors) developed to elicit samples of 

behaviors in a standard situation (Crocker and Algina 1986).  

 

Measurement in the social sciences, unlike in the physical sciences, is not as 

clear-cut, as it involves latent constructs. The core issue, therefore, is to ensure that the 

set of operations used to isolate and display the attribute of interest must demonstrate 

properties that are necessary in producing consistent and verifiable results (Norlide 

Abu Kasim 2007). The psychometric properties that must be demonstrated include the 

validity, reliability and consistency of score or measure interpretations (Messick 1975, 

1980). This process was done in the study by engaging content experts in the fields of 

education and human development, language, educational technology and computer 

training to come up with a consensus before doing a pilot run for face validity and 

initial reliability test to determine internal consistency.   

 

The third step in the measurement process involves establishing a set of 

procedures or definitions for translating observations into quantitative statements of 

degree and amount. This is done in the study via guidance from the instruction page or 

statements in the beginning of each section of the instrument.  Besides these 

instructions, an information sheet for reviewers was provided as attached in Appendix 

H.  Quantifying observations involves much more than merely assigning numbers to 

observations (Wright and Linacre 1989).  It involves the conversion of observed 

scores into equal-interval linear measures.  This is done in the study using the Winstep 

program for Rasch analysis.  Quantification is necessary as it makes the 

communication more efficient and precise and, therefore, more easily understood. 

Secondly, it allows for the application of mathematical operations and statistical 

procedures, which help to make our observations more meaningful (Thorndike et al. 

1991).  
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Crocker and Algina (1986) include another step in the measurement process 

which is testing the accuracy and sensitivity of the instruments and procedures to be 

used.  As such, before any instrument is used in a full-scale study, it must be pilot-run 

to ensure its effective functioning.  Failure to do so could result in vague or 

incompatible assumptions.  Despite the similarity of the basic steps in the 

measurement process across different measurement models, there are several key 

features which set apart these paradigms. These comprise (i) how a construct to be 

measured is defined; (ii) the way the instruments used to measure the constructs are 

developed and (iii) the method used to decode observations into quantitative 

statements of degree and amount. These variations are critical as they affect the 

conclusions that can be made based on the measurement results.   A thorough 

explanation of the theoretical groundwork of these measurement models is beyond the 

scope of this brief analysis.  Some detailed explanation of the measurement process 

with Rasch model using the Winstep program is provided in Appendix (J).  However, 

the constraints of the Classical Test Theory (CTT) and the benefits of the Rasch 

measurement model over the CTT will be discussed further in the next section since 

these are of direct significance to the purpose of this study.  

 

2.7.1 Limitations Of The Classical Test Theory  

 

The Classical Test Theory (CTT) or the True Score Test Theory has been the 

dominant measurement theory (Suen 1990) and is still quite influential today 

(Embretson and Hershberger 1999). However, it has some inherent shortcomings 

(Embretson and Hershberger 1999; Hambleton 2000; Hambleton et al., 1991; 

Hashway 1998; Suen 1990; Wright and Stone 1979),  the most serious of which is the 

inability to separate respondents’ characteristics from test characteristics (Embretson 

and Hershberger 1999; Hambleton et al. 1991; Wright and Stone 1979).  This 

inevitably results in the incomparability of test scores derived from different tests of 

the same construct (Angoff 1984; Embretson and Hershberger 1999; Hambleton et al. 

1991; Wright and Stone 1979), which is psychometrically undesirable as noted by 

Thurstone (cited in Rasch 1980: ix) as follows: 

 

 



75 
 

   

…A measuring instrument must not be seriously affected in its measuring 

function by the object of measurement. To the extent that its measuring 

function is so affected, the validity of the instrument is impaired or limited. If 

a yardstick measured differently because of the fact that it is a rug, a picture, 

or a piece of paper that was being measured, then to that extent the 

trustworthiness of that yardstick as a measuring device would be impaired. 

Within the range of objects for which the measuring instrument is intended, 

its function must be independent of the object of measurement.  

 

 

A second restriction concerns the use of the reliability coefficient as a measure 

of consistency of test scores.  Its dependence on the sample tested makes the 

reliability coefficient inapplicable across samples of different variability and ability 

(Anastasi and Urbina 1997). Therefore, if the reliability coefficient is used, it is 

necessary that separate reliability coefficients for relatively homogeneous subgroups 

within the standardization sample are reported along with a detailed description of the 

variability and ability of the standardization sample (Anastasi and Urbina 1997).  To 

circumvent the limitation of the reliability coefficient, it is often recommended that 

the standard error of measurement is used as it is independent of the variability of the 

group on which it is computed (Anastasi and Urbina 1997). Unfortunately, this does 

not solve the problem.  In the CTT, the standard error of measurement, which is a 

function of test score reliability and variance, is assumed to be the same for all 

respondents. This assumption is implausible as scores on any test are unequally 

precise measures for respondents of different abilities (Embretson and Hershberger 

1999; Hambleton et al. 1991, Wright 1999).  

 

The third restriction is that the CTT is test-oriented and not item-oriented.   For 

that reason, it does not take into consideration the way in which respondents react to 

any given item. This is detrimental in two aspects. First, it is not possible to determine 

how well a particular respondent might perform when she or he encounters an item 

(Hambleton et al. 1991). Second, all patterns of responses, even if they are highly 

improbable, are accepted as valid.  
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The fourth restriction involves the deterministic nature of the CTT.  Rasch 

(1980) argues that deterministic models, such as the CTT are limited as they are 

incapable of explaining the irregularities that are inherent in most natural phenomena. 

He explains that modern physics recognizes these irregularities and has abandoned the 

deterministic view adopted by classical physics. Modern physics has turned to the 

theory of probability as a way to deal with such irregularities. In the context of 

educational measurement, there is a clearer justification for the use of a probabilistic 

approach as emphasized by Rasch (1980: 11):  

 

…where it is a question of human beings and their actions, it appears quite 

hopeless to construct models which will be useful for purposes of prediction in 

separate cases. On the contrary, what a human being actually does seems quite 

haphazard…We may give a problem to a pupil whom we know could easily 

solve it, and yet he fails. Or we may give him a task which is much too difficult, 

and anyhow he solves it. We can never know with certainty how a pupil will 

react to a problem, but we may say whether he has a good or poor chance of 

solving it…  

 

 

2.7.2 The Rasch Measurement Model  

 

Recognizing the inherent limitations of the CTT, it is essential to employ other 

measurement models or psychometric theories that are more robust and 

psychometrically sound and defensible. The Rasch Measurement Model is an 

example. The Rasch Measurement Model is a case of “additive conjoint 

measurement” (Wright 1999) which is attributed to Georg Rasch. Though the Rasch 

Measurement Model has been referred to by many as a one-parameter model within 

Item Response Theory (IRT) (e.g., Baker 2001; Embretson and Hershberger 1999; 

Hambleton et al. 1991), this is not the case.  Fisher and Wright (1994), Linacre (1992) 

and Norlide Abu Kasim (2007) take the position that the Rasch Model should not be 

confused with, and should be dissociated from, the item response theory (Fisher and 

Wright 1994).  The Rasch model is a subclass of fundamental measurement models as 

it exhibits the properties of fundamental measurement (Fisher and Wright 1994).  
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2.7.3 Basic Principle of The Rasch Measurement Model  

 

The basic Rasch Measurement Model is a probabilistic model that implies two types 

of parameters: difficulty for each test or item and ability for each person (Rasch 1980).  

It also makes two propositions (Wright and Stone 1979).  The first proposition posits 

that someone who is more able or has more knowledge and experience of the items 

being measured has a better chance of answering all items accurately. The second 

proposition suggests that easier items have a better chance of being answered 

accurately by everyone.  

 

The basic principle underlying the Rasch Measurement Model is that the 

probability of any person being successful on any particular item is governed by the 

difference between item difficulty and person ability (Bond and Fox 2001; Rasch 

1980; Wright and Stone 1979).  The logic that underlies this principle is that “all 

persons have a higher probability of correctly answering easier items and a lower 

probability of correctly answering more difficult items” (Bond and Fox 2001). The 

mathematical equation of the Rasch Model can be expressed as:  

 

 

Pni{xni =1│Bn, Di} = exp (Bn –Di) / [1 + exp (Bn – Di)].   

 

Where:  

 

Pni{xni =1│Bn, Di}is the probability of person n on item i scoring a correct (x 

=1) response (x = 1) rather than an incorrect response (x = 0), given person 

ability (Bn) and item difficulty (Di). This probability is equal to the constant e, 

or natural log function (2.7183) rose to the difference between a person’s 

ability and an item’s difficulty (Bn - Di), and then divided by 1 plus this same 

value (Bond and Fox 2001, p 201).  

 

The logistic function stated in the above equation is important as it allows for 

the estimation of Bn and Di to be made “independently of one another in such a way 

that the estimates of Bn are freed from the effects of the Di and the estimates Di are 
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freed from the effects of Bn” (Wright and Stone 1979). The separation between these 

two parameters “provides a simple, useful response model that makes the linearity of 

scale and generality of measure possible” (Wright and Stone 1979). The separation of 

the parameters can be expressed mathematically in the following way (Bond and Fox 

2001):  

 

    e(Bn - Di) 
ln             1 + e(Bn - Di)___        = Bn - Di 

                            e(Bn - Di) 
             1 + e(Bn - Di)         
 
 

1 - 

 

Taking the probability of success on any item, given a person’s ability and an 

item’s difficulty, and dividing it by the probability of failure on any item (i.e., 1 minus 

the probability of success), and taking the natural log of this expression results in the 

direct comparison between a person’s ability and an item’s difficulty (Bond and Fox 

2001). What this means is that persons and items can be compared directly as the 

person characteristics and the item characteristics have been separated (Norlide Abu 

Kasim 2007). This property, which is unique to the Rasch model, is called “parameter 

separation” (Pollitt 1997).  

 

2.7.4 Requirements for Useful Measurement  

 

In using a test to measure a person so that useful measurement takes place, four 

conditions must apply (Wright and Stone 1979). The first is a clear conception and 

definition of the construct of which we intend to make measures. The items used in 

the test must define the construct consistent with the corresponding theoretical 

expectations. The second is the use of valid items that can be demonstrated to define 

the construct of interest. The importance of using valid items is clearly explained in 

Wright (1999: 97), 
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…When we go to the market, we eschew rotten fruit. When we make salad, we 

demand fresh lettuce. We have a recipe for what we want. We select our 

ingredients to follow. It is the same in making measures. We must think and 

select and prepare our data for analysis. It is foolish to swallow whatever 

comes…  

 

Third is the capacity of the items when attempted by suitable persons to lead to 

results that are consistent with the purpose of the measurement. This relates to the 

ability of the items to consistently replicate the person ordering if the same sample of 

persons were given another set of items measuring the same construct (Bond and Fox 

2001Wright and Masters 1982).  The fourth is the use of valid response patterns. 

Without valid response patterns persons cannot be accurately located on the construct 

measured (Wright and Stone 1979) and the construct can never be accurately defined.  

 

2.7.5 Requirements of The Rasch Measurement Model  

 

The Rasch Measurement Model is based on two requirements. The first is that of 

unidimensionality. What this means is that measurement must focus on one attribute 

or dimension at a time. Though considerable criticisms have been leveled against this 

requirement, particularly with considerable importance attached to 

multidimensionality of performance assessment, the requirement of unidimensionality 

has strong justifications (Norlide Abu Kasim 2007).  Thurstone (cited in Rasch 1980: 

187) states,  

 

…the very idea of measurement implies a linear continuum of some sort, such 

as length, price, volume, weight and age. When the idea of measurement is 

applied to scholastic achievement, for example, it is necessary to force the 

qualitative variations into a scholastic linear scale of some kind. We judge in a 

similar way qualities such as mechanical skill, the excellence of handwriting, 

and the amount of a man’s education, as though these traits were strung out 

along a single scale, although they are, of course, in reality scattered in many 

dimensions. As a matter of fact, we get along quite well with the concept of a 

linear scale in describing traits even so qualitative as education, social and 
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economic status, or beauty. A scale or linear continuum is implied when we 

say that a man has more education than another, or that a woman is more 

beautiful than another, even though, if pressed, we admit that perhaps the pair 

involved in each comparison has little in common. It is clear that the linear 

continuum which is implied in a “more or less” judgment may be conceptual, 

that it does not necessarily have the physical existence of a yardstick…  

 

On the same note, Linacre (1996: 512) argues,  

 

…physical measurement takes great pains to measure one thing at a time. We 

don’t want the patient’s temperature reading to be biased by his weight, or 

height, or blood pressure. It is only when we have clearly isolated one 

dimension that we can understand the meaning of the measure, and then study 

how that measure relates to measures on other dimensions. Rasch analysis 

enables items that participate in the one dimension to define and construct it. 

Misfitting items can be separated out for constructing other dimensions in 

other analyses… 

 

The second requirement of the Rasch Model is that of local independence.  Local 

independence is attained when the abilities influencing test performance are held 

constant, that is when respondents’ that  responses to any pair of items are statistically 

independent. In other words, after taking respondents’ abilities into account, “no 

relationship exists between respondents’ responses to different items” (Hambleton et 

al.  1991). 

 

2.8 CONCLUSION 

 

Concluding the above discussion, the literature review process was guided by the 

conceptual framework as the scope of the study, in the attempt to review previous 

related literatures that include the underpinning learning theories and strategies, 

empirical studies, critical analysis of previous e-training models, applications and 

measurement issues.  The process had provided three pieces of important information 

to be taken into consideration in the effort to meet the research objective, which is to 
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develop a meaningful hybrid e-training model for diverse learners.  In the following 

chapters, the research method designed for the study is described, and this also 

includes the empirical data gathering process to test the hypotheses and the overall 

model.  The results presented in Chapter IV of the thesis, provided significant 

implications on the design and nature of a successful e-training system from both 

theoretical and practical perspectives. 
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CHAPTER III 

 

RESEARCH METHODOLOGY 

 

3.1     INTRODUCTION 

 

This chapter describes the research methodology used to answer the research 

questions of the study.  The chapter starts with an introduction to the chapter, followed 

by a discussion of the iterative triangulation participatory design and validation 

method.  Subsequently the chapter will illustrate the six main phases of the study.  

Finally, a section on the research respondents followed by a section on the instrument 

used will be presented. The next section describes the data analysis procedure, which 

starts with a discussion on how construct validation was done using the Rasch 

measurement model followed by an explanation of the six stages of structural equation 

modeling used to answer the proposed research questions. 

 

3.2     THE ITERATIVE TRIANGULATION PARTICIPATORY DESIGN  
AND VALIDATION METHOD 

 

Research design constitutes guidelines one can use to collect, analyze, and interpret 

data using quantitative and qualitative approaches (Cresswell 2005).  Good research is 

guided by particular paradigms within which it operates.  According to Trochim 

(2000), research design provides the glue that holds the research project together.   As 

such, an iterative triangulation participatory design and validation method is used to 

structure the research, to show how all of the major parts of the research project - the 

respondents, the system, the measures - work together to try to address the central 

research questions.   

 

Subsequently, alignment with a specific research paradigm is necessary.  This 

is because it will help establish the criteria according to which one selects and defines 
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problem and how one approaches them theoretically and methodologically (Husén 

2004) as well as the worldview that one adopts (Gay and Airasian 2000).   In regards 

to computer education, computer science or technology in educational research, 

Keeves (2004) argues that the various research paradigms engaged are 

complementary to each other and that the nature of research procedures used in 

educational research is multidisciplinary and multimethod.  Hence, no single method 

of inquiry should be used in educational research.  It has also been argued that the 

emphasis given to a particular paradigm depends on the objective of the particular 

study (Gay and Airasian 2000; Husén 2004).  

 

This study shares a similar perspective.  Nevertheless, a typology of this study 

into a particular research framework is made to allow for its method of inquiry and 

worldview to be made explicit.  Broadly speaking, this study can be described as a 

model development research as its primary objective.  In relevance to that, system 

design, development and validation of instruments and models were done in order to 

achieve the primary objective.  The method used in this research will subsequently be 

referred to as the iterative triangulation participatory design and validation method or 

in short the Participatory Design (PD) method. 

 

PD is a design method recognized for involving users as co-designers in all 

stages of design work.  PD is based on the premise that people who are affected by a 

decision should have an opportunity to influence it (Schuler & Namioka 1993: xii).  

As such, before getting to the model developmental process, the study built various 

types of instructional media, testing and evaluation instruments for the I-MeT 

implementation.  Before the implementation process took place, the validation of the 

instrument used to measure the training program was conducted.  This was done in 

order to provide evidence on the efficacy of the hybrid e-training method towards 

achieving a meaningful learning experience.  In a nutshell, this study adopted mainly 

a quantitative research approach although in some parts during the early and final 

phases of the study, the qualitative approach was adopted.  Figure 3.1 shows the six 

phases of the research design.  Figure 3.2 illustrates the overall picture of the design, 

development and validation of the I-MeT system using participative design and 
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validation method.  Figure 3.3 illustrates the zoom-in flow of stage 1-4 processes 

while Figure 3.4 illustrates the zoom-in flow of stage 5-6 processes.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.1  The instructional design, development, implementation, testing,   
                   evaluation and model development processes of I-MeT 
 

 

Formative Evaluation   Summative Evaluation 1  Summative Evaluation 2  
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Testing & Evaluation 

Testing & Evaluation 

2

LEGEND 

USABILITY TEST 1 

Nielson (1993) suggests a 
minimum of three to five 
users for a usability test.   
The term usability typically 
refers to technical issues, 
whether the system is 
bug-free and intuitively 
operable; usability testing 
for technical errors is an 
important precursor to 
learner-centered usability 
testing (Lohr & Eikleberry 
2000).  Usability test for 
technical errors was done 
at the end of development 
stage on five experts and 
ten end-users. 
 

USABILITY
TEST 1 

USABILITY
TEST 2 

USABILITY TEST 2 

Lohr and Eikleberry (2000) suggest that usability 
tests consider whether or not learner recognizes 
and accesses instructional elements as intended 
by the designer.  Although they agree with 
Nielson’s (1993) rule of thumb on a minimum of 3-
5 sample size as  real-world and fitting the 
demand of most development environments, 
where time and money are the key drivers of 
design; they also offer a practical suggestion - “as 
many as possible, the more eyes on your product 
the better”.  The sample size for this study (pilot) 
was 42 teacher trainees. 

 

2 

1 

1 
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Figure 3.2  Iterative Triangulation-Participative Design and Validation Method 
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Figure 3.3  Iterative Triangulation-Participative Design and Validation of I-MeT  
                        Phase 1-Phase 4 
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Figure 3.4  Iterative Triangulation-Participative Design and Validation of I-MeT  

                        Phase 4-Phase 5 
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3.2.1 Phase 1: Feasibility Study 

 
In the first phase, a feasibility study was conducted to analyze the potential, or the 

feasibility of developing a hybrid e-training system. Ideally, a feasibility study will 

show the economic, environmental, and practical viability of a project or idea, so that 

any problems can be assessed before continuing with the project. The first step done 

by the researcher was to identify alternatives to the proposed system.  After assessing 

the strengths and weaknesses, as well as evaluating opportunities and threats of many 

possible solutions, the most viable alternatives were chosen for a more in-depth 

study.  A brief executive summary of the feasibility study is attached in Appendix A.   

The final result ended with a ‘go’ for the open source WordPress blogging platform.  

Triangulation is a powerful technique that facilitates validation of data through cross 

verification from more than two sources.  In this stage of the study, data were 

collected from three sources which are (i) open-ended questions, (ii) interview and 

(iii) interaction analysis from electronic forums.   

 

3.2.2 Phase 2: Needs Analysis 

 

In the second phase, a needs analysis was conducted as an early sub study involving a 

small scale qualitative research to identify significant contents worth included in a 

computer education course and the needs of the computer trainers.  The respondents 

were twenty four students who attended the Foundation of Computer Education 

course in the year 2003-2005.  They were full time and part time teachers who used 

computers to teach Information Technology, Computer Science, Mathematics, 

Science, Islamic Education and various other subjects in schools. Table 3.1 shows the 

results of the task analysis conducted in this phase to identify content needs.  Thirty-

one subtopics were listed (three were newly added in 2005).  Based on the class of 

2003-2005 evaluation, the proposed time period and method of delivery were also 

stated.   

 

 The respondents were asked to rate the probability of their applying the 

knowledge acquired in their future teaching and learning plans (probability of use).   

A total of 25% (n=6) - 100% (n=24) of the respondents said ‘yes’ to the probability of 
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their using the knowledge accordingly based on the topics (Table 3.1 column 3) in 

their teaching and learning.  However, for one subtopic (Computer Applications in 

the Teaching of Science and Mathematics in English), only 25% (n=6) of the 

respondents said they would use the knowledge.   

 

 All the six respondents were Science or Mathematics teachers and the rest 

taught computers with subjects other than Science or Mathematics.   As a result, this 

subtopic was removed from the face-to-face curriculum and posted to the portal, and 

reproduced to the same extent as supplementary e-books for self-study as can be seen 

in Figure 1.6 earlier in Chapter 1.  These CD-based modules on computer 

applications in the teaching of Science and Mathematics in English were tailored for 

those who were interested, especially the Science teachers. 

 

Table 3.1   Task analysis to determine computer training content 
 

Content Time (min) Probability of use Consequences 
of incompetence 

Importance 

Foundation of Computer Education:

1. Computer in Education** 

2. Computer Integration in T&L** 

3. Computer Applications in the Teaching of 

Science and Mathematics in English** 

4. Computer-Mediated Communication** 

5. Integrated Learning in Computer Ed.** 

6. Learning Organization* 

7. Teaching Methods and Strategies** 

8. Facilitator Skill* 

9. Effective Computer Training Delivery** 

10.   Instructional Design ** 

 

30 (OL) 

30 (OL) 

30 (OL) 

 

30 (OL) 

30 (OL) 

60 (Hyb) 

60 (Hyb) 

30 (OL) 

60 (Hyb) 

50 (F2F) 

 

100.0%  (24) 

100.0%  (24) 

  25.0% ( 6) 

 

  95.8%(23) 

  95.8%(23) 

  75.0%(18) 

 100.0%(24) 

 100.0%(24) 

 100.0%(24) 

 100.0%(24) 

 

Significant 

Significant 

Significant 

  

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Disastrous 

 

Important 

Important 

Important 

 

Important 

Important 

Critical 

Critical 

Critical 

Critical 

Critical 

Learning Theories: 

1. Behaviorism** 

2. Constructivism** 

3. Cognitivism** 

4. Adult Learning* 

5. Situated Learning** 

6. Contextual** 

7. Anchored Instruction** 

8. Human-Computer Interaction** 

9. Minimalist** 

10. Experiential Learning** 

11. Cognitive Load** 

12. Cognitive Flexibility** 

 

 

30 (OL) 

90 (Hyb) 

30 (OL) 

25 (F2F) 

30 (OL) 

30 (OL) 

30 (OL) 

30 (OL) 

25 (F2F) 

30 (OL) 

25 (F2F) 

30 (OL) 

 

  100.0%(24)     

   95.8%(23) 

   58.0%(14) 

   92.0%(22) 

   58.0%(14) 

   58.0%(14) 

   58.0%(14)  

   92.0%(22) 

 100.0%(24) 

   92.0%(22) 

   92.0%(22) 

   58.0%(14) 

 

Serious 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant  

Significant  

Significant 

 

Important 

Critical 

Important 

Critical 

Important 

Important 

Important 

Important 

Critical 

Critical 

Critical 

Critical 

continue… 
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Learner Differences: 

1. Multiple Intelligences** 

2. Personality** 

3. Learning Style** 

4. Cognitive Style* 

 

 

50 (F2F) 

50 (F2F) 

50 (F2F) 

60 (OL) 

 

   

92.0%(22) 

100.0%(24) 

100.0%(24) 

100.0%(24) 

 

 

Significant 

Serious 

Significant 

Significant 

 

 

Critical 

Critical 

Critical 

Critical 

Computer Skills: 

1. Internet & e-Learning** 

2. WeBlogging* 

3. Web Construction** 

4. Hard Disk Maintenance* 

5.     Multimedia Applications** 

 

 

60  (Hyb) 

60  (Hyb) 

60  (Hyb) 

30  (OL) 

180(OL) 

 

 

100.0%(24) 

100.0%(24) 

100.0%(24) 

100.0%(24) 

100.0%(24) 

 

 

Serious 

Significant 

Significant 

Significant 

Significant 

 

 

Important 

Critical 

Critical 

Important 

Critical 

*   suggested for inclusion into new curriculum by past course participants/education expert s 
 
**  covered in current curriculum 
 
     FTF= Face-to-face interaction          OL = Online Learning             Hyb= A combination of F2F and online learning 

Adapted from Pratt (1980, 1994) 

 
 
 

 The respondents were also asked to rate the subtopics in terms of the 

consequences of incompetence in certain areas.  Four scales were provided starting 

with “not significant” (0 marks), “significant” (1 mark), “serious” (2 marks) and 

“disastrous” (3 marks).  The average rating for twenty nine of the subtopics were 

“significant” while one subtopic, Instructional Design received an average rating of  

“disastrous” and three subtopics (Internet & e-Learning, Personality and 

Behaviorism) received an average rating of  “serious”.   

 

Additionally, the respondents were asked to rate the importance of each 

subtopic.  Four scales were provided starting with “not relevant” (0 marks), “not 

important” (1 mark), “important” (2 marks) and “critical” (3 marks).  Thirteen 

subtopics received an average rating of “important” while the other eighteen 

subtopics received an average rating of “critical”.   

 

On the whole, one subtopic was rated “serious”, one were rated “disastrous” 

while the rest were rated “significant” if the respondents felt incompetent in the 

subtopic.  However, all subtopics received a high rating of either “important” or 

“critical”.  As a result, all significant subtopics that received a rating of “significant” 

…continued 
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and “important” will be delivered online while all “critical” subtopics were delivered 

face-to-face with additional activities to be delivered online.  This was done despite 

the fact of whether the subtopics received a rating of significant, disastrous or serious 

as a consequence of incompetence.  Next, a task analysis for media use was 

conducted to ensure what had been used was suitable to learner needs and to identify 

the contents that needed to be added.  The result of the task analysis is shown in Table 

3.2.  

 

 

Table 3.2   Task analysis to determine instructional media 

 
Content  Current 

Availability 
Probability of 
use but not 
compulsory 

Consequences of 
 Non‐existence 

Importance

Face to Face 

Availability of Power Point presentations*  

CMC  

Availability of Power Point presentations*  

Easy access to electronic articles/journals* 

Access to online catalogues* 

One‐to‐one communication (e‐mail)** 

Many‐to‐many communication (e‐discussion)** 

Electronic submission of  assignments** 

Electronic submission of projects** 

Peer review of assignments** 

Instructor review of assignments** 

Peer review of projects** 

Instructor review of assignments** 

Electronic reflection* 

Electronic portfolio** 

Written exam 

Self Learning 

Self Learning Module/E‐Books/Printed Text Book 

 

some 

 

some 

some 

some 

yes 

yes 

yes 

some 

some 

yes 

yes 

yes 

no 

yes 

no 

 

no 

 

100.0%(24) 

 

100.0%(24) 

  75.0%(18) 

  50.0%(12) 

  95.8%(23) 

  95.8%(23) 

  25.0%(  6) 

  12.5%(  3) 

 100.0%(24) 

 100.0%(24) 

 100.0%(24) 

 100.0%(24) 

   95.8%(23) 

   95.8%(23) 

    00.0%( 0) 

 

100.0%(24) 

 

Serious 

 

Serious 

Significant 

Significant 

Significant 

Serious 

Significant 

Significant 

Significant 

Significant 

Significant 

Significant 

Disastrous 

Disastrous 

Not significant 

 

Significant 

 

 

Critical 

 

Critical 

Important 

Not 

important 

Important 

Critical 

Important 

Important 

Important 

Critical 

Important 

Critical 

Critical 

Critical 

 

Important 

*   suggested for inclusion into new curriculum by past course participants/education experts              **  covered in current 
      curriculum                        

Adapted from Pratt (1980, 1994) 
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3.2.3 Phase 3 & 4: System Design and Development 

 

The next phases of three and four constitute the system design and development 

phases which included three major stages of design and development, namely, (i)  

designing and developing the course handbook, (ii) designing and developing the 

computer education blog, and (iii) analyzing course objectives and selecting materials 

for self-learning to be written in a book form.   

 

(i) Stage 1 of Phases 3 & 4: Development of the Course Handbook 

 

The first stage of the design phase was to come up with learning matrix (Table 3.3) 

based on previous course evaluation, course synopsis, course structure and analysis of 

various other documents such as the Malaysian Qualification Framework, documents 

and course structures from national and overseas courses with similar synopsis and 

course requirements.  This was followed by the development of the course structure 

and a complete course handbook as shown previously in Chapter 1 as Figure 1.3.  

 

The course handbook essentially was designed based on the task analysis 

results from Table 3.1 and Table 3.2.  Triangulation of data was made with data from 

document analysis and interaction analysis of the electronic forums.  The handbook is 

partially affixed in Appendix B.  The course handbook was presented to 16 experts in 

three stages as listed and described in Appendix C.  The course structure and contents 

especially the learning matrix, (Table 3.3) as described in greater detail in the 

handbook, were developed and redeveloped based on experts consensus on overall 

comments and suggestions.  
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Table 3.3   Learning Matrix for Computer Education course 

 
Learning Outcomes  Learning Process  Assessment 

 
Participants should be able to demonstrate 
the ability to apply fundamental theories 
and principles of instructional design and 
meaningful computer training delivery. 
 

 
 Guided student presentations  

 
 Lesson plan 
 Teaching media 
 Teaching method  
 Teaching strategy 
 Teaching 
Approach 

 Pedagogical 
content 
knowledge 
 

 
Participants should be able to apply 
knowledge and skills in information and 
communication technology articulately and 
develop critical thinking, inter‐personal and 
communication skills through working in 
large and small multi‐discipline and/or 
multi‐cultural group. 

 
 Identify, explore and select knowledge 

from various databases and resources 
and integrates them with prior 
knowledge and experience to create 
and organize new knowledge that can 
be assessed by peer and moderators.   

 Participants will work individually or 
cooperatively within their small group 
to design and develop a weblog and 
collaborate with other groups to 
achieve a shared goal 
 

 
 Reflective journal  
 Online forum 
 Individual/group 
blogs 

 

 
Participants as an autonomous learner and 
trainer are responsible for: 
 promoting, protecting and enhancing 

social values, cultural diversity and 
beliefs 

 Adhering to the global netiquette for 
their benefit as well as for the 
participants, institution and society at 
large.  
 

 
 Presentations and workshops  
 Practical Training/micro teaching/macro 
teaching 

 Blogging activities 
 Online discussion 
 

 
 Class 
participation 

 Field work 
 Field report 
 Reflective journal 
 Weekly forums 
 

 
 Participants are to maintain records of 

activities for critical reflections and 
improvement. 
 

 
 Critical reflection 
 

 
 Reflective journal 
 

 
 Able to do feasibility and needs analysis 

study to identify real world problems in 
media development and come up with a 
project to solve the problem. 

 SWOT analysis 
 Identification and application of an 

instructional design model 
 Problem‐oriented project pedagogy 

 
 An instructional 

media for 
computer 
training  
 

 
 Able to identify global trends and 

suggest a short‐term curriculum for a 
computer‐integrated course at a 
competitive price yet able to break‐
even. 

 Able to create creative and innovative 
brochure to market the course.  
 

 
 Workshop 
 Cooperative and collaborative group 

work 
 

 
 An eye‐catching 

brochure  
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(ii) Stage 2 of Phases 3 & 4: Development of the Course Blog 

 

The second stage of phases three and four involved designing and developing the 

course blog, named Computer Education.  Sample screen captures are shown in 

Figures 3.5 and 3.6.  The full version of the computer education blog can be accessed 

at http://rosseni.wordpress.com.   

   

 

 

Figure 3.5  A link to one of the e-training participants’ blog  



95 
 

 

 
Figure 3.6  A sample posting by the hybrid e-training facilitator 

 

 

(iii) Stage 3 of Phases 3 & 4: Development of the Supplementary e-Book 

 

The third stage of phases three and four involved analyzing, stating the table of 

contents based on the course objectives plus selecting previous PowerPoint lecture 

materials written for the course and rewriting them into a book format as a more 

convenient self-learning material.  The hardcopy of the manuscript was reviewed by 
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an expert reviewer from the Faculty of Education.  The content was not sufficient at 

that time and was not recommended for publication.  It was then improved and 

reviewed by a second expert reviewer from the faculty member and received 

favourable review.  The university press had later sent the manuscript to external 

reviewer resulting strong recommendation for publication upon improvement on 

writing style.  For the purpose of training during the implementation stage, the 

manuscript was posted in the widget box of the computer education blog and later 

packaged as an e-book on CD-ROM to overcome problems with accessibility and 

downloading turnaround time. The e-book is attached in Appendix D also pictured as 

Figure 1.4 on page 7 in Chapter I.  The Computer Education Series CD-ROM1-CD-

10 which was used in previous trainings was made available to students.   

 

3.2.4 Phase 5: Training and Implementation 

 

The subsequent phase was phase five, training and implementation.  Before the start 

of this phase, which was at the end of the development stage, two usability tests were 

conducted.  Nielson and Landauer (1993) suggest a minimum of three to five users 

for a usability test.   The term usability typically refers to technical issues, whether 

the system is bug-free and intuitively operable; usability testing for technical errors is 

an important precursor to learner-centered usability testing (Lohr and Eikleberry 

2000).  The first usability test for technical errors was done at the end of the 

development stage on five experts and ten end-users (Appendix E).  The purpose was 

to find bugs and to improve on various aspects of the computer education blog. 

 

The second usability test as suggested by Lohr and Eikleberry (2000) was 

conducted to consider whether or not learner recognizes and accesses instructional 

elements as intended by the designer.  Although they agree with Nielson and 

Landauer’s (1993) rule of thumb on a minimum of 3-5 sample size as  real-world and 

fitting the demand of most development environments, where time and money are the 

key drivers of design, they also offer a practical suggestion - “as many as possible, 

the more eyes on your product the better”.  For the purpose of this second usability 

test, all 42 of the pilot test respondents were involved. They fit the description and 
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requirements as respondents for this study.  They were involved for eight weeks and 

attended three face-to-face sessions of the hybrid e-training course. 

 

3.2.5 Phase 6: System Maintenance and Model Development 

 

The last phase, which is phase six of the study, involved maintenance and model 

development.  Maintenance is iterative.  It is an on-going phase as more bugs are 

discovered and new ideas arise.  Although the data had been collected and no class 

was in session during certain months of the year, the computer education blog was 

accessed every now and then by previous trainees and the researcher.  The details of 

the sample and instruments used in the actual data collection process will be 

discussed in further detail in the subsequent sections.   

 

After numerous iterations to achieve a progressively better system after each 

rounds of iteration, the real implementation was conducted between February and 

August of 2008.  The data was collected and analyzed using SPSS 15.  Subsequently, 

logit scores were estimated using the Winsteps 3.64.2 Rasch Model Programs.  

Finally these logit scores for all person measures were plucked into the hypothesized 

measurement and structural models of the study using AMOS 7.0 software for 

Structural Equation Modeling.  Confirmatory factor analysis and structural equation 

modeling analysis were applied to come up with models that most fit the data. 

 

3.3 SAMPLE SIZE AND RESEARCH RESPONDENTS 

 

This study employed the structural equation model (SEM) to answer RQ2-RQ7.  As 

stated by Kline (2005), SEM is a large-sample technique that requires large sample 

sizes.  Many factors, including the type of estimation algorithm used in the analysis, 

affect sample size requirements.  In general, sample sizes of less than 100 would be 

considered “small”, between 100-200 cases, considered “medium” and sample sizes 

that exceed 200 cases could be considered “large” (Kline 2005).  As with any 

statistical method, the critical question is how large a sample is needed? Bentler and 

Chou (1987) suggest that in SEM, the sample size requirements vary for 

measurement and structural models.  In an ideal case, the following Bentler and Chou 
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(1987) rules of thumb need to be satisfied in order to test measurement and structural 

models as explained in the subsequent sections. 

 

3.3.1 Measurement Models 

 

A ratio of ten responses per free parameter is required to obtain trustworthy estimates 

(Bentler and Chou 1987).  Others suggest a rule of thumb of ten subjects per item in 

scale development is prudent (Flynn and Pearcy 2001).  However, if the data are 

found to violate multivariate normality assumptions, the number of respondents per 

estimated parameter increases to 15 (Bentler and Chou 1987; Hair, Black et al. 2006). 

In this research, each of the constructs to be measured had five to six indicators, i.e. 

ten to twelve parameters.  Applying Bentler and Chou’s 10:1 rule of thumb, a sample 

size of 100 to 120 was required. Applying Flynn and Pearcy’s (2001) rule of thumb, a 

sample size of 50 to 60 would suffice.   Thus in terms of sample size, the study, met 

these requirements.   To ensure a large sample size as suggested by Kline (2005), a 

total of 213 respondents were engaged in the study.  

 

3.3.2 Structural Models 

 

A ratio of five responses per free parameter is required to obtain trustworthy 

estimates (Bentler and Chou 1987). With a total (maximum) of 112 observables or 

indicators, i.e. maximum of 224 free parameters, the effective sample size required to 

test the trustworthiness of the model would be 1120. However, a sample size 

exceeding 400 to 500 becomes ‘too sensitive’, as almost any difference is detected, 

making all goodness-of-fit measures indicate poor fit (Hair et al. 1995).  Furthermore, 

given the training limitations, this sample size was far from achievable. For a 

meaningful model assessment, some form of data reduction was required. 

  

Another consideration was model complexity, where a more complex model 

with more parameters requires larger samples than more parsimonious models, in 

order for the estimates to be comparably stable; thus a sample size of 200 or even 

much larger may be necessary for a complicated model (Kline 2005).  Hair et al. 

however, argues that as SEM matures and additional research is undertaken on key 
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design issues, previous guidelines such as “always maximize your sample size” and 

“sample size of 300 are required” are no longer appropriate.  Therefore the following 

suggestions are offered: 

 

(i) SEM models containing five or fewer constructs, each with more than 

three  items (observed variables), and with high item communalities 

(.6 or higher), can be adequately estimated with a sample as small as 

100-150. 

(ii) If any communalities are modest (.45-.55), or the model contains 

constructs with fewer than three items, then the required size is 

more on the order of 200. 

(iii) If the communalities are lower or the model includes multiple under 

identified (fewer than 3 items) constructs, then minimum sample sizes 

of 300 or more are needed to be able to recover population parameters. 

(iv) When the number of factors is larger than six, some of which used 

fewer than three measured items as indicators, and multiple low 

communalities are present, sample size requirements may exceed 500. 

 

Based on the above requirements, where communalities for the data were 

modest (all were > 0.4 as can be seen in Appendix H) except for one construct in 

MeT which had only two items in the construction indicator, the required size is on 

the order of 200.  As such, the researcher offered the hybrid e-training to as many 

trainees at a higher institution as possible.  Initially 248 respondents signed up for the 

course.  From this number, 213 completed the course for eight weeks and submitted 

the questionnaire.   

 

The research respondents consisted of (i) educational developers and learning 

technologists, whose primary role was to work with or alongside practitioners to 

enable and enhance e-learning researchers in learning and e-learning; (ii) ICT trainers 

appointed by their institutions, whose role was to support and direct staff in the fields 

of ICT and Computer Science; (iii) appointed ICT trainers, teachers and teacher 

trainees, and (iv) ICT educators in the country or Asia in general.  The terms ICT and 
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Computer are used interchangeably in this study, so are the terms trainees and 

trainers. 

 

In reference to the above operational definitions, a number of different 

communities of users are referred to in this study.   Broadly speaking, they are 

computer or ICT trainers or trainees.  Despite their internal complexities, these 

communities will be referred to in this study, simply as ICT/computer 

trainees/trainers.  The pilot sample was 42 ICT trainees from the same institution. The 

subsequent sample encompassed 213 participants, 172 females and 37 males, 

studying at a public university in Malaysia.  The trainees were enrolled in credit-

bearing education and computer education courses.   

 

3.4 INSTRUMENT AND DATA 

 

A survey questionnaire namely the Integrated Meaningful Hybrid e-Training 

Instrument (I-MINT) version 5.2 was used as the major instrument in this study to 

empirically test all three hypothesized relationships.  The I-MINT questionnaire, as 

can be seen in Appendix G, contains four sections (Section A to Section D).   Section 

A contains demographic items such as academic qualification, gender, and ethnic, 

age, teaching experience, country of origin and study program.  Section B contains 

items for the meaningful e-training (MeT) measure.  Section C contains items for the 

hybrid e-training (HiT) measure, and sections D contains items for the measure of 

learning preference (LSP).   Scale measures for Section B through section D will be 

explained further in the next paragraphs. 

 

The items in section B, used to measure meaningful e-training (MeT), were 

developed based on the meaningful learning rubric template constructed by Jonassen, 

Peck and Wilson (1999).  The first version of the adapted MeT consisted of 21 items 

to measure the meaningfulness of the hybrid e-training experience by the respondents 

in this study.  The rubric was constructed based on the five meaningful learning 

attributes (Jonassen, Peck and Wilson 1999), which are cooperation, activity, 

authenticity, construction and intentionality.   Table 3.4 shows the contents of MeT.  

Items for each of the 5 sub measures under MeT can be referred to in Appendix G.  
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Content validation for the instrument was performed by experts 13, 16, 17 and 18 and 

reviewed by experts 11, 12, 14 and 15 as listed in Appendix C. 

 

Table 3.4   Contents of  MeT measure 
 

Factors Item ID Total Item 

Cooperation B01 - B04 4 

Activity B05 - B09 5 

Authenticity B10 – B13 4 

Construction B14 – B15 2 

Intentionality B16 – B21 6 

*Total items = 21 
 

Section C measures the hybrid e-training.  HiT was adopted from the 

Demand-Driven Learning Model measurement tool (Mac Donald et al. 2001, 2002). 

The first version of the adapted HiT measure consisted of 61 items to measure the 

usefulness of a hybrid e-training course on a Likert-type scale.  The original Likert 

scale has five points from strongly agree to strongly disagree; those with 6, 7 or 8, 

etc. are Likert-type scales (Likert 1932).  Likert (1932) actually scaled the category 

labels he used.  Although the instrument for this study used a scale of 1-to-5, no 

scaling was done to determine the anchors.  In addition, a response category for “Not 

Applicable” was added for each Likert item (Palant 2001).  As such, they are referred 

to as a "Likert-type" scale.   

 

The next step was to establish the content validity of the instrument and to test 

the reliability and internal consistencies of HiT (section C of the I-MINT instrument).  

The instrument was reviewed in various aspects; technical, language and instructional 

design in terms of (i) pedagogical/learning strategy, (ii) theories in practice, (iii) 

cosmetic design of instructional media,  and (iv) course functionality. The HiT 

measure consists of 61 items that form 5 constructs, namely Content (9-item), 

Delivery (9-item), Service (7-item), Outcome (12-item) and Structure (24-item).  The 

respondents rated the aspects of the course on a 1-to-5 scale where 1 equals "strongly 

disagree" and 5 equals "strongly agree";  1 represents the lowest and most negative 

impression on the scale, 3 represents an adequate impression, and 5 represents the 
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highest and most positive impression.  They chose N/A if the item was not 

appropriate or not applicable to the course. Table 3.5 shows the contents of the HiT 

measure after content validation, as compared to two other studies done previously by 

other researchers. 

Table 3.5   Contents of  the HiT measure 
 

 

Factors 

 

Item ID 

α 

(Total Item for 
This Study) 

α  

(*Total Item 
Previous Study 1)  

α  

(*Total Item 
Previous Study 2) 

 

Content 

 

C01 – C09 

 

.93 (09 items) 

 

.88 (9 items) 

 

.88 (8 items) 

Delivery C10 – C18 .92 (09 items) .91 (10 items) .92 (9 items) 

Service C19 – C25 .89 (07 items) .92 (12 items) .93 (8 items) 

Outcome C26 – C37 .95 (12 items) .94 (15 items) .88 (9 items) 

Structure C38 – C61 .97 (24 items) .96 (23 items)  .96 (23 items) 

Total 
Items 

 61 items 69 items 57 items 

*MacDonald et al. (2002) 

 

The third measure of the I-MINT instrument, the measure of learning style 

preferences (LSP) contained in Section D.  The measure was adapted from Perceptual 

Learning-Style Preference Questionnaire by Reid (1984). The first version of the 

adapted LSP measure consisted of 30 items to measure six learning style preferences 

on a Likert-type scale.  This questionnaire instructed respondents to read the 

statement quickly, without too much thought and asked respondents not to change 

their responses after they had made their choice.  The respondents had to decide 

whether they agreed or disagreed with each statement.  The respondents rated the 

degree of their agreement to the statement on a 1-to-5 scale; 1 equals "strongly 

disagree" and 5 equals "strongly agree."  1 represents the lowest and most negative 

impression on the scale, 3 represents an undecided impression, and 5 represents the 

highest and most positive impression.  The respondents would choose 3 if they could 

not decide.  Table 3.6 shows the contents of the LSP measure after the content 

validation for this study and for a previous study using the same instrument 

(Rosmidah 2006). 
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Table 3.6   Contents of  LSP measure 

 

 

Factors 

 

Item ID 

α 

(Total Item for This Study) 

α 

(*Total Item Previous Study 1) 

 

Visual 

 

D06, D10, D12, 
D24, D29 

 

.49 (5 items) 

 

.89 (5 items) 

Auditory D06, D10, D12, 
D24, D29 

.62 (5 items) .86 (5 items) 

Kinesthetic D06, D10, D12, 
D24, D29 

.88 (5 items) .87 (5 items) 

Tactile D06, D10, D12, 
D24, D29 

.81 (5 items) .83 (5 items) 

Group D06, D10, D12, 
D24, D29 

.82 (5 items) .88 (5 items) 

Individual D06, D10, D12, 
D24, D29 

.84 (5 items) .89 (5 items) 

Total Items  30 items 30 items 

*Rosmidah (2006)  

 
 

3.4.1 Content Validation Procedure 

 
In order to achieve content validity, the researcher thoroughly reviewed related 

literature and conducted interaction analysis as well as document analysis.  

Subsequently, discussions with language and technical experts were conducted in 

addition to a judgment process by an expert jury, consisting of two education experts, 

two computer training experts, two educational technology experts and one expert in 

the area of measurement in educational technology.  A pretest involving 42 students 

who fit the description of computer trainers at an institution of higher learning in 

Malaysia was conducted.  As a result, the researcher came up with 61 items for the 

hybrid e-training (HiT) measure, which had 3 additional items than the original 

adapted 59-item DDLM measuring tool (Mac Donald et al. 2001, 2002).   

 

As for the meaningful e-training measure (MeT), 21 items were formulated 

and finalized based on the original 21-item rubric guideline by Jonassen, Peck and 
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Wilson (1999).  The same procedure was applied for the Learning Style Preference 

measure.  All 30 items from the original Learning Style Perception Inventory (Reid 

1984) were modified accordingly, and the number of items was maintained.  When 

two items had virtually identical content, one was dropped.  The items, which the 

judges could not agree on, were also dropped.  Summated scales were created from 

the pretest and items with item-total correlation of less than 0.5 were either deleted 

(Byrne 2010) or modified.  Factor analysis was not done at this stage since the sample 

size was less than 50.  For the final data, logit scores were calculated using the 

Winsteps 3.64.2 - Rasch Model Programs. 

 

3.4.2 Data Reliability  

 

For the assessment of reliability, the instrument was administered to 42 computer 

trainees in a pretest, and subsequently to another 213 respondents at a higher learning 

institution.  The cronbach alpha reliability analysis was conducted to ensure that the 

internal consistency was at least maintained, if not improved from the pretest 

reliability.  For the MeT measure, the Cronbach’s alpha procedure yielded an index 

of .514, a rather low index but still acceptable.  Pursuant to this result, expert 

judgment was consulted, which resulted in the suggestion to go ahead with the 

measure based on content validation. 

  

Thus, the measure was used for actual implementation with 213 respondents, 

which yielded a higher overall Cronbach’s alpha of .888.  The alphas of the sub-

measures were still rather low with only two in the high side.  They range from .366 

to .746 as shown in Table 3.7.  Overall analyses and further consultation with experts 

suggested that the instrument needed to be analyzed using the Rasch model to take 

into consideration both person and item measures.  This decision was also based on 

the strong support from existing literature and the expert validation on the items’ 

validity.  However, for future studies, more items are suggested to be added to the 

constructs to establish higher internal consistency. 
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Table 3.7 Reliability analysis of the MeT measure with overall reliability  
                           coefficient equals .888 

 
 
Cronbach's Alpha for 
construct measure 
 

Item 
 
 

Scale Mean if 
Item Deleted 

 

Scale Variance if 
Item Deleted

 

Corrected Item‐
Total Correlation 

 

Cronbach's Alpha if 
Item Deleted

 

.366 for COOPERATION 

measure of MeT 

 N of items = 4 

B1  35.09  59.308  ‐.201  .896 

B2  34.97  60.009  ‐.277  .899 

B3  34.31  49.930  .695  .876 

B4  34.29  50.422  .647  .878 

.746 for  ACTIVITY 

measure of MeT 

 N of items = 5 

B5  35.02  58.787  ‐.115  .895 

B6  34.07  51.599  .609  .879 

B7  34.19  51.219  .708  .876 

B8  34.57  48.953  .700  .875 

B9  34.52  48.591  .774  .873 

.706 for AUTHENTICITY 

measure of MeT N of 

items = 4 

B10  34.34  49.904  .721  .875 

B11  34.31  51.028  .758  .875 

B12  34.46  49.570  .738  .874 

B13  35.23  58.102  .005  .891 

.580 for CONSTRUCTION 

measure of MeT N of 

items = 2 

B14  34.19  51.144  .625  .878 

B15  34.10  51.442  .673  .877 

       

         

.554 for 

INTENTIONALITY 

measure of MeT 

N of items = 2 

B16  35.08  59.262  ‐.192  .896 

B17  34.44  49.134  .764  .873 

B18  34.38  49.134  .781  .873 

B19  35.09  59.091  ‐.167  .895 

B20  35.17  58.418  ‐.065  .893 

B21  34.38  49.672  .762  .874 

 

For the HiT measure, in the pretest involving 42 respondents, the Cronbach’s 

alpha procedure generated an index of .926, which indicated a high reliability 

coefficient.  The alphas of the sub measures were also acceptable with reliability 

coefficient of .694 for content measure, .774 for delivery, .093 for service, .808 for 

outcome and .895 for structure.  As such, the measure was used for the actual 

implementation with 213 respondents, which yielded a slightly higher overall 

Cronbach’s alpha coefficient of .932 as shown in Table 3.8.  The alphas of the sub 

measures were also high for each of the five constructs.  They ranged from 0.886 to 

0.971.  The overall analyses suggested that the instrument was reliable to measure the 

usefulness of the hybrid e-training. 
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Table 3.8   Reliability analysis of the HiT measure with overall reliability 
                          coefficient equals.932 

 
 
Cronbach's Alpha for 
construct measure 
 

Item 
 
 

Scale Mean if 
Item Deleted 

 

Scale Variance if 
Item Deleted

 

Corrected Item‐
Total Correlation 

 

Cronbach's Alpha if 
Item Deleted

 

0.933 for CONTENT 

measure  of the HiT  

N of items = 9 

c1  31.9859  27.929  .747  .925 

c2  32.0141 28.372 .750  .925

c3  32.1502 27.685 .787  .923

c4  32.3991 27.543 .761  .924

c5  32.0704 28.670 .700  .928

c6  32.1972 28.225 .699  .928

c7  32.0000 28.123 .755  .925

  c8  31.9484 27.889 .765  .924

  c9  32.0235 27.995 .786  .923

 

0.921 for DELIVERY 

measure  of the HiT 

N of items = 9 

c10  30.7089  30.151  .703  .913 

c11  30.5869  30.074  .796  .908 

c12  30.5775 30.792 .768  .910

c13  30.5775 29.490 .724  .912

c14  30.6291 30.414 .687  .914

c15  30.5493 29.164 .780  .908

  c16  30.5258 28.581 .732  .912

  c17  30.4460 30.824 .735  .912

  c18  31.0423 29.154 .628  .921

0.886 for SERVICE 

measure  of the HiT  

N of items = 7 

c19  23.9343  16.307  .719  .864 

c20  23.8685 16.360 .760  .860

c21  23.8685 16.152 .741  .862

c22  23.8592 15.933 .789  .856

c23  24.0798 16.357 .620  .876

c24  24.4131 16.234 .501  .898

c25  24.3146 16.405 .696  .867

0.948 for OUTCOME 

measure  of the HiT  

N of items = 12 

c26  42.7324  55.084  .678  .946 

c27  42.6995 53.268 .795  .942

c28  42.7277 53.775 .727  .945

c29  42.4225 53.745 .781  .943

c30  42.3146 53.830 .783  .943

c31  42.2394 54.598 .767  .943

c32  42.9343 52.788 .746  .944

c33  42.4131 53.913 .813  .942

  c34  42.3333  54.525  .718  .945 

  c35  42.4977 53.732 .787  .943

  c36  42.6009 53.316 .749  .944

  c37  42.6291 53.687 .734  .944

 

 

 

 

 

 

 

 

Continue… 
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0.971 for STRUCTURE 

measure  of the HiT 

N of items = 24 

 

c38 

 

89.9155  258.653 

 

.757  .970 

c39  89.0282 265.443 .499  .972

c40  90.3286 261.325 .381  .976

c41  89.9108 261.978 .651  .971

c42  89.6385 259.722 .780  .970

c43  89.7606 255.079 .855  .969

c44  89.9296 253.490 .791  .970

c45  89.9953 252.590 .766  .970

c46  89.7512 256.622 .840  .970

c47  89.6526 258.341 .774  .970

c48  89.7371 258.214 .748  .970

c49  89.7512  257.839  .747  .970 

  c50  89.5211 257.694 .829  .970

c51  89.6432 255.872 .746  .970

c52  89.5962 258.855 .798  .970

c53  89.5775 258.556 .823  .970

c54  89.5540 257.994 .800  .970

c55  89.6103 256.192 .840  .970

c56  89.6244 256.971 .856  .970

c57  89.5446 256.598 .881  .969

c58  89.5962 256.798 .837  .970

c59  89.5962 255.836 .845  .970

c60  89.6667 253.384 .856  .969

c61  89.5681 256.699 .818  .970

 
 

 

For the LSP measure, in the pretest with 42 respondents, the result indicates 

an acceptable, but rather low, overall Cronbach’s alpha of .511.  Expert judgment was 

consulted, that led to the suggestion to go ahead with the measure based on content 

validation and previous reliability achieved in other study done locally (Rosmidah 

2006).  As such, the measure was used for actual implementation with 213 

respondents, which yielded a higher overall Cronbach’s alpha of .882.  The alphas of 

the sub measures were acceptable, ranging from .486 to .882 as shown in Table 3.9.  

Overall analyses and further consultation with experts suggested that the instrument 

needed to be analyzed using the Rasch model or any other method to take into 

consideration both person and item measures. 

 
 
 
 
 
 
 

…continued 
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Table 3.9 Reliability analysis of the LSP measure with overall reliability  
                           coefficient equals.887 
 
 
Cronbach's Alpha for 
construct measure 
 

Item 
 
 

Scale Mean if 
Item Deleted 

 

Scale Variance if 
Item Deleted

 

Corrected Item‐
Total Correlation 

 

Cronbach's Alpha if 
Item Deleted

 

.486 for VISUAL

measure of LSP 

 N of items = 5 

D6  13.59  4.942  .342  .346 

D10  13.36  5.345  .332  .365 

D12  13.40  5.289  .231  .423 

  D24  13.64  4.694  .368  .321 

  D29  13.86  5.933  .031  .570 

 

.618 for  AUDITORY 

measure of LSP 

 N of items = 5 

D1  14.32  6.503  .351  .551 

D7  14.32  6.682  .408  .521 

D9  14.51  6.638  .346  .553 

D17  14.63  6.999  .296  .578 

D20  14.46  6.910  .391  .531 

.882 for KINESTHETIC 

measure of LSP 

 N of items = 5 

D2  15.24  8.730  .553  .783 

D8  15.17  8.575  .610  .768 

D15  15.19  7.515  .695  .738 

D19  15.38  8.464  .509  .798 

  D26  15.15  8.172  .615  .764 

.809 for TACTILE 

measure of LSP 

 N of items = 5 

D11  15.08  8.159  .572  .767 

D14  15.00  7.750  .646  .744 

D16  15.23  8.187  .507  .790 

D22  14.90  8.240  .692  .737 

  D25  15.32  8.286  .533  .780 

.823 for GROUP 

 N of items = 5 

 

D3  14.68  9.314  .691  .763 

D4  14.50  9.912  .616  .785 

D5  14.69  9.564  .698  .762 

D21  14.60  9.883  .542  .808 

D23  14.89  9.893  .536  .809 

.837 for  INDIVIDUAL 

measure of LSP 

 N of items = 5 

D13  12.66  12.226  .519  .837 

D18  13.01  11.089  .676  .794 

D27  13.27  11.680  .596  .816 

D28  13.16  11.314  .676  .795 

D30  13.17  10.588  .735  .777 

 

 

3.5 Adequacy of the Measurement 

 

In order for a useful measurement to take effect, a number of circumstances must 

apply.  First, the measurement process must use valid items that can be established to 

define the measured construct.  The second circumstance is to have a clear conception 

and definition of the construct on which we intend to make measures.  The items used 

must define the measured construct consistent with theoretical expectations. The third 

circumstance is to ensure that the items, when administered to suitable persons, will 

lead to outcomes that are consistent with the purpose of measurement.  This relates to 
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the ability of the items to consistently reproduce the person ranking or ordering with 

their relative measures if the same sample of respondents were given another set of 

items measuring the same construct.  The fourth circumstance concerns the use of 

valid response patterns. Without valid response patterns, persons cannot be accurately 

located on the measured construct (Wright and Stone 1979) nor can the construct be 

accurately defined.  In reference to rating scale analysis, another important aspect that 

requires investigation is the effective functioning of the rating scale categories (Bond 

and Fox 2001).   

 

The following sections summarize the results of the validation of the MeT, 

HiT and LSP scales used in this study.  To evaluate the adequacy of the MeT, HiT 

and LSP measures, the data were analyzed using WINSTEPS (Linacre 2003), a 

computer program for Rasch Model.  In this analysis, WINSTEPS calibrates the 

agreeableness of a respondent against the difficulty respondents demonstrated in 

endorsing agreement to particular items (i.e. statements) by applying the Rasch 

Model for polytomous data.  The model applies a logistic equation in which the 

probability of choosing a particular category in the scale is an exponential function of 

the difference between the respondents’ ability to agree (‘agreeableness’) and the 

item’s difficulty in permitting agreeable responses (‘disagreeableness’).  The results 

of the analyses for construct validation using the Rasch model are summarized in 

Tables 3.10, 3.11 and 3.12.  A more detailed explanation of the Rasch analyses 

processes can be obtained from Appendix J.  The results indicated that the 21-item 

MeT, 61-item HiT and 30-item LSP fulfilled the adequacy of the Rasch Model. 
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Table 3.10 Adequacy of the MeT criteria  
 

Criteria Statistical Info Result 
Validity of Item 
(Items=21) 

a. Item Polarity 
 
 
 
b. Item Fit 
 
 
 
 
 
c. PCA of Standardized 

Residuals 
 
d. Person reliability 
 
e. Item reliability 

 

14  items indicated PTMEA CORR > 
0.3; 7 items displayed  low coefficient 
values between 0.06 – 0.13 
 
5 items had Infit MNSQ of over 1.4 
and 7 items had Outfit MNSQ 
statistics above 1.4.  Only 2 items 
showed Infit and Outfit MNSQ of less 
than .6 
 
Rasch dimension explains 69.5% of 
the variance in MeT. 
 
.86 
 
.87 

Person Distribution 
 

Estimated span of person’s 
perceived MeT  
 

About 6 logits (from -4.0 to +2.0) 
 

Validity of Person’s 
Response 

Percentage of persons with 
MNSQ value between 
 0.4-1.6 

Infit        2.82 % < 0.4,    0.00% >1.6 
Outfit     0.47 % < 0.4,  12.68% >1.6 
 

 

 
 
 
 

Table 3.11 Adequacy of the HiT Criteria  
 

Criteria Statistical Info Result 
Validity of Item 
(Items=61) 

a. Item Polarity 
 
 
 
 
b. Item Fit 
 
 
 
c. PCA of Residuals 

 
 

d. Person reliability 
 
f. Item reliability 

 

With the exception of  1 item that 
displayed PTMEA CORR of  0.19, all 
other  items indicated PTMEA CORR  
> 0.3  
 
5 items had Infit and Outfit MNSQ of 
over 1.4.  No item showed Infit and 
Outfit MNSQ of less than .6 
 
Rasch dimension explains 52.9% of the 
variance in HiT. 

 
.97 
 
.97 

 
Person Distribution 
 

Estimated span of person’s 
acceptance of HiT  
 

About 9.5 logits (from -2.5 to +7.0) 

Validity of Person’s 
Response 

Percentage of persons with 
MNSQ value between 
 0.4-1.6 

Infit         5.63% < 0.4,  7.5% >1.6 
Outfit      4.69% < 0.4,  7.5% >1.6 
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Table 3.12 Adequacy of the LSP Criteria 

  
Criteria  Statistical Info Result 

Validity of Item 

(Items=30) 

a. Item Polarity 
 
 
 
b. Item Fit 
 
 
 
c. PCA Residuals 
 
 
d. Person reliability 
 
e. Item reliability 
 

 

All items indicated PTMEA CORR > 
0.3 except 3 which displayed low 
coefficient values of .05, .27 and .29 
 
1 item had Infit and Outfit MNSQ of 
over 1.4 and  1 item showed Outfit 
MNSQ of less than .6 
 
Rasch dimension explains 54.2% 
of the variance in LSP. 
 
.85 
 
.94 

 
Person Distribution 

 

Estimated span of person’s 
perceived LSP  
 

About 3 logits (from -1.0 to +2.0) 

Validity of Person’s 
Response 

Percentage of persons with 
MNSQ value between 
 0.4-1.6 

Infit         10.80% < 0.4, 12.04% >1.6 
Outfit      10.80% < 0.4,  11.74% >1.6 
 

 
 

 

3.6 DATA ANALYSIS PROCEDURE: STRUCTURAL EQUATION 
MODELLING 

 

This study used first the classic test to determine the reliability of the instrument, and 

then a Rasch analysis to test the validity of the constructs.  Finally, the logit scores 

extracted from the Rasch model were used to assess the good-fit of the hypothesized 

model using the procedures of structural equation modeling.  This was an attempt to 

verify the hypothesized full structural model and the three hypothesized measurement 

models. 

 

 The study applied a two-stage structural equation modeling, using the AMOS 

(version 7) model-fitting program to test the research hypotheses.  Figure 3.11 shows 

a six-stage process for structural equation modeling (Hair et al. 2006).  The study first 

assessed the validity of the measurement models for meaningful e-training, hybrid e-
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training and the learning style preferences.   Next, the researcher examined the good-

fit of the full-fledged meaningful e-training model.   

 

The hypothesized models were estimated using the covariance matrix derived 

from the data; thus, the estimation procedure satisfied the underlying statistical 

distribution theory, yielding estimates of desirable properties.  The study adopted 

maximum likelihood estimation in generating estimates of the full-fledged model.  

Once a model was estimated, the researcher applied a set of conventionally accepted 

criteria (Hair et al. 2006) to evaluate its goodness of fit.  The measures, based on the 

conventionally accepted criteria for deciding what constitutes a good fit model, assess 

the (i) consistency of the hypothesized model with the empirical data, (ii) 

reasonableness of the estimates, and (iii) the proportion of variance of the dependent 

variables accounted for by the exogenous variables.  Figure 3.11 summarizes the six-

stage procedure, the detailed explanation of which can be found in Appendix K. 

 

To assess the fit of the measurement model and the full-fledged SEM, the 

analysis relied on a number of descriptive fit indices, which included the (i) normed or 

relative chi-square (2/df), (ii) Comparative Fit Index (CFI), (iii) Tucker-Lewis Index 

coefficient (TLI), and (iv) Root Mean Square Error Approximation (RMSEA). 

Wheaton et al. in Hair et al. (2006) and (Arbuckle 1997) suggest the use of a normed 

or relative chi-square (chi-square/df) as a fit measure.  They suggest a ratio of 

approximately five or less as being the indicators of reasonableness. Carmines and 

McIve in (Arbuckle 1997), however, stated from their experience, that chi-square/df in 

the range of 2 to 1 or 3 to 1 are indicative of an acceptable fit between the hypothetical 

model and the sample data.   

 

As for other fit measures, the possible values of CFI and TLI range from zero 

to one, with values close to one demonstrating a good fit and a value of .08 or less for 

RMSEA showing a reasonable error of estimation (James et al. 2006).   Hair et al. 

(2006) also mentions that a value of .08 for RMSEA is good, but a value of less than 

one is acceptable.  Certainly one does not want to employ a model with a value for 

RMSEA that is more than 1.  In search for a measurement model for HiT, the 

researcher focused more on three fit indices, namely the CFI, TLI and RMSEA.   With 
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regard to “p” value as associated with the chi-square (χ2) goodness of fit (GOF) 

measure, according to Hair et al. (2006: 76),  

 

…chi-square (χ2) is the fundamental measure used in SEM to quantify the 

differences between the observed and estimated covariance matrices.  Yet the 

actual assessment of GOF with a chi-square (χ2) value alone is complicated 

by several factors.  To provide alternative perspectives on model fit, 

researchers developed a number of alternative goodness-of-fit measures…  

 

 

 
 

Stage 1 
 
 
 
Stage 2 
 
 
 
Stage 3 
 
 
 
Stage 4 
 
 
 
 
 
 
 
 
 
 
 
Stage 5 
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Figure 3.7 Six stages process for structural equation modeling 

Source: Hair et al. 2006 
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3.7 CONCLUSION 

 

This study had adopted the survey method in an attempt to achieve the five main 

objectives.  The proposed concepts and their constructs identified from the literature 

were operationalised and measures of the constructs were developed.  For the purpose 

of gathering information, the I-MINT research instrument, attached as Appendix G, 

was designed, based on the research questions.  Thus, a questionnaire, which 

consisted of different sets of questions distributed across four sections were 

developed, pretested and piloted.  The results of the pilot study confirmed the 

reliability of the instrument. 

 

This chapter has discussed the procedures and research design steps taken in 

designing and administering the questionnaire during the implementation stage of the 

hybrid e-training module development, data collection and data analysis to ensure the 

quality of the data.  Factor analysis was performed once the constructs were justified 

with strong theories.  As suggested by Hair et al. (2006), acceptable loading factor 

used was 0.4 since the sample size of 213 was in the acceptable range of 200 to 250.  

A series of reliability analyses were performed on all items of the 11 factors or 

constructs.  The Cronbach’s alpha value of .7 (Hair et al. 2006) was used as the 

acceptable criterion. 

 

 Descriptive statistics such as frequency, percentages and means, were used to 

summarize the demographic information of the respondents to better understand the 

data and to guide the process of multivariate analysis.  Correlations were calculated as 

a prerequisite to SEM in order to determine if the relationships amongst latent and 

observed variables existed.  The detailed findings are discussed in the following 

Chapter IV. 
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CHAPTER 1V 

 

RESEARCH FINDINGS 

 

4.1    INTRODUCTION 

 

This chapter presents the outcomes of the study in four parts.  Part one presents 

samples of screen captures demonstrating how theories and strategies were embedded 

in the system.  Part two presents the demographic profile of the respondents; part three 

reveals the descriptive profiles of the investigated factors; part four presents the 

inferential analysis results using the structural equation modeling approach.  Part four 

also identifies the significant factors and discuss the results of hypotheses testing and 

subsequently the model development and validation.  Most importantly, the chapter 

described how research questions as stated in Chapter I were answered.   

 

4.2     APPLICATIONS OF THEORIES AND STRATEGIES IN I-MeT 

 

This study aimed to help learners with differentiated learning style preferences gain a 

meaningful e-training experience by integrating the andragogy and social learning 

theories into conventional  learning via the I-MeT system.  This notion represents a 

major change in the way training and  higher learning institutions have typically 

trained and developed learners. Nonetheless, the I-MeT system will not replace, 

eliminate, or displace conventional or formal learning.  Training institutions will still 

need to create, deliver, service, set infrastructure and learning outcomes, prepare 

course outline and reports on certification and compliance initiatives.   

 

The andragogy and social learning theory was integrated into I-MeT via 

project-based problem oriented pedagogy to gain meaningful e-training experience.  

In brief, training institutions can “socialize” their formal learning models in two ways. 
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First by embedding or integrating social media inside formal content; second by 

wrapping social media around formal content (Wilkin 2009; Hart 2009).   

 

According to Hart (2009), in the wrapping or wrap-around model, social 

aspects of learning are added-on to the content to provide support for understanding 

the content whereas in the integrated model,  social aspects of learning are well 

embedded in the course and becomes a fundamental part of the course.  This study 

uses the latter model.  Web 2.0 applications particularly the course blog were well 

integrated into the system where learners will consistently pay a visit to read weekly 

postings, ask questions, give or responds to comments or merely socialize around the 

weekly topic in the course blog or in their fellow classmates’ blog by following the 

links from the course blog. 

 

Learners were required to develop their own blog as the first project for the 

course.  These blogs were maintained by requiring them to post their weekly 

reflections in it.  These reflections were able to trigger threads of communications 

leading to social learning.  Figure 4.1 and 4.2 shows how social learning happens in 

the course blog.     The social network created among learners who were initially 

strangers had later help them to work together in a multimedia presentation project. 

Figure 4.3a-4.3h exhibits the trainer performing scaffolding activities to help learners 

reach meaningful learning experience via social learning 

activities.

 

Figure 4.1   Posting showing social learning process while learning about photography 
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Figure 4.2 Continuation of posting from Figure 4.1 showing the beginning  

                            of a social learning process 
 
 

 
 

Figure 4.3a Reaching meaningful learning via social learning’s ZPD 
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 Figure 4.3b Second Phase ZPD - getting into meaningful learning via a series of task   
                    to promote active learning 
 

 

Figure 4.3c ZPD Later phase: Meaningful learning via active, authentic,  
constructive, collaborative & intentional learning 

 

Exercising 
scaffolding
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Figure 4.3d  Scaffolding via ice-breaking towards achieving the learning objectives  
 
 

 

Figure 4.3e Completing the I-MeT Content, Delivery, Structure and Outcome  
for Meaningful Learning with the Service Component  
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Figure 4.3f Instilling Values in Promoting Collaborative Learning 

 

Figure 4.3g Promoting cooperative learning in preparation for  
          future work involving collaborative learning 
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Figure 4.3h Instilling values in promoting collaborative learning is good service 

 

4.3 RESULT OF THE DEMOGRAPHIC ANALYSIS 

 

This section describes the empirical results of the study.  The demographic profile 

analysis of the respondents includes the information on their personal characteristics 

with regard to gender, ethnic, age and country of origin.  Another aspect of the 

demographic analysis is the respondents’ professional characteristics, which consist of 

academic qualification, teaching experience and study program.  The last important 

aspect of the analysis presents the respondents’ learning style preferences profile, 

which corresponds to the first research question.  The following sections elaborate on 

the results obtained. 

 

4.3.1 Respondents’ Demographic Profile: Personal Characteristics 
 

The frequency and percentage distributions of the respondents according to personal 

characteristics such as gender, age, ethnic group and country of origin, are shown in 

Table 4.1.  The results indicated that there were more female (82.6%) than male 

respondents (17.4%).  In terms of age group, the respondents aged between 21-25 

(62%) formed the largest group.  A majority of them were Malay (71.4%), and 

slightly more than half were from West Malaysia (51.6%).  Most of the respondents 

were undergraduate students pursuing their bachelor’s degree (82.6%).  Figures 4.4 - 

4.8 exhibit the respondents demographic profile. 
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     Table 4.1 Respondent’s personal characteristics (n=213) 
 
Characteristics Item             Frequency Percent 

Gender Male 37 17.4 
 Female 176 82.6 
   
Age 16-20 years 39 18.3 
  21-25 years 132 62.0 
  26-30 years 12 5.6 
  31-35 years 9 4.2 
  36-40 years 9 4.2 
  41-45 years 8 3.8 
  46-50 years 4 1.9 

  
Ethnic Malay 152 71.4 
Group  Chinese 51 23.9 
  Indian 6 2.8 
  Others 4 1.9 
    
Country of East 

Malaysia 
69 32.4 

Origin West 
Malaysia 

110 51.6 

 Brunei 3 1.4 
  China 31 14.6 
Program Degree 176 82.6 
 Master 37 17.4 

  

           

Gender
femalemale
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200

150

100

50

0

Gender

 

Figure 4.4   Respondents’ distribution based on gender 
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Figure 4.5   Respondents’ distribution based on age 

Figure 4.6   Respondents’ distribution based on ethnic group 

Ethnic Group
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4.3.2 The Respondents’ Professional Characteristics Profile 
 

The second section presents the respondents’ demographic profile pertaining to their  

professional characteristics, such as field of study and years of experience.  The 

results are shown in Table 4.2.  The distribution of the respondents according to the 

field of study shows a majority of them to be science students (57.3%), followed by 

TESL students (26.3%).  As for teaching experience, most had none or less than a year 

of experience (80.3%).  A visual presentation of the respondents’ distribution 

according to field of study and teaching experience is presented in Figures 4.9 and 

4.10.   

Figure 4.8   Respondents’ distribution based on academic program 

Figure   4.7 Respondents’ distribution based on country of origin 
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Table 4.2 Respondents’ professional characteristics (n=213) 
 

Characteristics Item Frequency Percent

Field of  Study TESL 56 26.3

 Science 122 57.3

 Special Education 1 .5

 Sports & Recreation 10 4.7

  Others 24 11.3

    

 Years of  Teaching 
Experience 

  

  

  

  

less than 1 year 171 80.3

1-3 years 10 4.7

4-6 years 2 .9

7-9 years 6 2.8

10-12 years 10 4.7

13-15 years 7 3.3

16-18 years 4 1.9

22-24 years 3 1.4

 

 

 

Study
OthersSport & RecreationSpecial Ed.ScienceTESL

Fr
eq

ue
nc

y

120

100

80

60

40

20

0

Study

 

Figure 4.9   Respondents’ distribution according to field of study 
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4.3.3 The Demographic Profile of Respondents’ Learning Style Preferences 
 

The third section relates to the first research question: (RQ1) What are the learning 

style preferences of the learners?   Table 4.3 shows the breakdown of respondents 

according to their most preferred learning style.  Figure 4.11 shows their learning style 

preferences in visual form. 

      
 
  
 
 

               Table 4.3 Respondents’ preferred learning style (n=213) 
 

Characteristics Item Frequency Percent 

Learning Style  Visual 80 37.6 

Preferences Group 55 25.8 

 Individual 29 13.6 

 Auditory 26 12.2 

 kinesthetic  17 8.0 

 Tactile 6 2.8 

 Total 213 100.0 

    

Figure 4.10 Respondents’ distribution based on years of teaching experience 
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 4.4 VALIDITY OF THE MEASUREMENT MODELS  

 

This section presents the empirical results of the measurement model testing or, in 

other words, the confirmatory factor analysis for testing the underpinning theories of 

the hypothesized models and to validate them.  Figure 3.8 in Chapter 3 summarizes 

the flow of the analysis procedures.  The confirmatory factor analysis conducted to 

answer RQ2-RQ4 is represented by Stage 1-Stage 4 of the overall structural equation 

modeling process to yield the first stage model.  The results will be presented 

according to the research questions asked. 

 

4.4.1  Measure of Usefulness of the Hybrid e-Training System 
 

To answer the second research question, “Is the measurement scale for hybrid e-

Training (HiT) construct-valid?”, a hypothesized confirmatory measurement model 

Figure 4.11 Respondents’ distribution according to their preferred learning style 

Preferred Learning Style 
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was constructed.  A visual diagram depicting the HiTs hypothesized confirmatory 

measurement model consisting of five measured indicator variables and a latent 

construct is shown in Figure 4.12.  This model indicates the latent variable, hybrid e-

training system (HiTs) is measured by five observed variables which are content, 

delivery, structure, service and outcome.  The observed variables are person measure 

calculated as log-odds probability of success, better known as logit scores using the 

Rasch model.   

 

As prescribed in the CFA procedure (Hair et al. 2006; Hair et al. 2010), all 

measured items are allowed to load on only one construct each (no problem was 

expected here since there was only one construct being tested), while the error terms 

are not allowed to correlate with any other measured variable.  The construct (HiTs) 

was indicated by five measured indicators and was identified; it had more degrees of 

freedom than the paths to be estimated.  Therefore, abiding by the rule of thumb (Hair 

et al. 2006) recommending a minimum of three indicators per construct but 

encouraging at least four, the order condition is satisfied, which means the model was 

over identified.   

 

 

HiTs

serve2

struce3

delivere4

contente5

1
1

1

1

1

outcme1
1

 

 

  

 

Figure 4.13 presents the estimated five-factor model for the hypothesized 

hybrid e-training system using the data drawn from the test sample (n=213).  The 

items from each scale were assumed to load only on the respective latent variable, and 

some of the overall fit indicators and parameter values are shown in the figure.  The 

results indicated that the parameters were free from offending estimates, ranging from 

Figure 4.12 Hypothesized five-factor measurement model for HiTs 
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.77 to .92.   The CFI (.924) fit indicator exceeded the threshold of .90, while the TLI 

index of .849 fall between the typical range of 0 and 1, hence almost meeting the 

threshold of .90 to indicate a good fit.  However, the root-mean square error of 

approximation (RMSEA=.250), normed chi-square (χ2) of > 5 and p value of .001 

(normally acceptable p > .05) reflect a possible fit problem.   

 

HiTs

serve2

struce3

delivere4

contente5

Normed Chi-Square   14.264
RMSEA   .250
CFI   .924
TLI   .849
p      .000

.84

.89

.81
.77

outcme1

.92

 
 

 Figure 4.13 The first tested confirmatory factor analysis measurement model for HiTs 

 

4.4.2 The Revised Hybrid e-Training Model 

 

Since the hypothesized model was found to be contaminated (RMSEA > .10 and 

normed chi-square (χ2) > 5), the model was revised.   The overall fit of the revised 

measurement model is summarized in Figure 4.14.  The revised model was achieved 

after examining the modification indices in order to correlate the measurement error of 

content and delivery factor.    Careful analysis and decision to correlate both errors 

were made in seeing that the “outcome” of the e-training depended on the “content” 

itself, where the outcome of a blogging project, for example, could only be achieved if 

the content on blogging was covered by content of the course.  Naturally if these two 

indicators were related, it was highly possible that the measurement errors were 

correlated.  Note that although with various media and contents available using the 

HiT system, the contents needed to be specified in the course handbook and some 

minimal links needed to be provided as the start of a scaffolding process.  Too much 

or no information at all might lead learners to confusion, and they might get lost in the 

abundance of information or the non-existence of guidance.  
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                  The magnitude of the factor loadings in the final revised model were 

substantially significant with CFI = .993, TLI = .975 and RMSEA = .10.  The results 

indicated that the parameters were free from offending estimates, ranging from .77 to 

.95.   The CFI (.993) and TLI (.975) fit indicators exceeded threshold of .90, 

indicating a good fit.  The root-mean square error of approximation (RMSEA=.10) 

indicates the model was acceptable at 0.1 (refer to Table 3.23 in Chapter III) and 

finally the normed chi-square (χ2) met the required threshold of < 5, where a value 

between 1 and 3 indicates a high goodness-of-fit value.  Overall result indicates that 

the test failed to reject the hypothesized model even though the p value of .024 is 

slightly smaller (Hair et al. 2006) than the cut-off point (acceptable if p > .05).  Thus, 

the procedures established that the model in Figure 4.14 was a validated confirmatory 

measurement model, and Research Question 2 will subsequently be answered in the 

next paragraphs.   
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delivere4

contente5

Normed Chi-Square   3.155
RMSEA   .101
CFI   .993
TLI   .975
p      .024

.82

.89

.77
.79

outcme1

.95

.39

-.52

  
     

 Figure 4.14   The final revised confirmatory factor analysis measurement model for HiTs 
 

 

RQ2. Is the measurement scale for hybrid e-Training (HiT) construct-valid?  

 

RQ2.1: Can learners’ acceptance of hybrid e-training be explained by the 

following five factors: content, delivery, service, outcome and 

structure?  

Yes.  As shown in Figure 4.14., the five factors loaded significantly 

on the HiTs construct. This means that a measurement model for 

Hybrid e-Training system can be explained by the 5 factors namely 

“content”, “ delivery”, “ structure”, “ service”, and “ outcome”. 
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RQ2.2: Does each indicator have a nonzero loading on the hypothesized 

(targeted) factor? 

Yes.  As shown in Figure 4.14, the five factors were verified, shown 

with factor loadings of .79 for the "content” factor, .77 for the 

“delivery” factor, .89 for the “structure” factor, .82 for the 

“service” factor, and .95 for the “outcome” factor. 

 

RQ2.3: Does each indicator have a zero loading on the other (non-targeted) 

factors? 

Yes.  There was only one construct involved in the HiT 

measurement model.  Hence, all indicators with non-zero loadings 

were targeted only to the HiT construct.  

 

RQ2.4: Are the error terms uncorrelated? 

Only two sets of error measurement (e4-e5 and e5-e1), as shown in 

Figure 4.14, are correlated as explained earlier. The rest of the 

error terms are uncorrelated.  

 

To support the investigation of the above subquestions (RQ2.1-RQ2.4), the following 

hypotheses were tested as discussed in the previous subsections.  The results of the 

test for each hypothesis are concluded as follows. 

 

H1: Acceptance of the Hybrid e-Training system is explained by five 

factors: content, delivery, service, outcome and structure of HiTs. 

Fail to reject. 

 

H2: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

Fail to reject. 

 

H3: Each indicator has a zero loading on the other (non-targeted) factors. 

Fail to reject. 
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H4: The error terms were uncorrelated. 

Partially rejected; 3 of 5 measurements of error were correlated and 

justified. 

 

4.4.3  The Measure of Meaningful e-Training 
 

To answer the third research question, “Is the measurement scale for meaningful e-

Training (MeT) psychometrically sound?”, a hypothesized confirmatory measurement 

model consisting of the five measured indicator variables and a latent construct is 

shown in Figure 4.15.  This model indicates the latent variable, meaningful e-training 

(MeT), to be measured by five observed variables, which are cooperation, activity, 

authenticity, construction and intentionality.  These observed variables are person 

measures calculated as logit scores using the Rasch model.   

 

As prescribed in the CFA procedure (Hair et al. 2006), all measured items are 

allowed to load on only one construct each (no problem was expected here since there 

was only one construct being tested) while error terms are not allowed to correlate with 

any other measured variable.  The construct (MeT) was indicated by five measured 

indicators and was identified; it has more degrees of freedom than the paths to be 

estimated.  Therefore, abiding by the rule of thumb (Hair et al. 2006) recommending a 

minimum of three indicators per construct but encouraging at least four, the order 

condition was satisfied, which means the model was over identified.   
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Figure 4.15 The hypothesized five-factor measurement model for MeT 
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Figure 4.16 presents the estimated five-factor model for meaningful e-training 

using the data drawn from the test sample (n=213).  The items from each scale were 

assumed to load only on the respective latent variable, some of the overall fit 

indicators and parameter values are shown in the figure.  The results indicate that the 

parameters were free from offending estimates, ranging from .53 to .90.   Referring to 

Table 3.18 in Chapter III, all factor loadings were in the range where coefficients of > 

5 are acceptable, and those larger than .7 are considered ideal.  In the MeT case, all of 

the coefficients were > 0.7, except for one factor, cooperation, whose loading was .53, 

however it was still acceptable.  The CFI (.958) and TLI (.917) fit indicators exceeded 

the threshold of .90, indicating a very good fit.  The root-mean square error of 

approximation (RMSEA=.153) was > .08, normed chi-square (χ2) was > 5 and p value 

= 0 (normally acceptable at p > .05) reflecting a possible fit problem.   
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 Figure 4.16  First tested confirmatory factor analysis measurement model for MeT 
 
 

4.4.4 The Revised Meaningful e-Training Model 

 

Since the hypothesized model was found to be contaminated (RMSEA > .08, normed 

chi-square (χ2) > 5), the model was revised.  The revised model was achieved after 

examining the modification indices in order to correlate the measurement errors of the 

constructive and authenticity factors.  The negative correlation of the measurement 

errors shown in the revised model could be explained qualitatively based on the 

experience of conducting problem-oriented project-based hybrid e-training.  
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Nevertheless, empirical evidence needs to be sought in future studies.  Based on a 

number of previous cases, it is quite difficult to be very constructive in developmental 

projects when authenticity is highly sought.  For example, in solving a workplace 

problem as a course project, a learner would be constrained by his/her organization’s 

requirements which otherwise could be met more creatively if he/she is given the 

freedom to develop the project his/her own way.  

 

The magnitude of the factor loadings in the revised model were substantially 

significant with CFI = .999, TLI = .998 and normed chi-square = 1.095.  The figures 

indicate that the parameters were free from offending estimates, ranging from .52 to 

.95.   The CFI (.999) and TLI (.998) fit indicators exceeded the threshold of .90, 

indicating a very good fit.  The root-mean square error of approximation 

(RMSEA=.021) also indicated a good fit. In this revised model, the normed chi-square 

(χ2) with a value of 1.095, successfully met the required threshold of < 5, indicating a 

high goodness-of-fit value.  The p value of .357 (acceptable at p > .05) hence indicates 

that the test failed to reject the hypothesized model.  The procedures established the 

model in Figure 4.17 as the validated confirmatory measurement model.  Accordingly, 

the answers to Research Question 3 will be addressed in the paragraphs that follow.   
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    Figure 4.17  Revised confirmatory factor analysis measurement model for MeT 
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RQ3. Is the measurement scale for meaningful e-Training (MeT) psychometrically  

            sound? 

 

RQ3.1: Can learners’ acceptance of meaningful e-training be explained by 

the following five factors: cooperation, activity, authenticity, 

construction and intentionality? 

Yes.  As shown in Figure 4.17, the five factors loaded significantly 

on the MeT construct indicating that they influence learner’s e-

training experience in a meaningful way. This means that a 

measurement model for meaningful e-training can be explained by 

the 5 factors, namely “cooperation”, “activity”, “authenticity”, 

“construction” and “intentionality” 

 

RQ3.2: Does each indicator or factor have a nonzero loading on the 

hypothesized (targeted) factor? 

Yes.  The five factors are verified, as shown in Figure 4.17, with 

factor loadings of .52 for cooperation, .74 for intentionality, .85 for 

construction, .83 for activity and .95 for authenticity. 

 

RQ3.3: Does each indicator have a zero loading on the other (non-targeted) 

factors? 

Yes.  There is only one construct involved in the MeT measurement 

model.  Hence all indicators with non-zero loadings are targeted 

only to the MeT construct.  

 

RQ3.4: Are the error terms uncorrelated? 

Only one set of measurement errors (e6-e8),  shown in Figure 4.17, 

are correlated as explained earlier.  The rest of the error terms are 

uncorrelated.  
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To support the empirical investigation of the above subquestions (RQ3.1-RQ3.5), the 

following hypotheses were tested as discussed in the previous subsections.  The 

results of the hypothesis tests are concluded as follows. 

 

H5: Learner’s acceptance of the meaningful e-training is explained by the 

following five factors: cooperation, activity, authenticity, construction 

and intentionality. 

Fail to reject. 

 

H6: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

Fail to reject. 

 

H7: Each indicator has a zero loading on the other (non-targeted) factors. 

Fail to reject. 

 

H8: The error terms were uncorrelated. 

Partially rejected, where 2 out of 5 measurement errors were 

correlated and justified. 

 
 
4.4.5  The Measure of Learning Style Preference  
 

To answer the fourth research question, “Are the psychometric properties for learning 

style preferences (LSP) measure reasonable?”, a hypothesized confirmatory 

measurement model was constructed. A visual diagram depicting the first hypothesized 

confirmatory measurement model for learning style preferences (LSP) is shown in 

Figure 4.18.  This model indicates the latent variable, learning style preference, (LSP) 

with six observed variables which are visual, auditory, kinesthetic, tactile, group and 

individual.  The observed variables are person measures calculated as logit scores using 

the Rasch model.   
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As prescribed in the SEM procedure (Hair et al. 2006), all measured items are 

allowed to load on only one construct each while the error terms are not allowed to 

correlate with any other measured variable.  The construct (LSP) was indicated by six 

measured indicators.  The model has more degrees of freedom than the paths to be 

estimated.  Therefore, abiding with by the rule of thumb (Hair et al. 2006) 

recommending a minimum of three indicators per construct but encouraging at least 

four, the order condition was satisfied, which means the model was over identified.   
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Figure 4.19 presents the estimated six-factor model for the learning style preference 

using data drawn from the test sample (n=213).  The items from each scale were 

assumed to load only on the respective latent variable.  Some of the overall fit 

indicators and parameter values are shown in the figure.  The results indicate that the 

parameters ranged from .37 to .85, where one of the parameters did not fit the 

minimum criterion of > 0.4.   The CFI (.727) and TLI (.545) fit indicators did not meet 

the threshold of .90.  Furthermore, the root-mean square error of approximation 

(RMSEA=.271) was > 0.1.   The normed chi-square (χ2) also failed to meet the 

criterion of < 5, while the p value was .001 (normally acceptable at p > .05).  These 

statistics reflect a possible fit problem.   

 

 
 
 
 
  
 

    Figure 4.18 Hypothesized six-factor measurement model for LSP 
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Normed Chi-Square   16.556
RMSEA   .271
CFI   .727
TLI   .545
p      .000
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    Figure 4.19 The first tested confirmatory factor analysis measurement model for LSP 
 

4.4.6      The Revised Learning Style Preference Model 

 

The factor loadings in the revised model were unfit, although p value was .563.  The 

normed chi-square was .575, CFI = 1.00, TLI = 1.012 and RMSEA = .001.  The 

results reflect a possible fit problem, yet no possible modifications could be made.  As 

such, the researcher decided to delete a factor with the lowest loading, as shown in 

Figure 4.20, where the “individual” factor was dropped.  The decision was made not 

simply for the reason that the construct possessed the lowest loading associated with 

the factor but also after careful analysis of practicality based on experience and 

literature, whereby it is a generally accepted fact that an “individual” learning style is 

supposed to be correlated to all other learning styles. Regardless of their main learning 

style preference, students must complete certain tasks alone some of the time whether 

they like it or not.  After thorough investigation of the items in the ‘individual’ 

construct, it appeared that some of the items overlapped with other items in other 

constructs of the LSP measure.  Therefore, the researcher decided to drop the 

construct for this study. 

Normed Chi-Square   1.249
RMSEA   .034
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           Figure 4.20  Alternative revised 5-factor measurement model for LSP 
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The factor loadings in the final revised alternative model were substantially 

significant with CFI = .998, TLI = .994 and RMSEA = .034.  The result indicated that 

the parameters were free from offending estimates, ranging from .52 to .85.   The CFI 

(.998) and TLI (.994) fit indicators exceeded the threshold of .90, indicating a very 

good fit.  The root-mean square error of approximation (RMSEA=.034) also indicates 

a very good fit and finally, the normed chi-square (χ2) met the required threshold of < 

5 with a value = 1.249 to indicate high goodness-of-fit.  The p value of .0288 

(acceptable at p > .05), hence, indicates that the test failed to reject the hypothesized 

model.  As such, the researcher concluded the model in Figure 4.20 as the validated 

confirmatory measurement model.  The paragraphs that follow will answer Research 

Question 4.  

 

RQ4. Are the psychometric properties for learning style preferences (LSP) measure 

reasonable? 

 

RQ4.1: Are learners’ learning style preferences influenced by six factors: 

visual, auditory, kinesthetic, tactual, individual and group? 

No.  As shown in Figure 4.20, only five factors out of the six factors 

loaded significantly on the LSP construct. This means that a 

measurement model for learning style preferences can be explained 

by the 5 factors, namely “visual”, “auditory”, “kinesthetic”, 

“tactual”, and “group”. 

RQ4.2: Does each indicator or factor have a nonzero loading on the 

hypothesized (targeted) factor? 

Yes.  The five factors as shown in Figure 4.20 are verified with 

factor loadings of .74 for “auditory”, .66 for “visual”, .85 for 

“kinesthetic”, .52 for “tactile” and .62 for the “group” factor. 
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RQ4.3: Does each indicator have a zero loading on the other (non-targeted) 

factors? 

Yes.  There is only one construct involved in the LSP measurement 

model.  Hence all indicators with non-zero loadings are targeted 

only to the LSP construct.  

 

RQ4.4: Are the error terms uncorrelated? 

As explained earlier, only one set of error measurements (e15-e16), 

shown in Figure 4.20, are correlated.  The rest of the error terms 

are uncorrelated. 

 

To support the investigation of the above subquestions (RQ4.1-RQ4.5), the following 

hypotheses were tested.  The results of the test are concluded for each hypothesis as 

follows. 

 

H9: Learners acceptance of the learning style preference (LSP) is explained 

by six factors: visual, auditory, kinesthetic, tactile, group and 

individual. 

Rejected.  

 

H10: Each indicator has a nonzero loading on the hypothesized (targeted) 

factor. 

Fail to reject. 

 

H11: Each indicator has a zero loading on the other (non-targeted) factors. 

Fail to reject. 

 

H12: The error terms were uncorrelated. 

Partially rejected, since 2 out of 5 error measurement errors were 

correlated and justified. 
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4.5  MEASURE OF THE INTEGRATED MEANINGFUL HYBRID               
E-TRAINING (I-MET) MODEL 

 

This section presents the empirical results of the structural equation modeling analysis 

for the testing of hypotheses, proposing models for testing the underpinning theories 

and validating those models.  This section also concludes the overall SEM findings.  

The section reports how Structural Equation Modeling (SEM) was used in the study to 

test the last three hypotheses.  The six-stage procedure has been discussed in the 

method section in Chapter III.  The summary Figure 3.11 in Chapter III, page 110 

provides a schematic overview of the stages and some of the activities involved in 

testing a SEM model.  The diagram assumes that a full structural model will be tested.  

This section also reports the results of the investigations about the relationships among 

hybrid e-training system (HiTs), meaningful e-training (MeT) and learning style 

preference (LSP).  The purpose is to answer Research Questions 5, 6 and 7.  To 

support the investigation, the following hypotheses ware tested,      

 

H13: HiT influences the achievement of MeT. 

H14: LSP influences the acceptance of HiT.  

H15: LSP influences the achievement of MeT. 

 

To answer these research questions, a hypothesized structural model was 

constructed in the second stage of the overall SEM analysis process.  A visual diagram 

depicting the first hypothesized structural model for this relationship with the tested 

parameters is shown in Figure 4.21.  To validate the likelihood of the revised three-

construct model, several rounds of SEM analysis were applied on the same sample.  

The tested hypothesized model and the final revised model are shown in Figures 4.21 

and 4.22 respectively. The overall fit of the final revised model is summarized in 

Figure 4.22.   
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Figure 4.21 Results of the hypothesized structural relationships among HiTs, MeT  
         and LSP 
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Figure 4.22  Results of  structural relationships among HiTs, MeT and LSP 
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To support the investigations to address RQ5-RQ7, the following hypotheses were 

tested, and the results of the hypothesis tests are concluded as follows. 

 

H13: HiT influences the achievement of MeT. 

Fail to reject.  

 

H14: LSP influences the acceptance of HiTs. 

Fail to reject.  

  

H15: LSP influences the achievement of MeT. 

Fail to reject.  

 

The factor loadings in the final revised model were substantially significant 

with CFI = .945, TLI = .929 and RMSEA = .081.  The statistics indicate that the 

parameters were free from offending estimates, ranging from .52 to .95.   The CFI 

(.945) and TLI (.929) fit indicators exceeded the threshold of .90, indicating a very 

good fit.  The root-mean square error of approximation (RMSEA=.081) met the cut-

off point requirement for a reasonable error of approximation (Hair et al. 2006).  The 

normed chi-square (χ2) of 2.471 for a good fit was also met.  The final fit index 

indicates that the test failed to reject the hypothesized model.  As such, the researcher 

concluded the model in Figure 4.22 to be the validated structural equation model. 

Research Questions 5 through 7, therefore, were answered with the tested hypotheses 

(H16, H17 and H18) mentioned earlier in this section, where the hypothesis testing failed 

to reject the three statements (HiT influence MeT; LSP influences HiT; LSP 

influences MeT). 

 

4.6  CONCLUSION 

 

This chapter has presented the data analyses and results involving factor analysis, 

reliability assessment, the respondents’ demographic profile, descriptive analysis, 

association analysis, hypotheses testing, model development and model validation.  

Specifically, the first part was dealt with the results drawn from factor analysis and 



144 
 

reliability analysis.   Factor analysis was performed on all three latent variables.  The 

results shown in various tables and figures indicate that the empirical evidence 

generated from the measurement of constructs is consistent with the theoretical logic 

of the concepts under study. 

 

 



CHAPTER V 

 

DISCUSSIONS AND CONCLUSIONS 

 

5.1 INTRODUCTION 

 

E-Training models provide valuable frameworks for understanding the integration of 

technology into pedagogy, in addition to helping to identify key disparities between 

the current and desired situation in e-training (Engelbrect 2003).  This study attempted 

to add knowledge to the current body of research by investigating the relationships 

among the variables within a multivariate model of problem-oriented project-based 

hybrid e-training system and meaningful e-training for learners with diverse learning 

style preferences.  Thus, the main purpose of this study was to develop a model for 

meaningful hybrid e-training. In addition, the study also generated a new hybrid e-

training curriculum in the forms of a course handbook, a hybrid e-training blog, 

instruments for measuring the meaningfulness of a hybrid e-training program plus 

various forms of instructional media, such as a manuscript for a textbook on 

computers in education and a CD-ROM series of how to integrate technology into 

teaching. 

 

This final chapter will attempt to discuss the research findings, the theoretical 

contribution and implications, the practical contributions and the responding 

implications on e-training implementation, the research limitations and suggestions for 

future research.  This chapter will present first the summary of the research findings.  

The ensuing discussion will focus on the research gaps pertaining to the human-based 

factor in implementing e-training from three different disciplines, namely (i) the 

hybrid e-training system derived from the discipline of knowledge management 

system, (ii) the meaningful learning concept from education, and (iii) the concept of 

learning style from the human development discipline.  Second, the conclusion will 

discuss the research findings, focusing on the relationship between (i) hybrid e-

 

 



146 
 

training and meaningful learning and (ii) learning style preferences and perceived 

usefulness of the hybrid e-training.  Third, the aspects that need to be confirmed, 

clarified and justified are the theoretical contributions and implications of e-training 

implementation as well as the development and validation of the meaningful e-

training model within the use of problem-oriented project-based hybrid e-training 

strategy.  The next aspect is to discuss the practical contribution and implications of 

the current research.   

 

 In brief, this chapter will be divided into four sections. The first section 

summarizes the results of the study. The second section explains the results. The third 

section provides implications of the results for researchers, practitioners, and policy 

makers. Finally, the last section will discuss the limitations of the research and 

suggestions for future research. 

 

5.2 SUMMARY OF FINDINGS 

 

The purpose of this study was to analyze a number of e-Training models to provide 

valuable frameworks for understanding the integration of technology, human 

development and pedagogy to help identify key disparities between the current and 

desired situation of e-training to come up with a model suitable for the Asian culture.  

This section summarizes findings of the analyses.  First, results of preliminary 

analysis of the socio-demographic variables are discussed in terms of their 

associations with learning style preferences. Second, the findings of the Structural 

Equation Modeling (SEM) analyses are presented in terms of the substantial effects or 

lack of the expected effects. The following is a summary of the results of the study: 

 

1) The distribution of major learning styles among the respondents as indicated 

by the results are as follows:   (i) visual - 37.7% (n=80),  (ii) group - 25.8% 

(n=55),  (iii) individual - 13.6%   (n=29), (iv) auditory - 12.2% (n=26), (v) 

kinesthetic - 8% (n=16) and (vi) tactile - 2.8% (n=6).  Result shows majority 

of the learners in this study were visual and group learners. 
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2) The study was able to validate the hybrid e-training components (content, 

delivery, service, outcome and structure) as proposed in the literature. The 

study offered evidence that the five-dimension measurement model did 

generate the data collected from computer trainees who hailed from various 

Asian countries. The result did not establish any basis which can be used to 

claim that the HiT model is incorrect, even when used in a different cultural 

setting among culturally diverse learners. 

 

3) The study was able to validate the meaningful e-training attributes 

(cooperativity, intentionality, constructivity, activity and authenticity) as 

proposed by Jonassen, Peck and Wilson (1999) in the literature about 

meaningful learning. The study offered evidence that the five-dimension 

measurement model did generate the data collected from computer trainees 

whose origins were from various Asian countries. Same as the above results 

for HiT, the validity tests results for MeT did not establish doubts to claim that 

the MeT model is incorrect, even in a different cultural setting. 

 

4) The study was able to validate five out of the six learning styles (visual, 

auditory, kinesthetic, tactual, group, individual) as proposed by Reid (1984) 

and various literatures about learning style (Dunn and Dunn 1978, 1979, 1993; 

Rosmidah 2008; Reid 1978, 1984).  The study offered evidence that the new 

five-dimension measurement (five out of the six dimension mentioned earlier 

excluding the individual dimension) model did generate the data collected 

from computer trainees whose origins were from various Asian countries. 

Same as the above results for HiT and MeT, the validity tests results for LSP 

did not establish doubts to claim that the new LSP model is incorrect, even in a 

different cultural setting. 

 

5) There was a strong positive relationship between hybrid e-training and 

meaningful e-training.  In other words, as hybrid e-training increases, 

meaningful learning in the MeT courses increases. 
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6) There was a positive relationship between learning style preferences and 

hybrid e-training. In other words, as a preferred learning style dominates a 

learner’s style of learning, the hybrid e-training environment becomes more 

useful to the training experience. 

 

7) There was a negative relationship between learning style preferences and 

meaningful learning.  This shows that the e-training experience becomes more 

meaningful when the learner is influenced by a lesser degree of a particular 

learning style preference.  In other words, learning is affected by learning style 

preferences whereby in the case of students who are able to employ multiply 

learning styles, learning outcome is higher (Felder 1995; Reid 1987). 

 
 

5.3     DISCUSSION OF FINDINGS 

 

The results showed that the SEM procedures supported the conceptual framework. 

The HiTMeT relationship in the full fledged SEM model presented strong 

significant relationship (.49) while the LSPHiT relationship were significant but 

rather weak (.15) and LSPMeT shows a significant negative relationship at an 

absolute value of (.25). This section discusses some possible interpretations of the 

results and presents an explanation of the findings.  Prior to the SEM discussions, this 

section will start with a discussion on the socio-demographic findings, particularly the 

distributions of learning style major preferences and the three measurement models 

validated in this study.  The discussion will be presented in the order of the research 

questions posed. 

 

5.3.1 Distributions of Learning Style Major Preference 

 

This study consisted of 213 computer trainees studying at one of the national universities 

in Malaysia.  There were more female (82.6%) than male participants (17.4%).  In 

terms of age, the age group of between 21-25 (62%) made up the biggest age group, 

followed by the age group of 16-20 (18.3%).  The rest were in the age group of 26-50 

(19.7%).  Majority of the respondents were predominantly Malay (71.4%).  Slightly 
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more than half were from West Malaysia (51.6%), and a majority were from the 

undergraduate program pursuing their bachelor’s degree (82.6%).  51.6% were from 

West Malaysia, while 32.4% were from East Malaysia, the rest were from mainland 

China (14.6%)  and Brunei (1.4%). The respondents’ characteristics were quite 

diverse.  This is due to the fact that the researcher was not able to select respondents 

of a particular interest group.  Instead, the respondents were accepted based on their 

interest to attend the hybrid e-training course and those from other technology courses 

who were allowed by their respective instructors to attend the training.  

 

 The answer to the first research question was derived from the findings 

showing the distribution of major learning styles among the respondents which are as  

follows:   (i) visual - 37.7% (n=80),  (ii) group - 25.8% (n=55),  (iii) individual - 

13.6%   (n=29), (iv) auditory - 12.2% (n=26), (v) kinesthetic - 8% (n=16) and (vi) 

tactile - 2.8% (n=6).   The figures indicated that the most predominant learning style 

among the respondents was the “visual” style.  Many studies have indicated that most 

‘good’ high school students (Dunn and Dunn 1978; Rosmidah Hashim 2008) are 

visual and audio learners.  Since this study involved selected college students with a 

majority of the respondents (80.3%, n=171) below the age of 25, it is natural to have 

quite a number of learners with visual and audio preferences.   

 

 Referring to the learning style definition as described in Chapter I, the six 

learning styles can be divided into two categories (Reid 1984), sensory (visual, 

auditory, tactile and kinesthetic) and sosiological (individual or group). For the 

sensory categories, a majority of the respondents as in other studies mentioned earlier, 

preferred the visual and auditory modes of learning.  Even so, in line with the Unesco 

campaign on Education for All and most educators aim to reach for the  

Democratization of Education, educators are to design learning environment that 

caters not only to the needs the majority but also to the minority group in every aspect 

of learner’s diversity.  Hence, the design and development of the HiT system which 

caters to diverse learners in terms of learning style preferences, is called for.  The goal 

of the hybrid e-training did not only cater to the minority learners who preferred 

kinesthetic and tactile learning, but it also suited those in the majority group.  As 

mentioned in the literature discussed in Chapter II, most good learners with high 
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achievement can adapt to any learning style at any one time.  This is supported by the 

negative relationship found between LSP and MeT, where it was discovered that the 

less dependent the learners were to their dominant learning style, the more meaningful 

their e-training was. 

 

 The second greatest preference for learning among the respondents was 

“group” learning which constituted 25.8% (n=55).  With life in the academic world 

becoming increasingly fast paced, students must somehow cope with academic 

pressures and demand through group learning, although this style of learning may 

have not been their preference previously in high school.  In higher institutions, time 

is limited and it is much easier and faster to do most of the projects and assignments in 

a group or using the group pedagogy.  This is evidenced by the fact that  most 

respondents, although they did their project assignments individually, engaged in  

online discussions almost from the start of the project to the end of it whether in the 

course blog or in other learners’ blog.   

 

 The rest of the results did not show extreme differences in the distribution of 

the respondents’ learning style preferences.  The third highest distribution was the 

“individual” learning style preference, which constituted 13.6% (n=29).  Although the 

learners did engage in group discussions in varying degrees, all except two 

participants (who chose to do pair work) completed their project individually despite 

having been given the choice to work in groups or in pairs.   These figures are 

followed by the following order of learning style groups: auditory (12.2%, n=26), 

kinesthetic (8%, n=16) and tactile (2.8%, n=6).  It is quite natural to have low 

numbers of tactile and kinesthetic learners in higher institutions.  With the fast to very 

fast paced learning environment, a learner cannot afford to allocate too much time to 

doing activities involving hands and physical movements in the learning process, 

unless typing on a keyboard may be considered the kinesthetic pro-group, at least,  as 

an activity to satisfy their needs to be physically active.   
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5.3.2    HiT Measurement Model 

 

Figure 4.14 on page 128 Chapter IV presents the estimated five-common factor 

model for the hybrid e-training system. The items from each scale are assumed to 

load only on their respective dimensions. In addition, a close examination of the 

adapted instrument showed that the items from the content factor and delivery factors 

were somewhat dependent and overlapped with each other and some were phrased in 

a very similar way. The error in measuring the content factor (e5), therefore, was 

hypothesized to correlate with the error in measuring the delivery factor (e4). 

Likewise, on the basis of similar judgment, the model allowed for the estimation of 

covariance between e1 and e5. 

 

           The fit for the model based on the normed chi-square is χ2/df (N = 213) = 

3.155, which is acceptable with a cut-off value of 5.  Although p is slightly < .05, 

other fit indices may be used.  The insignificant normed chi-square goodness of fit 

suggests that the proposed model generated the observed covariance matrix.  In other 

words, the five dimensions of the hybrid e-training system fits the Asian trainees. The 

result is enhanced when the descriptive criteria of model fits were evaluated.  

Specifically, the indices are .99 (CFI) and .98 (TLI).  The value for RMSEA is .1, 

which is not very good considering the cut-off value of < .08 for this study, although  

other studies have reported the accepted value of .1 as presenting a reasonable error 

of approximation as long as it is not more than .1 (Hair 2006).  All these indices 

indicate a good fit of the measurement mode1 since the value for the first two indices 

exceed the recommended critical value of .90. Similarly, the value of RMSEA, 

although it barely meets the minimum cut-off point, marks insignificant discrepancies 

between the observed covariance and implied matrices, thereby supporting the degree 

of fit. 

 

5.3.3    MeT Measurement Model 

 

Figure 4.17 on page 132 Chapter IV presents the estimated five-common factor 

model for the meaningful e-training perception. The items from each scale are 

assumed to load only on their respective dimensions. In addition, a close examination 
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of the adapted rubric showed that the items from the constructive factor and 

authenticity factor were somewhat dependent and overlapped with each other. 

Sometimes, when a project is less authentic and more of an imaginary example, it is 

much easier to manipulate the objects and subjects being studied hence creativity can 

be explored in limitless dimentions for a more contructive output.  The error in 

measuring the constructive factor (e6), therefore, was hypothesized to correlate with 

the error in measuring the authenticity factor (e8). Likewise, on the basis of similar 

judgment, the model allowed for the estimation of covariance between e6 and e8. 

 

           The fit for this model based on the normed chi-square is χ2/df (N = 213) = 

1.095, p > .05.  The insignificant Chi-square goodness of fit result suggests that the 

proposed model did generate the observed covariance matrix.  In simpler terms, the 

five dimensions of the hybrid e-training system fits the Asian trainees. The result was 

enhanced when the descriptive criteria of model fits were evaluated.  Specifically, the 

indices were .99 (CFI) and .98 (TLI) while the value for RMSEA was .02.   All these 

indices indicate a good fit of the measurement mode1 since the value for the first two 

indices exceeded the recommended critical value of .90. Similarly, the value of 

RMSEA marks insignificant discrepancies between the observed covariance and 

implied matrices, and thereby supporting the degree of fit. 

 

5.3.4    LSP Measurement Model 

 

Figure 4.18 on page 134 Chapter IV presents the hypothesized six-factor model from 

Reid (1984).    A close examination of the adapted instrument showed that the items 

from the individual factor seemed to overlap with the other factors (visual, auditory, 

kinesthetic, tactual and group factors).  The respondents may argue that although the 

statements for individual learning is true, it does not necessarily means it exists by 

itself but together with other preferred learning styles.  Since the minimum cut-off 

value for factor loading is .4, the researcher decided to drop the individual factor.  

This is in view of the fact that the items from the individual factor seemed to load on 

other respective dimensions and could not be clearly distinguished as the items for 

individual learning style, at least for the Asian context. 
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          Figure 4.20 on page 135 Chapter IV represents the final estimated five-

common factor model for the learning style preference model. The items from each 

scale were assumed to load only on their respective dimensions.  In addition, a close 

examination of the adapted instrument showed that the items from the group factor 

and tactile factor were somewhat dependent and overlapped with each other and 

some were phrased in a very similar way.  Error in measuring the tactile factor (e15), 

therefore, is hypothesized to correlate with error in measuring the group factor (e16).  

Likewise, on the basis of similar judgment, the model allowed for the estimation of 

covariance between e15 and e16. 

 

           The fit for this model which was based on the normed chi-square is χ2/df 

(N=213) = 3.155 (<5), p = .288 (>.05). The insignificant Chi-square goodness of fit 

result suggests that the proposed model did generate the observed covariance matrix. 

This means that, the five dimension of the learning style preference fit the Asian 

trainees. The result was enhanced when the descriptive criteria of model fits were 

evaluated.  Specifically, the indices were .99 (CFI) and .99 (TLI), while the value for 

RMSEA was .034.  All these indices indicate a good fit of the measurement mode1 

since the value for the first two indices exceeded the recommended critical value of 

.90. Similarly, the value of RMSEA proved insignificant discrepancies between the 

observed covariance and implied matrices, thereby supporting the degree of fit. 

 

5.3.5    Relationship Between HiT and MeT 

 

Another purpose of the study was to examine the relationship between the hybrid e-

training and the meaningfulness of the training. Not surprisingly, the results as shown 

in Figure 5.1 indicate that the hybrid e-training is strongly related to the perceived 

meaningfulness of the e-training courses in which the respondents had participated.  

The respondents' perception of the meaningfulness of the hybrid e-training was 

related to both their conviction that they, personally, can make a difference in a 

learner’s learning by implementing the hybrid e-training approach, and to their belief 

that learners, in general, can control the effects of constraining external barriers to 

execute a meaningful e-training course.   To a certain extent, this finding is in line 

with the notion that the training of trainers is the most promising factor in term of 



154 
 

producing efficacious trainers (e.g., Kimmel and Kilbridge 1991; Mohamad Sahari 

Nordin 2001) to implement a new technology for training.  As Kimmel and Kilbridge 

(1991) suggest, trainers can be trained to enhance their sense of self-efficacy through 

specifically designed trainings aimed at enhancing trainees’ lack of instructional 

effort or poor instructional strategy. 
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         Figure 5.1 Revised structural model showing relationship of HiTs and MeT 

 

             The fit for this model was χ2/df (N = 213) = 2.509 (<5) although p < .5. The 

insignificant Chi-square goodness of fit result suggests that the proposed model did 

generate the observed covariance matrix. In other words, this means that, the five-

dimension of the learning style preference fits the Asian trainees. The result was 

enhanced when the descriptive criteria of model fits were evaluated.  Specifically, the 

indices were .97 (CFI) and .96 (TLI) while the value for RMSEA was .08.  All these 

indices indicate acceptable fit of the measurement mode1 since the value for the first 

two indices exceeded the recommended critical value of .90. Similarly, the value of 

RMSEA marks insignificant discrepancies between the observed covariance and 

implied matrices, thereby supporting the degree of fit. 
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5.3.6    Relationship Between LSP and HITs 

  

Another purpose of the study was to examine the relationship between the hybrid e-

training and the participants’ learning style preferences. The results as shown in 

Figure 5.2 suggest that hybrid e-training was related to the major learning style 

preferences of the participants.  As Kimmel and Kilbridge (1991) proposed, trainers 

can be trained to enhance their sense of self-efficacy in using a new technology for 

training through specifically designed trainings that cater for the needs of learners 

with differentiated learning style preferences, particularly the minority group that 

prefers tactile and kinesthetic learning.   
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            Figure 5.2  Structural model showing LSP and HiTs relationship 
            

            The fit for this model based on the normed chi-square was χ2/df (N = 213) = 

2.603 (<5) although p < .5.  The insignificant Chi-square goodness of fit result 

suggests that the proposed model did generate the observed covariance matrix. In 

other words, this means that, the new five-dimension learning style preference fits 

the Asian trainees. The result was enhanced when the descriptive criteria of model 

fits were evaluated.  Specifically, the indices were .96 (CFI) and .95 (TLI) while the 

value for RMSEA is .08.  All these indices indicate acceptable fit of the 

measurement mode1 since the value for the first two indices exceeded the 

recommended critical value of .90.  Similarly, the value of RMSEA marked 
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insignificant discrepancies between the observed covariance and implied matrices, 

thereby supporting the degree of fit.  However the relationship of .18 did not 

indicate only a moderate relationship between HiTs and LSP.  One may suggest that 

it may not be worth designing and developing a hybrid e-training course for the sole 

purpose of trying to cater for differentiated learning style preferences among 

learners.  However, this results were shown to three experts in structural equation 

modeling and it was agreed that as long as the model is significant, any r value is 

acceptable to mark an existence of a relationship.   

 

5.3.7    Relationship Among HiTs, LSP and MeT 

 

The main purpose of the study was to examine the relationship among hybrid e-

training, learning style preference and meaningful e-training. Not surprisingly, the 

results indicate that hybrid e-training was strongly related to the perceived 

meaningfulness of the e-training course in which the participants had participated 

in.  Learning style preferences and the hybrid e-training appeared to be correlated, 

but at a lesser degree.  Additionally and interestingly, learning style preferences 

appeared to be negatively correlated with meaningful e-training, which means that 

the lesser learners depend on their dominant learning style, the more meaningful 

their e-training would be.  In other words, the e-training was less meaningful for 

those who insisted on maintaining their dominant learning style.   A qualitative 

study shows how reluctance to follow a training using non-conventional learning 

styles may constitute in a learner’s ability to see the meaningfulness of a hybrid e-

training, as shown by the testimony of a participant in a hybrid e-training course 

conducted in the year 2004 (Rosseni and Aidah 2004: 5422 ) 

 

 

            …some students may think this method will totally replace the regular F2F 

method and although the instructor was very generous in spending her time 

to discuss up-to-date information with her students and share new research 

findings and books for that matter, some may feel that she is reluctant to 

meet the students face to face. 
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             While it is true that less time will be spent on face-to-face classroom 

interaction, but the instructors nevertheless still have to put in the same amount of 

time for conventional face-to-face office hours.  The only difference is that more 

time is dedicated for computer-mediated communication outside the compulsory 

hours.   The students perhaps failed to see how the computer-mediated 

communication was able to enhance communication time and quality, which are the 

essential features in any hybrid e-training system as validated in this study.  Thus 

when a trainee insists on sticking to his/her dominant learning style at all times, a 

hybrid e-training course may be less meaningful to the trainee. 

 
               To a certain extent, this finding is in line with the belief that the training of 

trainers is the most crucial factor in producing efficacious trainers (e.g., Kimmel 

and Kilbridge 1991; Mohamad Sahari Nordin 2001) when implementing a new 

technology for teaching and learning.  As Kimmel and Kilbridge (1991) suggest, 

teachers can be trained to enhance their sense of self-efficacy through specifically 

designed in-service trainings aimed at improving their performance to inadequate 

instruction to cater learner needs; in this case, it was demonstrated that the hybrid e-

training helped trainers cater to the needs of various learners with differentiated 

learning style preferences, particularly the minority group that prefers tactile and 

kinesthetic learning.  The findings from a qualitative study (Rosseni 2004; Rosseni 

and Aidah 2004) which used a hybrid e-training system named e-Bincang, revealed 

that some auditory and visual students were reluctant to participate in computer-

mediated communication because they were doing well without the new 

technology. However, a student who exhibited visual and auditory learning styles 

thought otherwise (Rosseni and Aidah 2004: 5422 )  

 

I am more of an introverted student.  The online method has helped me 

develope self-confidence.  I always think before I speak but seldom find the 

courage to speak out my thoughts.  Through e-Bincang, I was able to do so 

without prejudice.  I am now more at ease when I have to team up with others.  

I found a thrill in reporting my search results to the team.  The substantive 

peer comment received has helped me think more deeply and made me realize 

that although I have always thought of myself as a thinker, there is more to it 
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than what came out from just my own thinking. I always thought that my ideas 

are rather substantial but I failed to share them with others because I do not 

have the confidence to speak out my thoughts.  Surprisingly, when my thoughts 

are combined with others through the online discussions, I stumble upon much 

superior ideas which makes me realize the power of “synergy”. True enough, 

two heads are better than one.  I have discovered a different perspective about 

learning and about myself. 

 

5.4 IMPLICATIONS 

 

This section consists of two parts. The first part presents the implications for future 

research related to the theoretical or conceptual framework of a meaningful e-

training. The second part provides several implications for the practical 

developments of theory, practice, and policy. 

 

5.4.1   Contributions and Implications of Meaningful Hybrid E-Training for 
           Future Research 
 

The most important theoretical contribution of the study is the creation of a 

meaningful e-training model – an empirically validated multidisciplinary-based 

model that incorporate theories of learning, human development in the area of 

learning style preferences and knowledge management system. These separately 

form three latent variables that combine to predict  meaningful hybrid e-training.  

This study has thus provided the basis for future research in many directions. 

Specifically, the study can be examined in three broad emphasis areas related to the 

conceptual framework of hybrid e-training systems.  First, future studies can further 

examine the relationship between hybrid e-training and meaningful learning.   

 

             The second research thrust can expand the notions of complementary and 

reinforcing roles between hybrid e-training and learning style preferences and the 

related potential impact of integrating various media to suit different learning styles. 

Finally, future research can examine the relationships among hybrid e-training, 

learning style preferences and meaningful e-training. More extensive exploration of 
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the relationships among learning style preferences, meaningful and hybrid e-

training can address numerous research questions that arise from the findings of the 

differences in the use of hybrid and meaningfulness of e-training across major 

learning style preferences. For example, studies can explore differences among 

major, secondary and minor learning style preferences.  Different learning style 

instruments, such as those from Dunn and Dunn (1993) or Kolb (1984), may be 

used in place of the LSPI by Reid (1984) since there exist some overlapping items 

across the six original LSP dimensions, which resulted in the omitting of the 

individual factor. The researcher strongly suggests another round of Rasch analysis 

be done on the LSP measures, where LSP should be hypothesized as a five-

construct model right from the very beginning of the study.  Alternatively, one may 

also want to test a hypothesized four-construct model measuring only four 

perceptual learning styles (visual, auditory, kinesthetic and tactile) and group 

preference is measured as one of the demographic items. 

 

           Another focus is to examine the relationships between trainees’ computer 

literacy or ability and the use of hybrid e-training. The use of hybrid e-training 

requires a computer-literate group of trainees capable of continuously learning and 

implementing new skills. The relationship between knowledge management (KM) 

and national learning goals set by the Malaysian Qualification Framework (MQF), 

as shown in the overall conceptual framework of HiTs (see Figure 1.5 page 8 in 

Chapter I) has not been tested either.  These factors were integrated into the system 

during the design and implementation stage.   This means that future studies may 

attempt to validate a measurement model with MQF and KM as constructs, and 

then relate the model with HiT and MeT.  

 

             HiTs can be expanded further by investigating the types of knowledge 

management components deemed crucial to be integrated in an instructional 

system.  For example, future studies can investigate how the five-factor HiT can be 

expanded to a nine-factor HiT by including the four knowledge management 

factors, namely (i) knowledge transfer and utilization, (ii) knowledge creation, (iii) 

knowledge acquisition and (iv) knowledge storage and retrieval.  Another 

alternative is to hypothesize a new measurement model for knowledge 
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management, and later have it validated.  Upon validation, a structural relationship 

can be tested between KM and HiTs.  

 

           At the top of the HiT conceptual framework is MQF.  There are eight generic 

skills forming the MQF – (i) knowledge, (ii) practical skills, (iii) critical thinking, 

(iv) lifelong learning, (v) communication, (vi) social responsibility, (vii) ethics, 

autonomy and professionalism and (viii) managerial skills and entrepreneurship.  A 

new study can start with a hypothesized model for MQF, and subsequently validate 

the measurement model.  Then, after the validation processes, a structural 

relationship can be tested between MQF and HiTs.  Finally, a full fledged model 

involving HiTs, MQF and MeT can be tested. 

 

            The relationship between the demographic properties of the participating 

class and e-training can also be examined from various perspectives.  One 

consideration for future studies focusing on demographic properties is to examine 

these relationships using a less heterogeneous sample of learners. Studies 

employing the structural equation model strategy may consider creating a latent 

variable for demographic properties. This latent variable, can include demographic 

attributes, such as (i) academic background, (ii) years of teaching experience, (iii) 

gender, and (iv) computer literacy or ability level.  

 

             A final research emphasis can further examine the gaps that remain in 

understanding how HiT and MeT impact institutional performance.  Future research 

can examine these relationships in further detail. One alternative is to examine the 

relationship between HiT and MeT with process-level performance. This may entail 

examining how skills learned from HiT courses are practiced and used in 

institutional processes and the outcomes that are achieved.   

 

             Structural equation modeling is a robust and defensible statistical tool that 

can comprehensively test relationships among various attributes of learning and 

training. The use of latent variables is the major strength of this statistical approach. 

As noted earlier in this section, new latent variables can be created to account for 

the complexity of the variables in this conceptual framework. Models with different 
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relationships can be proposed and tested with existing data or new data can be 

examined with the model in this study.  

             

             Additionally, other methods can enhance our understanding of the 

relationships examined in this study. Methods, such as the repeated cross-sectional 

and longitudinal as well as qualitative methods can be useful in the examination of 

the relationships and can serve as complements to SEM procedures. Experimental 

designs can also be conducted to establish further claims of causal relationships 

validated in the study.  However, when considering SEM procedures, researchers 

should proceed with caution when using secondary data. Utilizing data that have 

been collected for one intended purpose and used for additional studies creates 

potentially controversial and risky measurement issues.  

 

             For example, as noted in the previous section, the I-MINT 5.2 instrument 

items for LSP properties may have been insufficient due to the overlapping attribute 

to detect the existence of the individual learning style.  In addition, KM and MQF 

specific items were not included in I-MINT.  Future studies can collect data for the 

explicit purpose of testing the KM and MQF relationships of this study. This will 

offer researchers greater freedom in developing measurement models that fully 

encompass the latent variables they seek to develop.  

 

           The conceptual framework of this study too can serve to guide future 

research. Based on the findings from the data analysis, discussion and literature 

review, the proposed conceptual framework provides some useful insight into the 

relationships among HiTs and MeT across LSP. However, the results of the 

structural equation model do not provide insight into the portion of the conceptual 

framework that examines the relationships between KM and MQF with institutional 

performance. Figure 1.9 page 24 in Chapter I presents the conceptual framework 

that was tested in this study, in which the four components of knowledge 

management system was not included in the HiT measurement model nor does the 

MQF variable included anywhere in the conceptual framework.  
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5.4.2     Contributions and Implications for Practitioners and Policy Makers 
 

The results of the research have highlighted several invaluable contributions and 

implications for professionals, and particularly practitioners.  The main practical 

contribution of this study for practitioners is to bring to their attention the 

relationship among hybrid e-training, learning style preference and meaningful e-

training. As an institution constantly undergoes frequent changes and knowledge is 

a critical feature of institutional performance, the use of HiTs is an important 

decision for human resource development practitioners, be they are school teachers, 

college instructors or professional training institutions.  

 

               Computer-mediated communication using the new Web 2.0 technology 

represents innovative approaches to promote institutional change. The Web 2.0 

technology was designed to increase flexibility where trainers’ and trainees’ can 

gain and apply their skills and abilities to the fullest of their potentials. The success 

of HiTs may be dependent on LSP, but not to a large extent, as the result shows. 

Hybrid e-training systems that are well-supported with appropriate content, 

delivery, service and structure may have positive implications for institutional 

performance in terms of the outcomes achieved  (MacDonald 2001).  In addition, 

the use of HiTs may motivate learners due to greater autonomy in decision-making 

but this motivation may have a limited effect if learners are not skilled even after 

having gone through training. Therefore, HiT course designer should consider the 

use of HiTs and training of Web 2.0 as complementary strategies.  

 

            Although the study has provided support for the training of trainers as a 

means to promote learning strategies using a new technology, a number of caveats 

are needed in order to justifiably interpret the results. First, since the study applied 

an ex post facto design, one may argue that the results should not assign a causal 

relationship between perceived meaningfulness and hybrid e-training or other 

relationships.  The study has provided neither control for selection of equal sample 

size nor other threats to internal validity.  However, according to Rasch theory, 

when the Rasch model is used to produce logit scores, the sample is considered as 

representing the population (Rasch 1980).  Therefore generalizations from the 
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sample to the population at large can be made.   

 

            To establish this causality, future studies may adopt experimental, quasi-

experimental or longitudinal design to control for the confounding effects of factors 

other than the hybrid e-training.  Second, this study had focused only on limited 

items to examine the variability in meaningful e-training. Although the results 

indicated that the factor explained a substantially large proportion of total variance 

for each dimension of the meaningful e-training, the inclusion of more conceptually 

related items would indeed be more informative. This is in consideration of the 

complex nature of learners' behavior, and it would reduce the error term and 

increase analytical precision.  

 

           Finally, the study did attempt to identify or classify the objectives and 

contents of the HiT courses attended by the trainers, but did not test the validity of 

the content indicators.  It would be enlightening to understand the effects of HiT 

courses on MeT across various categories of programmed objectives and contents. 

Clearly, despite these limitations, the results of the present study remain relevant to 

theorists, teachers, and trainers. The data suggest that the HiTs and MeT are useful 

for the diagnostic and formative assessments of a hybrid course and further research 

into the expansion of the variables is strongly recommended since the instrument is 

proven to be psychometrically sound. The results also suggest that the planning, 

implementation and evaluation of hybrid e-training programs should consider 

learner and trainer inputs, particularly with respect to their effectiveness in helping 

teachers to perform effectively. 

 

5.5 CONCLUSION 

 

Successful applications of hybrid e-training at the tertiary level depend on many 

factors especially the policy governing its implementation and issues in its 

applications.  To come to that point, a model for appropriate infrastructure, content, 

delivery method, service and outcome needs to be validated and tested. 

Subsequently, the validated model is again tested to see its influence on learners’ 

perception of what constitutes meaningful e-training.  Clearly, despite various 
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limitations, the results of the present study are relevant to give insights for theorists, 

trainers, academic staff and knowledge management system designers and 

developers towards the goal of achieving meaningful learning in the overall process 

of training or teaching and learning.  

 

           The data suggest that the hybrid e-training scale is useful for the diagnostic 

and formative or summative assessments of any hybrid e-training course. This is 

due to the fact that the instrument is proven to be psychometrically sound. The 

results also suggest that the planning, implementation and evaluation hybrid e-

training programs should consider the input from trainees, particularly concerning 

its effectiveness in helping trainers and trainees to perform more effectively. 

 
            The results of the present study have expanded the existing body of 

knowledge in several ways. First, the positive effect of hybrid e-training on 

perceived meaningfulness of the e-training is substantially large and statistically 

significant.  Second, regardless of the objectives of hybrid e-training courses, the 

training program appears to enhance personal and general training in using new 

technology.  Third, the training of trainers is necessary to adequately help them 

sustain and develop new strategies for training with new technology.   
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APPENDIX A 

EXECUTIVE SUMMARY OF FEASIBILITY STUDY FOR DESIGN AND 
DEVELOPMENT OF A MEANINGFUL HYBRID E-TRAINING SYSTEM 

 

 

INTRODUCTION 

 Purpose of this Document  

o  To decide the best platform to build the Hybrid e-training System 

  Benefits  

o  A computer mediated communication sistem to be implemented in a hybrid e-

training environment 

 Justification  

o  the university’s policy base on students positive response using 

similar e-Bincang and Learning Care system 

 Scope  

o able to reach students across campus anytime anywhere in the world 

 Relationship  

o as a platform for traditional and continuing education programs 

 

PROBLEM STATEMENT 

The university’s policy has call for implementation of a hybrid e-learning method to be used in the 

traditional classroom but the current system is not quite adequate in terms of user-friendliness, ease-

of-use and interactivity. 

 

REQUIREMENTS STATEMENT 

 

can be self-maintained 

 

PROJECT MANAGEMENT 

 Sponsorship 
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o  UKM Study Grant 

 Approach  

o Instructional System Design And Development Model III  

 Schedule  

o development of the system including self-learning material and  

handbook from September 2005 – January 2008  

 Resources  

o laptop, printer, software, the researcher, the respondents 

FEASIBILITY ASSESSMENT 

 

Option [MOODLE]  

Description 

Assessment 

Results 

Risks 

Issues 

Assumptions 

Benefits Realization 

Option [BLOGGER]  

Option [WORDPRESS] 

FEASIBILITY RANKING 

 

Ranking Criteria (1) Wordpress (2) Blogger (3) Moodle 

Ranking Scores        9/10              8.5/10        6/10 

 

PROPOSED SYSTEM 

 

Description of Proposed System:  

Hybrid of various media using WordPress as the core connection 

Improvements 

Impacts 

Equipment Impacts 

Software Impacts 

Organizational Impacts 
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Operational Impacts 

Developmental Impacts 

Site or Facility Impacts 

Security and Privacy Impacts 

COST ANALYSIS – Free Open Source Platform 

RECOMMENDATIONS 

 

Ranking Results  

– as agreed earlier in previous session 

 

Best Option Recommendations  

- WordPress 

 

Best Option Satisfies Known Constraints  

- WordPress 

 

Best Option Satisfies Go/No Go Questions  

- Go - WordPress 

 

Reasons For Rejected Other Options  

– cost, technicality, user friendliness, expandibility 
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COMPUTER TRAINING DELIVERY 
 
 
Course Facilitator :  Rosseni Din (email:rosseni@yahoo.com) 
 
Time & Place        : TBA in a Computer Lab (14 sessions @150mins each / 7 sessions@300mins  
                                Each / 2 - 8 face-to-face sessions @150mins each with at least 6-11 online  
                                sessions@150mins each) 
 
Office            :  Room 2.11, Post-Graduate Building, Faculty of Technology & Info. Science, UKM. 
                                          
Course Overview: 
 
Computer Training Delivery is an equivalent of a 3 credit university course designed to meet the needs of post-
graduate computer education students, computer professionals, teachers and undergraduates from computer 
science or other disciplines with a good background in computer applications and maintenance.  It is a course on 
principles and foundation of computer education for those who are interested in learning and sharing new technology 
and methods in teaching computer subjects in schools and computer training institutions or to become an 
entrepreneur in the computer training and services area.     
 
Course Synopsis: 
 
The global objective of the course is to expose trainees to a real life teaching and learning situation in the area of 
computer education.  Trainees will have to synthesis prior knowledge, skills and experience in multidisciplinary area 
through individual and group collaboration.  This course emphasizes acquisition of knowledge and skills in computer 
training delivery as well as the social, affective, and cognitive factors playing a role in computer education. The 
interactive lecture, seminar and field work will highlight the importance of (i) e-Learning technology for teaching, 
learning and reflective practices, (ii) learning theories, methods and strategy for effective computer training delivery, 
(iii) individual differences in personality,  learning and cognitive style for curriculum planning and  (iii) instructional 
design and development of an individualized module/courseware/system for a problem oriented project based 
learning environment to facilitate a self-directed learning culture. 
 
General Learning Objectives: 
 
It is hope that the course will contribute graduate attributes where trainees would be able to:   

i. Apply the knowledge acquired in the area of eLearning, human development, effective computer delivery 
and instructional design and development. 

ii. develop self-reliant skills on deciding what to learn, where and how to find the data/information and 
concepts needed 

iii. develop social skills in how to cooperate and communicate effectively with others 
iv. be in continued close dialogue with “the real world” 
v. think in a strategic way about target group and intended use of project’s findings 
vi. get used to critically assess what is needed for knowledge making 

 
Course Delivery: 
 
The course format requires active participation of all trainees. As an experiential course, it is structured around 
discussion and small group activities. Therefore, it is critical that all trainees keep up with the readings and actively 
participate in class. Trainees should be prepared to discuss the content of the readings in relation to teaching 
trainees with different types of personality, learning and cognitive style as well as to ask questions for clarification, 
exploration, or discussion.  In order to meet the needs of varied learning styles and needs, the course uses a 
combination of instructional methods and technologies. These methods include: instructor-guided presentations (i.e., 
lectures assisted by PowerPoint or other visuals such as web and blog links); student-guided presentations; 
multimedia presentations; facilitated discussions that promote critical thinking; cooperative learning (i.e., small group 
structure emphasizing learning from and with others); collaborative learning (i.e., heterogeneous groups in an 
interdisciplinary context); and field work as well as the use of a Learning Management System and blogs for group 
discussions and reflective practices. 
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Learning Matrix: 
 
Learning Outcomes Learning Process Assessment
 
Trainees should be able to demonstrate the 
ability to apply fundamental theories and 
principles of instructional design for 
meaningful computer training delivery. 
 

 
Guided presentation  

 
 Lesson plan 
 Teaching media 
 Teaching method  
 Teaching strategy 
 Teaching Approach 
 Pedagogical content 

knowledge 
 
Trainees should be able to apply knowledge 
and skills in information and communication 
technology articulately and develop critical 
thinking, inter-personal and communication 
skills through working in large and small 
multi-discipline and/or multi-cultural group. 
 

 
 

 
 Identify, explore and select knowledge 

from various databases and resources 
and integrates them with prior 
knowledge and experience to create 
and organize new knowledge that can 
be assessed by peer and moderators 
using the online platforms provided or 
during face-to-face sessions.   

 

 Trainees will work cooperatively within 
their small group to design and 
develop the learning module and 
collaborate with other groups to 
achieve a shared goal. 

 
 Reflective journal  
 Weekly forums 
 Individualized/group 

courseware/module 
 
 

 
During practical training and computer 
mediated communication sessions, trainees 
as an autonomous learner and trainer are 
responsible: 
 
 to promote, protect and enhance social 

values, cultural diversity and beliefs 
 To adhere to the global netiquette for their 

benefit as well as for the trainees, 
institution and society at large.  

 
 
 
 
 
 
 Presentation and workshops  
 Practical Training/micro teaching/ 

macro teaching 
 Blogging activities 
 Online discussion 
 
 

 
 
 
 
 
 
 Class participation 
 Field work 
 Field report 
 Reflective journal 
 Weekly forums 
 

 
 Trainees are to maintain records of 

activities and practice for critical 
reflections and improvement. 

 
 Critical reflection 
 

 
 Reflective journal 
 

 
 Able to do feasibility and need analysis 

study to identify real world problems in 
media development for computer training 
and come up with a project to solve the 
problem. 

 
 SWOT analysis 
 Identification and application of an 

instructional design model 
 Problem oriented project pedagogy 

 
 An instructional 

media for computer 
training  

 
 Able to identify global trends in computer 

training and suggest a short term 
curriculum for computer training at a very 
competitive price yet able to break-even. 

 Able to create creative and innovative 
brochure to market the course.  

 

 
 Workshop 
 Cooperative and collaborative group 

work 
 

 
 An eye-catching 

brochure  
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Class Assignments: 
 
 Project  Goal Points Due Date
 
1 

 
Reflective 
Journal 
 
Project 1a-1j 
 

 
Trainees are expected to write a weekly 
reflective journal by actively participating in 
every session, as well as in online discussions 
or personal email if necessary; by critically 
analyzing, asking, or making observations 
about reading materials, thereby indicating that 
they have thoroughly prepared and reflected 
their contribution to learning in this course. 

 
20% 

 

 
Week 01-14 

 

 
2 

 
Lesson Plan  
 
Project 2 

 
Trainees are expected to demonstrate the 
ability to create a lesson plan with a 
multidisciplinary perspective on a topic from the 
core curriculum by integrating computer skills, 
pedagogical content knowledge, noble values 
and fine culture. 

 
10%  

 

 
Week 04 

 
3 

 
Instructional 
Media  
 
Project 3a 
 

 
Trainees are expected to develop self-reliant 
skills on deciding what to teach and learn, 
where and how to get computer tools and 
applications and which instructional design 
model to follow.  The design and product 
should reveal trainees’ ability to analyze and 
synthesize previous knowledge and decide on 
the most appropriate theory, method and 
strategy to use with the developed module and 
power point slides. 

 
25% 

 
 

 
Week 10 

 
(Project 3a - Final 

Draft of 
Instructional Media 

and Training 
Brochure/ 

Programme/ 
Schedule) 

 
 
4 

 
Field Work 
 
Project 4 

 
Using the instructional media developed earlier 
in the course, trainees are expected to be in 
close contact with “the real world” and 
demonstrate the ability to plan and deliver a 
short meaningful computer training course by 
integrating computer skills, knowledge about 
learner diversity, appropriate teaching 
methods, technology and strategies. 

 
10%  

 

 
Week 11 

 
(Training) 

 
 

 
5 

 
Field Report 
 
Project 5 

 
Using traditional and on-line resources, 
trainees are expected to demonstrate an 
understanding of the course objectives by 
making written connections between the 
readings, class activities, their own personal/   
professional experiences, reflections, 
achievement/ evaluation results of course 
assignments/projects and pictures/video 
captures of the training sessions. 

 
10% 

 

 
Week 14 

 
(Final draft of 
Programme 

Brochure, Power 
Point Slides, 

Instructional Media,  
Training Video etc.) 

 
 
6 

 
e-Portfolio 
Individual work 
 
Project 6 

 
Trainees are expected to develop a digital 
portfolio as a tool for reflection, enhancing 
communication and collaboration and for 
sharing experiences and resources.  It should 
contain previous work as a showcase 
demonstrating student’s skills and 
development. 
 

 
25% 

. 

 
Week 17 

 
Reorganize, 
manage and 

categorize all your 
experiences in this 
course within your 
blog and have it 

linked to computer 
education. 
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Course Requirement: 
 
The course will meet face-to-face and will confer on-line via the facilitator’s blog at http://rosseni.wordpress.com/.  Some 
reference materials may be found in the computer training portfolio of the university’s learning management system. 
This course requires trainees to: 

1. Attend all class sessions. 
2. Have a working knowledge of both the Internet and e-mail. 
3. Complete all assignments on time. Assignments submitted past the deadline will be marked down, 

unless special arrangements have been made with the instructor in advance. This handbook contains 
the specific descriptions and evaluation criteria for the course requirements. 

4. Participate actively during large and small group discussions and activities. 
5. Participate in weekly discussions and assignments online. Entries should be topical and include 

information from the texts for discussion points. If entries do not relate to the course, they do not 
receive credit unless it is a reflection and observations made based on any part of the course whether 
online or face-to-face. 

 

Consultation and Communication: 
 
Please check your email regularly and make the Computer Education Blog (www.rosseni.wordpress.com) as an 
RSS feed in your blog.  
 
 
Presentation of Assignments 
 
1. Student must retain a copy of all assignments 
2. All assignments must be attached to an assignment cover sheet which must be signed and dated by 

the student before submission.  A sample cover sheet is as in appendix 13 and a template is 
available in the Computer Education Blog under category assignment. 

3. Student must not submit work for an assignment that has previously been submitted for this course 
or any other course without prior approval from the course coordinator. 

4. Assignments that are submitted one day late will receive a 10% penalty. 
 
 
Return of Assignments and Feedback: 
 
Assignments will be commented within one week of the due date (daily for short courses) with written 
feedbacks.  Peer assessment is most welcome.  You should review, edit and make amendments where 
appropriate before submitting them again into your e-Portfolio for final grading. 
 
 
Course Results 
 
Final results for the course will be available before the start of a new semester.  University staffs are not 
permitted to provide results to students over the telephone or by email.  When results are approved and 
finalized they are available through the SMP (Sistem Maklumat Pelajar) or the Faculty’s Postgraduate 
Office.   
 
 
Plagiarism and Misconducts 
 
Plagiarism is a serious act of academic misconduct.  The faculty adheres strictly to the University’s 
policies on examination and assessment.  Any deliberate deception, fabrication of results, plagiarism, and 
conduct outside the norm of scientific behavior will be brought up in the faculty meeting and will be judge 
accordingly by the university’s examination board. 
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Examination   
 
The e-Portfolio project is the alternative summative assessment method undertaken as the final exam.  
All other assignments are the alternative assessment methods use in this course for formative 
evaluations in place of the traditional quizzes and mid-term exam.  It is each student’s responsibility to 
read the course outline, assignment and project sheets/handouts and online postings. Misreading any 
information is not accepted as grounds for granting an extension and student should not make any 
arrangement to be absent on the day assignments and projects are due.  Students may use any 
dictionaries, thesaurus and academic publications provided credit is given where credit is due.  
 
Extensions 
 
Extensions may be granted without penalty on the following grounds: medical, compassionate and 
academic. 
 
Medical Grounds 
 
 Anyone who cannot submit a major assignment/project due to illness must submit the appropriate 

letter/form/certificate. 
 Student must apply within seven days of the occurrence of their problem and/or within five working 

days of assignment/project’s due date.  Student’s intending to apply for a medical extension should 
visit their medical practitioner no later than the day of the occurrence of the problem. 

 
Compassionate Grounds 
 
 Anyone who cannot submit a major assignment/project due to compassionate reasons beyond their 

control must submit the appropriate letter/form/certificate. 
 Student must apply within seven days of the occurrence of their problem and/or within five working 

days of assignment/project’s due date. 
 
Notes on Assessment 
 
The course will meet face-to-face and will confer on-line via the facilitator’s blog at 
http://rosseni.wordpress.com/.  Some reference materials may be found in the computer training portfolio of the 
university’s learning management system. This course requires students to: 
1. Attend all class sessions. 
2. Have a working knowledge of both the Internet and e-mail. 
3. Complete all assignments on time.  
4. Assignments submitted past the deadline will be marked down, unless special arrangements have 

been made with the instructor in advance. A handbook containing the specific descriptions and 
evaluation criteria for the course requirements is available upon request. Participate actively during 
large and small group discussions and activities. 

5. Participate in weekly discussions and assignments online. Entries should be topical and include 
information from the texts for discussion points. If entries do not relate to the course, they do not 
receive credit. 

 
 

To gain a pass, a mark of at least 55% must be obtained for postgraduate credit and 
at least 45 for undergraduate credit.  Note that a B is the minimum passing grade for 
a post-graduate course.  Participants of short courses who achieved below 50% will 
only receive a certificate of participation. 
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The grading scheme use is as follows: 
 

Postgraduate Credit Non-credit/Non-Graduating Student Undergraduate Credit 
A 85 -100 
A- 75 -  84 
B+ 65 -  74 
B 55 -  59 
B-         50 -  54 
C+ 45 -  49 
C          50 -  54 
C-         40 -  49 
D          35 -  39 
F          34 and below  

High Distinction  85-100 
Distinction  75- 84 
Credit   60- 74 
Pass   50- 59 
Conceded Pass            35- 49 
Fail                               34 and below  

A 85 -100 
A- 75 -  84 
B+ 70 -  74 
B 65 -  69 
B-         60 -  64 
C+ 55 -  59 
C          50 -  54 
C- 45 -  49 
D          35 -  39 
F          34 and below  

 
Course Content: 

WEEK TOPIC AKTIVITI / MAKMAL  
 

LEARNING PROCESS & ASSIGNMENT
 

1  
 
 
 
 
 
 
 
 
 
 
 

 
TECHNOLOGY AS FACILITATOR OF 
COMPUTER TRAINING: OVERVIEW 
 
MEANINGFUL LEARNING ATTRIBUTES 
 
 
Required Reading  
 
a. Bab 5: Komputer dalam Pendidikan 

(Chapter 5 of the Course Text Book) 
 

b. Technology as Facilitator of Quality 
Education: A Model.  William P. Callahan 
and Thomas J. Switzer 

    (Appendix 1: CTD Handbook) 
 
c. Jonassen, D. H.  Meaningful Learning 

Attributes. 1999. In Jonassen, D. H., Peck, 
K.L. & Wilson, B. G. Eds. Learning with 
technology: a constructivist perspective. 
New Jersey: Prentice-Hall. 

     (Appendix 12: CTD Handbook) 
 

WordPress Workshop 1 
 
 Why WordPress? 

Post, Page and comments: What is the different? 

 Netiquette & The 7 blogging virtues  
(Appendix 4 & 5:CTD Handbook) 

 
Task 1: Register and create your blog 
Task 2: Ice Breaking exercise: Visit  your peer’s blog 
              and drop a comment 

 
 
Reference: 
 
e-Lecture and WordPress Manual  available on the web 
via http://rosseni.wordpress.com 
 
 
Project 1a: (due weekly) 
 
Activity 1: Computer Mediated Communication                  
                exercises- Create an “About” page about  
                your e-portfolio blog and Q&A on  my blog 
  
Activity 2: Post a reflection on your blog 
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WEEK TOPIC AKTIVITI / MAKMAL  
 

LEARNING PROCESS & ASSIGNMENT
 

2 
 
TECHNOLOGY AS FACILITATOR OF 
QUALITY TRAINING  
 Principles Of Learning 
 Pedagogical Content Knowledge 
 
 
4 STEPS TO EFFECTIVE COMPUTER 
TRAINING DELIVERY 
(Power Point Slides in Appendix 6:CTD 
Handbook) 
 
 
 
Required Reading 
 

 
 
a. Bab 9: Falsafah dan Pendidikan 

Bersepadu dalam Pendidikan 
Komputer  (Chapter 9 of the Course 
Text Book) 

 
b. Principles Of Learning  
       (Appendix 2: CTD Handbook) 
 
c. Pedagogical content knowledge 

(Appendix 3: CTD Handbook) 
 

d. Bab 10: Teori-teori Pembelajaran 
(Chapter 10 of the Course Text 
Book) 

 
e. Bab 11: Kaedah Pengajaran (Chapter 

11 of the Course Text Book) 
 
 

 
 

 
 

WordPress  Workshop 2 
 
 Templates, themes, widgets  and banner 
 Avatar  
 Insert media 
 

Task 1: Insert an avatar to represent yourself 
Task 2: Insert  graphic to a post 
Task 3: Insert video to a post 
 
 
Reference: 
 
eLecture and WordPress Manual  available on the web 
via http://rosseni.wordpress.com 

 
 
Project 1b: (due weekly) 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 
 
Project 2 (due week 4) 
 
Choose your theme for paper presentation on  “Theory, 
Method and Strategy” from the following list: 
 
1. Andragogy (Learning Strategy for Adult) 
2. Cognitive Flexibility Theory 
3. Cognitive Load Theory  
4. Criterion Reference Instruction Method  
5. Information Processing Theory  
6. Minimalist Theory/Learning Strategy 
7. Problem Oriented Project Pedagogy 

(POPP)/POPBL 
8. Situated learning  Theory/Learning Strategy 
9. Social Constructivism Theory 
10. Zone of Proximal Development Theory   
 
 
Supplementary readings: 
 
1. SeDAAP learning strategy in Huraian Sukatan 

Pelajaran ICT KBSM (pg 3) at 
http://myschoolnet.ppk.kpm.my/kuri_tm/it_sp_hsp.p
df 

 
2. Pusat Perkembangan Kurikulum’s module: 

Konstruktivisme, Pembelajaran Masteri, 
Pembelajaran Konstekstual at 
http://myschoolnet.ppk.kpm.my/indexg.htm 

 
3. Theories in Psychology database at 

http://tip.psychology.org/   
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WEEK TOPIC AKTIVITI / MAKMAL  
 

LEARNING PROCESS & ASSIGNMENT
 

3 
 
Effective Computer Training Delivery: (40 
min) 
Student Presentation 1 & 2 - Project 2   
 
 
COMPUTER MEDIATED COMMUNICATION  
 computer as a thinking tool 
 
 
 
 
 
Required Reading: 
 
a. Bab 8: Komunikasi Berperantarakan 

Komputer (Chapter 8 of the Course 
Text Book) 

 
b. Kanuka, H. (2005). An exploration into 

facilitating higher levels of learning in a 
text-based internet learning environment 
using diverse instructional strategies. 
Journal of Computer-Mediated 
Communication, 10(3), article 8. 
(Appendix 7: CTD Handbook)  

 
c. Jonassen, D. H. 1996. Computer 

Mediated Communication.  In Jonassen 
D.H. Computers in the classroom: 
mindtools for critical thinking.  New 
Jersey: Prentice-Hall 

      (Appendix 13: CTD Handbook) 
 
 

 
WordPress  Workshop 3 
 
Post and Link Categories 
 
Activity 1: Identifying links   
Activity 2: Add Links 
 
Task 1: Create a link list of postings 
Task 2: Create a link list of blogrolls 
 
 
Reference: 
 
eLecture and WordPress Manual  available on the web 
via http://rosseni.wordpress.com  
 
 
Project 1c: (due weekly) 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 
 
Supplementary Reading: 
 
1. Modul Kemahiran Berfikir PPK at 

http://myschoolnet.ppk.kpm.my/indexg.htm 
 

 

 
4 

 
MULTIPLE INTELLIGENCES 
 using student’s strongest intelligence’s to 

guide their learning 
 
 
Effective Computer Training Delivery:  
(40 min) 
Student Presentation 3 & 4 - Project 2   
 
 
Required Reading: 
 
a. Bab 6: Penggunaan Komputer 

Dalam P&P (Chapter 6 of the Course 
Text Book) 

 
b. Bab 7: Komputer dalam P&P Sains dan 

Matematik menggunakan BI. (Chapter 7 
of the Course Text Book) 

 
c. Bab 1:Kepelbagaian Pelajar  (Chapter 1 

of the Course Text Book) 
 
d. Bab 2: Kepelbagaian Kecerdasan 

(Chapter 2 of the Course Text 
Book) 

 

 
MI WORKSHOP 
 
Identifying your strongest intelligence 
 
 
Project 1d: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 
 
Web References 
 
1. Modul Kepelbagaian Kecerdasan   PPK at 

http://myschoolnet.ppk.kpm.my/indexg.htm 
 
2. http://pzweb.harvard.edu/ 
 
3. http://www.ncsall.net/ 

Meg Constanzo (NCSALL) report on using teaching 
with MI based approaches using project based 
learning (Appendix 8: CTD Handbook) 
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WEEK TOPIC AKTIVITI / MAKMAL  
 

LEARNING PROCESS & ASSIGNMENT
 

 

 
5 
 
 
 

  
Effective Computer Training Delivery: (40 
min) 
Student Presentation 5 & 6  - Project 2   
 
TYPES OF PERSONALITY 
 
 
 
 
Required Reading: 
 

a. MBTI Basics  (Appendix 11: CTD 
Handbook) 

b. Bab 3: Personaliti (Chapter 3 of 
the Course Text Book) 

 

 
MBTI WORKSHOP 
 
Identifying your strongest intelligence 
- The MBTI preferences 
- Effects of preferences on work situations 
- Preferred methods pf communications 
 
Project 1e: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 

 
6 
 
 
 

 
Effective Computer Training Delivery: (40 
min) 
Student Presentation 7 & 8  - Project 2   
  
LEARNING STYLE 
 
Required Reading 
 

a.  Learning Style  (Appendix 9: CTD 
 Handbook) 

 
b. GSU Master Teacher Program: On 

 Learning Styles  (Appendix 10: CTD
 Handbook) 

 
c. Bab 4:Kepelbagaian Gaya  

Belajar  (Chapter 4 of the  Course 
Text Book) 

LEARNING STYLE WORKSHOP 
 
Identifying your learning style 
 
 
Project 1f: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
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WEEK TOPIC AKTIVITI / MAKMAL  
 

LEARNING PROCESS & ASSIGNMENT
 

8 
 

 
Effective Computer Training Delivery: (40 
min) 
Student Presentation 9 & 10 - Project 2   
 
DEVELOPMENTAL RESEARCH 
 
 
Required Reading 
 

a. Bab 12: Metodologi Pembinaan 
Sistem  Belajar (Chapter 12 of the 
Course Text Book) 
 

MODULE DEVELOPMENT WORKSHOP 
 
- Development research processes 
- Instructional design 
 
 
Project 1g: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 

 
9 
  
 
 

 

 
Effective Computer Training Delivery: (40 
min) 
Student Presentation 11 & 12 - Project 2   
 
DEVELOPMENTAL RESEARCH 
 

MODULE DEVELOPMENT WORKSHOP 
 
Formative Evaluation 
 
Project 1h: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 

 
10 

 
Effective Computer Training Delivery: (60 
min) 
Student Presentation 13, 14 & 15 - Project 2   
 
DEVELOPMENTAL RESEARCH 
 

MODULE DEVELOPMENT WORKSHOP 
 
- Expert Review of Module’s First Draft 
 
Exercise 1i: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 
Due First Draft & Training Brochure/Programme 
(Project 3a) 
 

 
11-14 

 
INDIVIDUALIZED LEARNING MODULE FOR 
EFFECTIVE COMPUTER TRAINING 
DELIVERY: GROUP TRAINING – Project 3b, 
4 & 5 
 
 
Group 1-4 @min 3 hrs per group of 4-5 
trainees@trainers in the making 
 

MODULE DEVELOPMENT WORKSHOP 
 
- Usability/Formative Evaluation  
- First Formative Training Evaluation 
 
Exercise 1j: 
 
Activity 1: Computer Mediated Communication       
                 Q&A on  my blog  
Activity 2: Post a reflection on your blog 
 

 
15-17 

 
FINAL EXAMINATION WEEK: DUE PROJECT 6 
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The Computer Education blog for this course is at: 

 
 

 

Basic Reading:  

Alessi, S. M. & Trollip, S. R. 2001. Multimedia for Learning: Methods and Development. 3rd ed. Boston: Allyn & 
Bacon. 

Reeves, T. C., & Hedberg, J. G. 2003. Interactive Learning Systems Evaluation. Englewood Cliffs, NJ: 
Educational. Technology Publications. 

INTIME website at URL: http://www.intime.uni.edu/model/modelarticle.html 
Jonassen, D. H.  2000. Computers as  mindtools for school: engaging  critical thinking. 2nd ed.  NJ: Prentice-Hall.
Jonassen, D. H., Peck, K.L. & Wilson, B. G. 1999. Learning with technology: a constructivist perspective. NJ: 

Prentice-Hall. 
Kementerian Pendidikan Malaysian. 2006. Huraian Sukatan Pelajaran Teknologi Maklumat. PPKRosseni Din.  

2007.  Deraf Manuskrip Kejurulatihan Komputer. Bangi: Fakulti Teknologi dan Sains Maklumat, UKM. 
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TEMPLATE FOR COURSE ASSESSMENT COVER SHEET 

 

 
 

 
 
 
 
 
 
 
 
 
 

 
In cooperation with 

FACULTY OF TECHNOLOGY AND INFORMATION SCIENCE 
CENTRE FOR GENERAL STUDIES 

FACULTY OF EDUCATION  
 

Name: 
MUHAMMAD FAISAL KAMARUL ZAMAN 

 
 

Student/Staff ID: 
K009909 

 
 

Assignment #: 
TWO 

 
 

Assignment Title: 
Theory, Method & Strategy:  

Problem Oriented Project Pedagogy to Enhance Constructivism and Student Centered 
Learning  

 
 

Course Coordinator/Facilitator: 
ROSSENI DIN 

 
 

Dateline: 
 

 
MARKS 

 
/100 

 
/10 

 
Marker’s Signature: 
Date: 

Student’s Signature: 
Date: 
 

COMPUTER TRAINING DELIVERY 
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Assignment  #1 (Due Weekly) 
Weekly Reflection 

 
Project Objectives: 
 
It is essential that computer trainers remain current on the research regarding computer education in 
order to inform their training or teaching practice with the most recent methodologies. By actively 
conducting and completing reading assignments and pursuing the accomplishment of various 
assignments and recording their findings and reflections, students will complement the course work and 
become more familiar with topics of particular personal/ professional interest in computer education and 
training. In addition, students will become familiar with the use of both traditional and computer-based 
resources.   
 
 
Project Guidelines: 
 
The weekly reflective journal requires you to be critical and sophisticated consumer of research on 
Computer Science/ICT content and delivery methods. The reflections serves as a shortened literature 
review that might be done as the first step in reflecting on your own classroom practices as a trainer, or 
conducting a research study on a topic of interest to you. Each of the readings for this course presents a 
literature review, synthesizing a wide variety of studies on the topic of focus.  
 
Your task for this reflective journal is to create your own research synthesis by critically analyzing 
research on your chosen topic guided by reading materials and weekly classroom discussions. Through 
this analysis, you will become more aware of both the knowledge base to date and the limits of the 
research on a particular topic. No matter what the topic is, more research needs to be conducted in order 
to fully understand how humans acquire computer knowledge & skill. 
 
Reflections help you become actively involved in your pursuit for meaningful information to build your own 
knowledge database.  As such, do not simply summarize the reading materials but reflect and use all the 
thinking skills you have possessed all these years and relate to classroom presentations.  Throw in your 
thoughts in the most succinct way so as to invite and spur interesting discussion. 
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ASSESSMENT RUBRIC FOR ASSIGNMENT #1: DUE WEEKLY 
FACE-TO-FACE, READING & ONLINE PARTICIPATION RUBRIC: 20% OF OVERALL GRADE 

 
 

Trainees are expected to write a reflective journal weekly by actively participating in face-to-face as well as in online 
discussions; by critically analyzing, asking, or making observations about reading materials, thereby indicating that 

they have thoroughly prepared and reflected their contribution to learning in this course. 
 

Criteria Outstanding Competent Developing Not Evident 
 
 
 
 
 
 
 

Cooperation  
 

 
Always showing 

appreciation to other 
member’s ideas  

 
Always collaborate with 

ease 
 

Consistently  monitoring 
own  progress 

 
Questions and 

comments are always 
relevant 

 
(4 points) 

 
Occasionally show 

appreciation to other 
member’s ideas  

 
Occasionally collaborate 

with ease 
 

 Occasionally monitor 
own  progress  

 
Questions and 
comments are 

occasionally relevant 
  

(3 points) 

 
Rarely show 

appreciation to other 
member’s ideas  

 
Rarely collaborate with 

ease 
 

Rarely monitor own  
progress  

 
Questions and 

comments are rarely 
relevant  

 
(2 points) 

 
Never show 

appreciation to other 
member’s ideas  

 
Never  collaborate 

with ease 
 

Never monitor own  
progress  

 
Questions and 

comments are never 
relevant  

 
(1 points) 

 
 
 
 

Student engages 
in face-to-face 
and/or online 

learning 
activities even 

when  
solutions are not 

directly clear 
 

 
Often immerse in 

collaborative activities  
 

Always showing 
determination in solving 

problems 
 

Always contribute 
constructively and uses 
a number of strategies 

to complete task 
 

(4 points) 

 
Occasionally immerse in 

collaborative activities  
 

Occasionally show 
determination in solving 

problems 
  

Occasionally contribute 
constructively and uses 
strategies to complete 

task 
 

(3 points) 

 
Rarely immerse in 

collaborative activities  
 

Rarely show 
determination in solving 

problems 
  

Rarely contribute 
constructively or use any 

strategy to complete 
task 

 
 (2 points) 

 
Never immerse in 

collaborative activities 
 

Never show 
determination in 
solving problems 

 
Never contribute 
constructively or 
complete a task 

 
 

 (1 point) 
 

 
 
 

Integration of 
reading 

assignments into 
face-to-face or 

online activities 
 
 

 
Often cites from reading 

and uses reading 
materials to support 

points 
 
 

Often articulate contents 
from reading materials 

with topic at hand 
 

(4 points) 

 
Occasionally cites from 
reading and sometimes 
uses reading materials 

to support points 
 

Sometimes articulate 
contents from reading 
materials with topic at 

hand 
 

(3 points) 

 
Rarely cites from 

reading or uses reading 
materials to support 

points 
 

Rarely articulate 
contents from reading 
materials with topic at 

hand 
 

(2 points) 

 
Unable to cite from 

reading or use 
reading materials to 

support points 
 

Cannot articulate 
contents from reading 
materials with topic at 

hand 
 

(1 point) 
 

 
 
 

Interaction/ 
participation in 

face-to-face 
and/or online 

learning 
activities 

 

 

Always willing to 
participate and 

consistently volunteer 
information or opinion 

 
Frequently give quick 

responds to questions or 
issues raised 

 
 

(4 points) 

 

Often willing to 
participate occasionally 
volunteer information or 

opinion 
 

Occasionally  responds 
to questions and 

contribute opinion to 
issues raised 

 
(3 points) 

 

Rarely willing to 
participate or volunteer 
information or opinion 

 
 

Rarely responds to 
questions or issues 

raised but often create 
issues 

 
(2 points) 

 

Never willing to 
participate or  

volunteer information 
or opinion 

 
Never able to respond 
to questions or issues 
raised and act more 

of a lurker  
 

(1 point) 
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Demonstrate 
good manners 

and proper 
etiquette 

 

 

Always arrive on time 
and prepared  

 
Often ask instructor’s 
perspective in face-to-

face meetings or outside 
the class  

 
 

(4 points) 

 

Rarely arrive late or 
unprepared 

 
Rarely ask instructor’s 
perspective in face-to-

face meetings, 
electronically or outside 

the class 
 

(4 points) 

 

Occasionally arrive late 
or unprepared 

 
Occasionally ask 

instructor’s perspective 
in face-to-face meetings, 
electronically or outside 

the class 
 

(2 points) 

 

Often arrive late and 
rarely prepared 

 
Never ask instructor’s 
perspective in face-to-

face meetings or 
outside the class 

 
 

(1 point) 
 

 

TOTAL POINTS 
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Assignment  #2 (Due Week 4) 
Lesson Plan 

 
 

Project Objectives: 
 
Trainees working as members of collaborative teams will develop lesson plans based on both a specific, 
selected method for teaching a lesson in ICT/Computer Science, and a primary ICT/Computer Science 
subject matter lesson that is taken from the appropriate KBSR/KBSM/Computer Club/Institute of Higher 
Learning/Training School curriculum. This project will be posted on the course LMS and presented to the 
class.  
 
Project Guidelines 
 
Trainees are expected to demonstrate the ability to create a lesson plan with a multidisciplinary 
perspective on a topic from the core curriculum by integrating computer skills in any ICT/Computer 
Science area, pedagogical content knowledge, noble values and fine culture.  The assignment is worth 
10% and will be graded individually and as a team.  Search the net for ICT training sites such as Teach-
ICT at http://www.teach-ict.com/ for examples of lesson plans as a guide and select two articles on the 
teaching method associated with your lesson plans. A brief review of each article you read must 
accompany a copy of the written group lesson plans to be submitted to the instructor. Lesson plans 
should be comprehensive and thorough enough that class members can replicate submitted lessons in 
their own instructional environments.  Trainees will receive a group grade for the lesson plan (an average 
grade given by peers and facilitator) with all members of the group receiving the same grade. Individual 
grades will be given for article reviews.  
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ASSESSMENT RUBRIC FOR ASSIGNMENT #2 
LESSON PLAN: 10% OF OVERALL GRADE 

 
 

Trainees are expected to demonstrate the ability to create a lesson plan with a multidisciplinary perspective on a 
topic from the core curriculum by integrating computer skills, pedagogical content knowledge, noble values and fine 

culture and present in the most creative way. 
 

Criteria Outstanding Competent Developing Not Evident 
 

Instructional 
Objectives/ 

  
Learning 
Outcome 

 
Performance 

Based 
Assessment 

 

 
Connection between 

learning outcome/ 
instructional 

objectives and the 
assessment 

strategies presented 
in detail and 
creatively. 

 
.(4 points) 

 
Connection between 

learning outcome/ 
instructional objectives and 
the assessment strategies 

existed. 
 
 
 
 

(3 points) 

 
Some evidence of 

connection between 
learning outcome/ 

instructional objectives 
and the assessment 

strategies 
 
 
 

 (2 points) 

 
No evidence of 

connection between 
learning outcome/ 

instructional objectives 
and assessment 

strategies 
 
 
 

(1 points) 
 

 
Student 

centeredness 
 

 
Promote trainees 

creativity 
 

(4 points) 

 
Instructional flexibility or 

accomodation of trainees 
interest exist 
 (3 points) 

 
Trainees choice and 

flexibility limited 
 

(2 points) 

 
Trainees not engage 

 
 

(1 point) 

 

 
 
 
 

Collaborative 
Learning 

 
 

 
Trainees are often 

involved in activities in 
which there is 

significant 
collaboration and 

consultation among 
themselves or with 

the trainer or outside 
experts.  

 
(4 points) 

 
Trainees are often 

observed in the process of 
coming to agreement on 

the nature of problems and 
on best courses of actions. 
 
 
 
 

 
(3 points) 

 
Little evidence that 

trainees work together to 
develop shared 

understanding of task or 
of solution strategies. 

 
 

 
 
 

(2 points) 

 
No evidence that 

trainees work together to 
develop shared 

understanding of task or 
of solution strategies. 

 
 
 
 
 

(1 point) 
 

 
 

Use of 
appropriate 
pedagogy/ 

learning strategy 
and media 

 

  
Evidence all the time 

 
 
 
 

4 points) 

 
Evidence most of  the time 

 
 
 
 

 (3 points) 

 
Some evidence 

 
 
 
 

(2 points) 

 
Several potential flaws. 
Demanding time frame, 

too limited or too 
expensive. 

 
(1 point) 

 
 

Instructional 
Design 

 

 
Lesson is complete, 
deep and adaptable. 

  
(4 points) 

 
Lesson is complete and 

goes into depth. 
 

(3 points) 

 
Lesson is complete but 

lacks depth. 
 

(2 points) 

 
Incomplete or vague 

lesson. 
 

 (1 point) 
 

 

TOTAL POINTS 
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Assignment  #3 (Due Week 10 - First Draft & Training Program, Week 14 Final Draft)  
Instructional Media 

Completion period: 15-20 days 
 
Task Outline Resources Target date Task sequence 
Create/agree project 
plan 

Create outline project plan mapped 
against other commitments and 
resource availability. Create design 
specification. Feedback from 
instructor/facilitator.  
 

1.0 day Wk 5  
day 1 
 
- proposal 

1 – Primary 

User need analysis 
(SWOT) 

Identifies current strength and 
weaknesses of current on-line 
support system. Also to identify 
threats and opportunity of a new 
project via a half-day workshop with 
potential students. 
 

0.5 day workshop 
0.5 day write-up + 
dissemination 

Wk 6  
day 2 

Concurrent 1 

Overall module 
structure design 

Overall module structure based on 
current ICT/Computer Science 
Education Issues. Hosting organised. 
Home page and module maps 
created.  Discussion of Unit 
template. 
 

Hosting organised 
0.5 day 
 

Wk 7  
day 3 

3 – Contingent 2 

Creation of unit 
template 

Creation of unit template based on 
available established sample format. 
Feedback from instructor/facilitator. 
 

0.5 day Wk 7  
day 3 

4 – Contingent 3 

Creation of unit 
content 

Creation of 10-15 unit pages. Links 
to readings and on-line tools and 
resources. Library to provide access 
to on-line readings. 
 

Library support estimated 
at about 4 hours per unit x 
10-15 units = 40-60 hours 
= 5 days overall. 
 

Wk 8-9  
day 4-8 
 
 

5 – Contingent 4 

Design of on-
line/F2F activities 

Creation of 10-15 online activities 
mapping to 10-15 face-to-face or 
online practical training days @ 3 hrs 
per meeting. 

Advice on task design. 
10-15 x 2hours  =  20-30 
hrs = 2.5-3 days 

Wk 10 
day 9-11 
 
- First draft 
- Training Plan  

6 – Contingent 3 

Testing of sample 
content & activities 

Test structure and function. Attempt 
sample tasks and provide feedback. 

0.5 day workshop 
0.5 day write-up 
1 day adjustments/ 
amendments 
 

Wk 10 
Day 12-13 

7  

Design module 
CMC structure 

Choose communications system. Set 
up group discussion and chat box 
facility. 

0.5 day option evaluation. 
1 day set-up 
 

Wk 11 
Day 14 

Concurrent 5 

Create file upload 
and management 
system 

Design/create folder structure for 
files to be uploaded. 

Design folder structure. 
Set up folder structure. 
0.5 
 

Wk 12 
Day 15 

8 – Contingent 6 

Blog maintenance – 
project progress 
report 

Create weekly project update.  16 weeks @ 1 hr = 16 hr 
= 2 days approx. 

Wk 1-14 
 

Weekly – on-
going 

15 days – 20 days @ 8hrs per day 
Concurrent= In accord                                                       Contingent=reliant/subject to
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ASSESSMENT RUBRIC FOR ASSIGNMENT #3 
INSTRUCTIONAL MEDIA: 25% OF OVERALL GRADE 

 
Trainees are expected to develop self-reliant skills on deciding what to teach and learn, where and how to get computer 
tools and applications and which instructional design model to follow.  The design and product should reveal trainees’ 

ability to analyze and synthesize previous knowledge and decide on the most appropriate theory, method and strategy to 
use with the developed module. 

 
 

Criteria Outstanding Competent Developing Not Evident 
 
 

Instructional 
Objectives/ 

 
Learning 
Outcome 

 
Performance 

Based 
Assessment 

 
 

Connection between 
learning outcome/ 

instructional objectives 
and the assessment 

strategies presented in 
detail and creatively. 

 
 

The module and sub-
module front page were 

designed creatively 
complete with module 

and sub-module 
objectives or unit, 

specific contents and 
respective pages and 

time frame 
 
 

Module consisted more 
than the basic module  
components such as 
information delivery, 
activities or reflective 

exercises, formative and 
summative assessment 
and a grading scheme. 

 
 
 

(4 points) 

 
 

Connection between 
learning outcome/ 

instructional objectives 
and the assessment 
strategies existed. 

 
 
 

The module and sub-
module front page 

includes module and 
sub-module objectives 

or unit, specific 
contents and respective 
pages and time frame 

 
 
 
 

Module is completed 
with components such 
as information delivery, 
activities or reflective 
exercises, formative 

and summative 
assessment and a 
grading scheme. 

 
 
 

(3 points) 

 
 

Some evidence of 
connection between 
learning outcome/ 

instructional objectives 
and the assessment 

strategies 
 
 

The module and sub-
module front page 

includes most of the 
necessary module and 

sub-module components 
such as the objectives or  

specific units and 
contents with respective 
pages and time frame 

 
 

Module is partially 
completed with 

components such as 
information delivery, 
activities or reflective 

exercises, formative and 
summative assessment 

and some kind of a  
grading scheme. 

 
 

(2 points) 

 
 

No evidence of 
connection between 
learning outcome/ 

instructional objectives 
and assessment 

strategies 
 
 

The module and sub-
module front page does 

not state any time 
element, module and 

sub-module objectives 
or unit, specific 

contents and respective 
pages 

 
 
 

Module is not 
completed with 

components such as 
information delivery, 
activities or reflective 
exercises, formative 

and summative 
assessment or any 
grading scheme. 

 
 

(1 points) 
 

 
 

Student 
centeredness 

 
 

Very appealing lesson 
that promotes trainees 

creativity 
 
 
 

Learners routinely 
generate assumptions, 
uses online resources 
and conduct trial and 

error activities to 
complete tasks/given 
activities/exercises 

 
 

 (4 points) 
 
 
 

 
 

Appealing lesson with 
instructional flexibility or 

accommodation of 
trainees interest exist 

 
 

Users are not 
specifically guided step 

by step to complete 
task 

 
 
 
 
 

 (3 points) 
 
 
 
 

 
 

Quite appealing lesson 
with available student 
choice and flexibility  

 
 
 

Users are guided step by 
step to complete task, 

rarely use any strategy to 
complete task 

 
 
 
 
 

 (2 points) 

 
 

Monotonous lesson and 
Trainees not engage 

 
 
 
 

No evidence of any 
strategy used  to 

complete task 
 
 
 
 
 
 

 (1 point) 

 

 
Collaborative 

Learning 
 
 

 
At least two of the 
following is evidenced: 
 
 Some unit of the 

module is clearly a 

 
At least one of the 
following is evidenced: 
 
 Some unit of the 

module is clearly a 

 
At least one of the 
following is evidenced: 
 
 Some parts of the 

module was a joint 

 
 None of the module 

activities require or 
suggest either 
trainers nor learners 
work as teams or 
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joint effort  
 Learners are required 

to work 
collaboratively or in 
pairs or in teams for 
most of the activities 
and task 

 Some lessons require 
input from 
geographically distant 
partners  

 
(4 points) 

joint effort   
 Learners are 

required to work 
collaboratively or in 
pairs or in teams for 
most of the activities 
and task 

 Some lessons 
require input from 
geographically 
distant partners  

 
(3 points) 

effort 
 Some parts can be 

implemented when 
teams of trainees  or a 
team of trainers work 
together on at least 
part of the session 

 
 

 
 
 

(2 points) 

partners 
 No evidence of any 

units in the module 
can be implemented 
collaboratively or in 
teams or with 
partners 

 
 
 
 
 

(1 point) 

 
Ease of Use 

 

 
Scope of the lesson is 

manageable for the 
specified time frame for 
the targeted trainees. 

 
Lessons have been 
tested and used with 

trainees and the trainer 
have given reflective 

comments. 
 

(4 points) 

 
Scope of the lesson 

appears to be 
manageable for the 

specified time  targeted 
trainees. 

 
Lessons have not been 

tested and used with 
trainees. 

 
 

 (3 points) 

 
Scope of lessons is 

challenging and uses 
materials or strategies 

not typically available or  
manageable. 

 
 
 
 
 
 

(2 points) 

 
Several potential flaws. 
Demanding time frame, 

too limited or too 
expensive. 

 
 
 
 
 
 
 

(1 point) 

 
Instructional 

Design 
 

 
Lesson is complete, 
deep and adaptable. 

 
Offers extension or 
choices for more 

motivated trainees 
and/or adaptations for 
trainees with special 

needs or learning style 
preferences. 

 
Uses a clear 

development model 
 
 

Clear and appropriate 
use of teaching & 

learning theory 
 
 
 

 (4 points) 

 
Lesson is complete and 

goes into depth. 
 

Lacks specific 
examples of adaptation 
for trainees with special 
needs or learning style 

preferences 
  
 
 

Use of  a  development 
model appears to be 

appropriate 
 

Use of teaching & 
learning theory seems 

appropriate but not 
explained 

 
 

(3 points) 

 
Lesson is complete but 

lacks depth. 
 

Lessons does not offer 
strategies for adaptations 
to diverse learning style 

or trainee population with 
special needs. 

 
 

Unclear use of any 
development model 

 
 

Use of teaching & 
learning theory is 

evidence but no direct 
relationship were 

explained 
  
 

(2 points) 

 
Incomplete or vague 

lesson. 
 

Lessons does not offer 
strategies for 

adaptations to diverse 
learning style or trainee 
population with special 

needs. 
 

No evidence showed  
development of the 

module was guided by 
any specific model  

 
No evidence showed 

the design of 
instructions was guided 

by any teaching and 
learning theory 

 
(1 point) 

 

 

TOTAL  
POINTS 
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Assignment  #4 (Due Week 11) 
Field Work 

 
ASSESSMENT CRITERIA FOR ASSIGNMENT #4 

10% OF OVERALL GRADE 
 
 
 

Using the instructional media, lesson plan, slide presentation and instructional module developed earlier in the 
course, trainees are expected to be in close contact with “the real world” and demonstrate the ability to plan and 

deliver a short meaningful computer training course by integrating computer skills, knowledge about learner diversity, 
appropriate teaching methods, technology and strategies.  Learners are also expected to develop a brochure to 

attract participants in joining the course and to record the training sessions for reflection purposes. 
 
 

Criteria Outstanding Competent         Developing Not Evident 

 

Induction & Closing 

 

.(4 points) 

 

(3 points) 

 

 (2 points) 

 

(1 points) 

 

Content Delivery 

 

(4 points) 

 

(3 points) 

 

(2 points) 

 

(1 point) 

 

Process & Interaction 

 

(4 points) 

 

(3 points) 

 

(2 points) 

 

(1 point) 

 

Questioning 

 

(4 points) 

 

 (3 points) 

 

(2 points) 

 

 (1 point) 

 

Brochure 

 

(4 points) 

 

(3 points) 

 

(2 points) 

 

 (1 point) 

TOTAL POINTS     
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Assignment  #5 (Due Week 14) 
Field Report 

 
ASSESSMENT CRITERIA FOR ASSIGNMENT #4 

10% OF OVERALL GRADE 
 
 
 

Using traditional, electronic and on-line resources, trainees are expected to demonstrate an understanding of the 
course objectives by making written connections between the readings, class activities, their own personal/ 
professional experiences, reflections, achievement/evaluation results of course assignments/projects and 

pictures/video captures of the training sessions. 
 
 
 

Criteria Outstanding Competent Developing Not 
Evident 

Skill development in the area of ICT, human 
development theories and instructional design & 
development. 

 

 

(4 points)  (3 points)  (2 points) (1 points) 

Development of self-reliant skills on deciding 
what to learn, where and how to find the 
data/information and concepts needed 

 

 

(4 points) (3 points) (2 points) (1 point) 

Development of social skills in how to cooperate 
and communicate effectively with others 

 

 

 (4 points) (3 points) (2 points) (1 point) 

Being in continued close dialogue with “the real 
world” 

 

 

(4 points)  (3 points) (2 points)  (1 point) 

Showed thinking processes done in a strategic 
way about target group and intended use of 
project’s findings  

 

 

(4 points) (3 points) (2 points)  (1 point) 

TOTAL POINTS     
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Assignment  #6 (Due Week 17) 
E-Portfolio 

 
ASSESSMENT CRITERIA FOR ASSIGNMENT #5 

25% OF OVERALL GRADE 
 
 
 

Trainees are expected to develop a digital portfolio as a tool for reflection, enhancing communication and 
collaboration and for sharing experiences and resources.  It should contain previous work as a showcase 

demonstrating student’s skills and development. 
 
 
 

Components of The E-Portfolio                       Possible Points  Points Earned 

Successfully register your own blog at wordpress.com. 

 

1 point  

Successfully written a page about yourself, your vision and goals in life 
using the WRTE PAGE feature. 

 

2 points  

Actively involve or take full advantage of the availability of a technical 
consultant online for the purpose of accomplishing this or any other 
assignments for the course.  This may be indicated by active 
comments/questions  in the course blog or your friends blog or your 
own/group blog. 

 

2 points 

 

 

 

Your weekly reflection.  You need to write at least 1 weekly reflection 
related to the weekly topics or anything educational, preferably related 
to the subject. 

 

10 points 

 

 

Other postings or contribution towards development of the blog such 
as the links and other added widget like the audio box, video box, chat 
box,  etc. 

 

5 points 

 

 

All previous work  and related assignment as a showcase 
demonstrating student’s skills and development organized in different 
categories. 

 

5 points 

 

 

TOTAL    
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APPENDIX C 
 

EXPERT  REVIEWER LIST  OF  THE  COMPUTER  TRAINING  DELIVERY  HANDBOOK 
FORMATIVE AND SUMMATIVE EVALUATION 

 
FORMATIVE EVALUATION ROUND 1 
Evaluation of usability and suitability of the course structure and content for a hybrid e‐training course.  
Presentation, discussion and focus interview on the 4th of July 2007 (Wednesday). 
 
Venue: Meeting Room, MUCED  
  Malaysian University Consortium for Environment and Development (MUCED)  

c/o Institute of Biological Sciences, Faculty of Science, Universiti Malaya 
50603 Kuala Lumpur, Malaysia 

Event : A meeting for the preparation of the POPBL Manual for Teachers,  
Problem‐Oriented Project Based Learning (POPBL) in Environmental Management and Technology 
Project 

Time  : 03:20 ‐ 03:40 pm  Presentation  
03:40 ‐ 04:00 pm   Discussion   
05:00‐  05:15 pm   Further discussion  

 
Further post‐discussion feedback received through the Moodle Platform from Evelyn and Toine. 

 
Expert 1:   Assoc.Professor Dr. Soren Lundt 

Department of Environment, Technology and Social Studies  
Roskilde University (RUC), Denmark. 

Expert 2:   Dr. Evelyn van de Veen 
Teacher Trainer & Education Advisor 
Delft University of Technology, The Netherlands. 

Expert 3:   Dr. Toine Andernach 
Team Leader, Focus Centre of Expertise in Education 

    Delft University of Technology, The Netherlands. 

Expert 4:   Professor Dr. Maimon Abdullah  
Pusat Pengajian Sains Sekitaran & Sumber Alam 

    Faculty of Science & Technology, Universiti Kebangsaan Malaysia. 

Expert 5:   Professor Dr. Salmijah Surif  
Pusat Pengajian Sains Sekitaran & Sumber Alam 

    Faculty of Science & Technology, Universiti Kebangsaan Malaysia. 

Expert 6:   Professor Dr. Abdul Halim Sulaiman  
POPBL Project Leader 
Institute Of Biological Sciences, Faculty Of Science Building, University of Malaya, 50603 
Kuala Lumpur, MALAYSIA 
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FORMATIVE EVALUATION ROUND 2: SESSION 1 
Evaluation of usability and suitability of the course structure and content for a hybrid e‐training course.  
Presentation and discussion on the 9th of July 2007. 
 
 
 
Venue: Hilton Hotel, Adelaide, Australia 
 
Event :  Higher Education Research and Development of South Australia’s (HERDSA) Annual  
   International Conference 2007. 
 
Time  : 12:20 – 1:40 pm  Presentation  

12:20‐12:40 pm   Discussion   
12:40‐01:40 pm   Further discussion  

 
 
 
Expert 6: Professor Ian MacDonald 

Director, Teaching and Learning Centre,  
The University of New England,  
Armidale, NSW 2351 Australia. 

 
Expert 7: Alanah Kazlauskas 
  Lecturer in Information Systems, 
  School of Business and Informatics, 
  North Sydney Campus, Australian Catholic University 
  40, Edward Street North Sydney NSW 2060 Australia. 

 
Expert 8: Matete Madiba 

Acting Director, Curriculum Development and Support 
Building 4‐240 Pretoria Campus, Tshwane University of Technology, Pretoria 0001 Republic of 
South Africa. 
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FORMATIVE EVALUATION ROUND 2: SESSION 2 
Evaluation of usability and suitability of the course structure and content for a hybrid e‐training course.  
Informal discussion and interview on the 11th of July 2007.  Discussion and interview were focussed on 
Problem‐Based Project Pedagogy and Group Work during free session before the closing of HERDSA 2007 
conference. 
 
 
 
Venue: Hilton Hotel, Adelaide, Australia 
 
Event :  Higher Education Research and Development of South Australia’s (HERDSA) Annual  
   International Conference 2007 Closing Ceremony. 
 
Time  :  1:05 – 1:25  
 
 
 
Expert 9:  Dr. Cate Jerram,  

Lecturer in Information System, Room 217, Security House, 233 North Terrace 
The University of Adelaide, Adelaide Australia 
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FORMATIVE EVALUATION ROUND 3 
The  handbook  was  improved  and  a  physical  manuscript  was  ready.    Round  3  was  intended  to  get 
consessus as to whether it is ready for implementation.  The handbook was given to three  experts with 
Expert Reviewer form between January – August 2008.   Not all were returned but verbal feedback from 
all experts were adequate to conclude ’No objection’ for real implementation.   
 
 
Venue: Expert’s Office  
 
Event : No specific event – meeting by appointment/walk in during office hour 
 
Time  : Office Hour or by appointment  
 

 
 

Expert 10:   Assoc.Professor Dr. Mohamad Shanudin Zakaria 
    Head of Computer and Artificial Intelligence Technology Research Group 

Faculty of Science & Information Technology, Universiti Kebangsaan Malaysia. 
 

Expert 11:   Assoc.Professor Dr. Khairul Anwar Mastor 
Director of Center for General Studies 
Universiti Kebangsaan Malaysia. 

 
Expert 12:   En. Kamarul Zaman Khalid 

IT Consultant, RKZ Computer Aided Learning Center 
    Taman Universiti, Kajang Selangor, Malaysia. 
 
 
 
 
Minor corrections were made and the pilot run were implemented in February of 2008.    Additional 
feedback were received and corrections were made before summative evaluation were conducted after 
the real implementation in Mac – August 2008.
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SUMMATIVE EVALUATION  
The handbook was further improved and yet more feedback were received after the real implementation.  
These  feedback will be continuosly corrected  for  future study. The handbook was given to  four experts 
with Expert Reviewer form between January – November 2008 during workshop, conference or personal 
appointment at  their office.   Not all were  returned but positive verbal  feedback were given during  the 
evaluation period.   Two sample feedback form from the summative evaluation  is attached at the end of 
this section. 
 
 
 
Venue: During workshop, conference or personal appointment at their office. 
 
Event : Conference organized by OUM in July 2008, SEM Workshop 18‐23 August 2008, 

 ASCILITE Conference in Melbourne and personal appointment after the conference at the expert’s 
office. 

 
Time  : (1) During  SEM Workshop 2008, (2) Office Hour by appointment before ASCILITE conference 2008, 
(3) during an e‐learning conference in Malaysia and follow up at ASCILITE Conference 2008, (4) Office 
Hour by appointment after ASCILITE Conference  
 
 
 

 
Expert 13:   Professor Dr. Mohamad Sahari Nordin (1) 
    Head of Computer and Artificial Intelligence Technology Research Group 

Faculty of Science & Information Technology, Universiti Kebangsaan Malaysia. 
 

Expert 14:   Dr. Igusti Darmawan (2) 
Director of Center for General Studies 
Universiti Kebangsaan Malaysia. 

 
Expert 15:   Dr. Philipa Gerbick (3) 

Dr Philippa Gerbic, Academic Group Leader,  
School of Education Chair AUT Ethics Committee  Auckland University of Technology, 
Private Bag 92006, Auckland, New Zealand,  

 

Expert 16:   Mrs. Elsie Mathews (4) 
Computer Teacher   
Copperfield College, Goldsmith Avenue, 3037 Victoria, Australia. 

 
 
 
 
Sample evaluation feedback received are as in the following page: 
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Universiti Kebangsaan Malaysia 

 

  

COMPUTER 
EDUCATION

TECHNOLOGY FOR THINKING 
http://rosseni.wordpress.com 

EXPERT REVIEW 
CHECKLIST  
Computer Training Delivery Handbook 
Rosseni Din 
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EXPERT REVIEW CHECK LIST   
 

COMPUTER TRAINING DELIVERY HANDBOOK 
 

 
REVIEWER  :  ELSIE MATHEW          DATE: 18/10/08 
FIELD OF EXPERTISE :  COMPUTER TEACHER  
INSTITUTION  :  COPPERFIELD COLLEGE, GOLDSMITH AVENUE, 3037 VICTORIA, AUSTRALIA. 
 
Please bold/circle your rating and insert your comments on each aspect of the handbook.  1 shows the lowest and 
most unclear expectations from participants and represent most inadequately negative impression on the scale, 3 
shows fair expectation/guideline for participants and represents an adequate impression, and 5 represents the 
highest and most positive impression which shows appropriately clear expectation and guideline for participants.  
Choose N/A if the item is not appropriate or not applicable to this course.  
 
NA=Not applicable      1=Strongly disagree       2=Disagree       3=Neither agree/nor disagree       4=Agree       5=Strongly agree 
 
 
AREA 1 - INSTRUCTIONAL DESIGN REVIEW – PEDAGOGY/STRATEGY 
 
 
1.   Course Overview (pg 3)   N/A     1     2     3     4     5 
      Compact and clear about who would benefit from the course. 
       
 
2. Course Synopsis (pg 3)   N/A     1     2     3     4    5 

It informs well and briefly the course content..in a nutshell. 
 
 
3. General Learning Objectives (pg 3)              N/A     1     2     3     4     5 

The opening is unclear…”it is hope(d) that the course will contribute graduate 
 attributes where trainees would be able to:” I don’t understand the meaning of “graduate attributes” 

         
4. Course Delivery (pg 3)                          N/A     1     2     3     4     5 

Overall, it is alright except for language…As an experiential course,…. 
may be replaced with “As this being an experiential course,… 

 
 
5. Learning Matrix (pg 4)              N/A     1     2     3     4     5 

Very informative and organized 
 
 
6. Class Assignments (pg 5), Requirement & Assessment (pg 14-23)   N/A     1     2     3     4     5 

 Very informative and organized 
 
 
AREA 2 - INSTRUCTIONAL DESIGN REVIEW – THEORIES IN PRACTICE 
 
 
7.   Content (pg 8-12, appendixes and the computer education blog)   N/A     1     2     3     4     5 
      Good 
 
 
8.   Cognitive Load (design, formatting etc. of the handbook)    N/A     1     2     3     4     5 
       Alright 
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AREA 3 - COSMETIC DESIGN REVIEW 
 
 
9.    The handbook cover may be able to spur curiosity towards active participation N/A     1     2     3     4     5 
      Possible for some and not so for other students. 
 
 
10.  Overall presentation of the handbook is acceptable    N/A     1     2     3     4     5 
       A very good effort. 
 
 
AREA 4 - COURSE FUNCTIONALITY REVIEW 
 
 
11. The handbook assist trainer in applying Problem Oriented Project Pedagogy  N/A     1     2     3     4     5 
        Good and informative 
 
 
12. Consultation and communication method, place and time are clearly stated (pg 6). N/A     1     2     3     4     5    
         Good 
 
 
13.   Sample cover page for presentation of assignment is included (pg 13).    N/A     1     2     3     4     5 
         Adequate 
 
 
14. Return of assignments and feedbacks have been clearly stated (pg 6)  N/A     1     2     3     4     5 
        Good 
 
 
15.  Course result (pg 6).   N/A     1     2     3     4     5    

 Clear and adequete 
 
 
16.   Plagiarism and misconduct (pg 6).     N/A     1     2     3     4     5 
          Good 

 
 
17. Examination (pg 7)   N/A     1     2     3     4     5   
        Clear and adequate 
 
 
18.   Extension (pg 7)   N/A     1     2     3     4     5    

  Clear and adequate 
 
 
 
19.   Medical Grounds.  (p7)     N/A     1     2     3     4     5 

 Clear and adequate 
 
 
 
20. Notes on Assessment (7-8) 

OK   N/A     1     2     3     4     5 
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APPENDIX D 
 
 
 

E-BOOK FROM THE MANUSKRIPT OF 
 

 ASAS KEJURULATIHAN KOMPUTER:INTEGRASI ILMU, MEDIA, TEKNOLOGI DAN REKA 
BENTUK PENGAJARAN 
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APPENDIX E 
 

REVIEWERS FOR USABILITY TEST 1:  
COMPUTER EDUCATION BLOG FOR THE HYBRID E-TRAINING COURSE 

 EXPERTS (5)AND END-USERS (10) 
 
 
 

USABILITY TEST ROUND 1 

Lohr & Eikleberry (2000) suggest that usability tests consider whether or not learner recognizes 

and  accesses  instructional elements  as  intended by  the designer.   Although  they  agree with 

Nielson’s  (1993)  rule of  thumb on  a minimum of 3‐5  sample  size  as    real‐world  and  fits  the 

demand  of most  development  environments,  where  time  and money  is  the  key  driver  of 

design;  they also offer a practical  suggestion  ‐  “as many as possible,  the more eyes on your 

product the better”.   As such for this usability test round 1, the researcher engaged 5 experts 

and 10 end‐user as listed below.  

 

 

Venue:  At the respondent’s office/school/institution 

Event :   Online usability test 

Time  :   January – February 2008  

 

 

 

Further post‐test feedback received through the Computer Education Blog at 

http://rosseni.wordpress.com.  

 



229 
 

Respondent 1:  Mrs. Elsie Mathews  (Expert) 
Computer Teacher   
Copperfield College, Goldsmith Avenue, 3037 Victoria, Australia. 

 

Respondent 2:  Dr. Philipa Gerbick (Expert) 

Academic Group Leader,  
School of Education Chair AUT Ethics Committee, 
 Auckland University of Technology, Auckland, New Zealand. 

  
Respondent 3:  Mrs. Fariza Khalid (Expert) 

Educational Technology Instructor, 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 

 

Respondent 4:  Mrs Nor Rasimah Abdul Rashid (Expert) 

Instructor, FOSEE Department,  
Multimedia University, Malacca Campus, Malaysia. 

 

Respondent 5:  Miss Salina Kadirun (Expert) 
Instructor, Kolej Teknologi Yayasan Alor Gajah 
Tingkat 3, Wisma Umno Alor Gajah 
78000 Alor Gajah, Melaka, Malaysia. 

 

Respondent 6:  Rafidah Othman (End‐User) 
Science Teacher Trainee  
(Science & Computer Literacy Method), 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 

 

Respondent 7:  Abdul Hakim Hj. Abdul Majid (End‐User) 

Teacher Trainee,  
Institut Perguruan Besut, Terengganu. 

 
Respondent 8:  Roziah Mohd Amin (End‐User) 

Post Graduate Student 
(Resource & Information Technology) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
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Respondent 9:  Sabariah Othman (End‐User) 
Post Graduate Student 
(Resource & Information Technology) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
 

Respondent 10:  Bahalu Raju (End‐User) 
Post Graduate Student 
(Resource & Information Technology) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 

 

Respondent 11:  Shree Kogilavanee Rajagopal  (End‐User) 
Post Graduate Student 
(Resource & Information Technology) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
 

Respondent 12:  Mazlan Abdul Talib  (End‐User) 
Post Graduate Student 
(Computer Education) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 

 
Respondent 13:  Maimunah Karim  (End‐User) 

Post Graduate Student 
(Resource & Information Technology) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
 

Respondent 14:  Elango Periasamy  (End‐User) 
Post Graduate Student (Computer Education) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
 

Respondent 15:  Farah ALiza Abdul Aziz  (End‐User) 
Post Graduate Student (Computer Education) 
Faculty of Education,  
University Kebangsaan Malaysia, Malaysia. 
 

Responds and comments are received either via face‐to‐face meeting, telephone conversation, 
email, blog interaction on comments sections or on the expert review evaluation form.  A 
sample respond from an expert reviewer is attached. 
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EXPERT REVIEW CHECK LIST   
 

COMPUTER EDUCATION BLOG 
http://rosseni.wordpress.com/ 

 
 
REVIEWER: Philippa Gerbic  
DATE:  12 February 2008.   
FIELD OF EXPERTISE: Online and blended learning, computer-mediated discussion 
INSTITUTION: Auckland Univeristy of Technology. 
 
 
Please bold/circle your rating and insert your comments on each aspect of the blog.  1 represents the 
lowest and most negative impression on the scale, 3 represents an adequate impression, and 5 represents 
the highest and most positive impression.  Choose N/A if the item is not appropriate or not applicable to 
this course.  
 
 

NA=Not applicable      1=Strongly disagree       2=Disagree       3=Neither agree/nor disagree       4=Agree       5=Strongly agree 

 
 
AREA 1 - INSTRUCTIONAL DESIGN REVIEW – PEDAGOGY/STRATEGY 
 
 
1.  The blog would be a complement to the regular    N/A     1     2     3     4     5 
      face to face teaching and learning method. 
 
An excellent complement because of the different learning approaches ie f2f is about talking and listening 
(mostly) whereas the blog emphasizes reading, thinking and writing ( as well as listening and watching)  
 
 
2. Technnical skill (in reference to blogging) that can be developed with support  N/A     1     2     3     4     5 

of the blog facilitated by teachers or peers exceeds what can be attained with  
face-to-face lecture alone. 

 
Yes, much wider and different environment which demands different skills 
 
 
3. Blogging (reflect, write, discuss, collaborate) promotes formation of concepts.           N/A     1     2     3     4     5 
 
Yes, because the learner has to make sense of it themselves and can then see what others think of their view 
 
         
4. The Computer Education blog promotes meaningful learning via:    
    
                                                                                   a.   active learning   N/A     1     2     3     4    5 
                                                                                   b.   cooperative learning  N/A     1     2     3     4    5 
                                                                                   c.   authentic learning  N/A     1     2     3     4    5 
                                                                                   d.   constructive learning  N/A     1     2     3     4    5 
                                                                                   e.    intentional learning  N/A     1     2     3     4    5    
 
 
5.   The feedback in this blog is timely.     N/A     1     2     3     4    5 
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AREA 2 - INSTRUCTIONAL DESIGN REVIEW – THEORIES IN PRACTICE 
 
 
6.   Development through blogging occur twice, first on the social level    N/A     1     2     3     4     5 
      (between people), later on the individual level (inside the person)  
 

I suspect that this is more iterative and consists of going backwards and forwards  
between the learner and the blog and then back to the learner etc etc. There are  
certainly two opportunities as you say. The challenge for the teacher is to design  
learning activities that include social exchanges. Its easy to get one response but 
hard to build on this. 

 
 
7.   The blog functions as a tool to serve as social functions to communicate needs. N/A     1     2     3     4     5 
 

Not sure about this. Certainly learners can communicate their needs. Hard for me  
to tell here because I don’t understand Malay.   

      
 
8. Internalization of the tool (blog) can lead to higher thinking skills.    N/A     1     2     3     4   5 

  
There is certainly an opportunity for this to happen, however whether 
It does is another matter. For em this depends on what activities are carried  
out through a blog – again learning design. 
 
 

9. The interface design minimize on working memory load associated with  N/A     1     2     3     4    5 
unnecessarily processing of repetitive information by reducing redundancy. 

 
      I’m not sure I understand this – but I found very little repetitive information. 
 
 
10. The blog maximize on working memory capacity by using auditory and visual               N/A     1     2     3     4    5  

input as information under conditions where both sources of information  
are essential (i.e. non-redundant) to understanding.  

 
 
 
11.  The blogging project allow learners to start immediatelly on meaningful tasks. N/A     1     2     3     4    5 
      
       Yes  certainly – I am assuming here that the tasks were specified in the Course 
       Handbook 
 
 
12.  Blogging also minimize the amount of reading and other passive forms of training by  N/A     1     2     3     4    5 
       allowing learners to fill in the gaps themselves. 
 

I agree and disagree with different parts of this statement.  
I don’t think blogs minimize reading – in fact there is more than a classroom situation –  
However, they do seem minimize passive learning  - according to research – in the sense  
that they seem to stimulate learners to start thinking and responding.  I guess that enables 
learners to fill in the gaps themselves – although they may step back and just not think  
about the matter – or wait for someone else to post – but that can help them to start their  
thinking again.  
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13.  Blogging allows error, mistakes and misconceptions be recognized almost   N/A     1     2     3     4    5 
 immediately and recovery can be immediately done. 

 
By the teacher, yes, if they look at the blog. Possibly by other students, although  
my experience is that they are reluctant to address these. In order to do this,  
students need to first learn respectful forms of critique and to understand why  
dealing with errors etc  is important.  

 
 
AREA 3 - COSMETIC DESIGN REVIEW 
 
 
12.  The screen design of this blog follows sound principles.   N/A     1     2     3     4    5 
 
Really liked this – especially the allocation of topics, postings  etc and resources  
on the left and right hand sides.  
 
Liked the drop downs on the front page eg introducing Rosseni in the Prolouge  
 
 
13.  Color is appropriately used in this blog.   N/A     1     2     3     4    5 
 
Hard for me to comment on this. From teaching my multicultural classroom here in NZ  
I know that matters like colour are very culturally influenced. 
 
 
 
 
14.  The screen displays are easy to understand.   N/A     1     2     3     4    5 
 
 
 
 
 
 
 
AREA 4 - PROGRAM FUNCTIONALITY REVIEW 
 
 
15.  This blog operated flawlessly.   N/A     1     2     3     4    5 
 
I cant strongly agree because I can’t understand Malay. However,generally  
I found the layout etc all very easy. I went in cold, without reading the Course  
Handbook to see how it would be and it was easy to comprehend. 
 
 
 
 
Other Comments: 
 
I especially liked the mixed media – watching and listening to the videos provides  
a nice break from reading all that text. 
 
The websites  and blogs were good and could be easily expanded – perhaps as a  
Collaborative and reflective learning exercise where the class built a resource  
around the key learning outcomes, using different media. 
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REVIEWER: Philippa Gerbic  
DATE:  18 September 2008.   
FIELD OF EXPERTISE: Online and blended learning, computer-mediated discussion 
INSTITUTION: Auckland University of Technology 
 
 

             
Adapted for Rosseni’s PhD Research (2008)  from the Draft of September 5 (2001)1 
 
 
 
 

Introduction:  

This instrument and protocol are intended for use by instructional designers and other experts who are engaged in heuristic 

evaluations of e-learning systems. The instrument itself lists twenty heuristics for a hybrid e-learning system, some of which are 

based upon Jakob Nielsen’s widely used protocol for heuristic evaluation of any type of software 

(http://useit.com/papers/heuristic/), and the rest of which are based upon factors related to instructional design. Although we 

have tried to be comprehensive, experts may decide to add new heuristics deemed relevant to the types of e-learning product 

being evaluated or to the expert’s specific expertise.   

 

Protocol: 

1. An expert should review the heuristics and accompanying “Sample questions to ask yourself” in the 

instrument before reviewing an e-learning product.  The expert should modify the instrument if 

needed, by adding, deleting, or changing heuristics.  

 

2. It is recommended that the expert spend sufficient time exploring the e-learning product before 

beginning the actual heuristic evaluation. Ideally, the expert will assume the role of typical learner 

who would use this e-learning product. Before beginning the review, the expert should be given (or 

try to discover) background information related to the e-learning product such as: 

 
 
 

                                                           
 

Heuristic Evaluation Instrument and Protocol 
for a Hybrid E-Learning System 



237 
 

a. Target audience and learner characteristics: A thorough description of the intended audience and their learner 

characteristics (e.g., education level, motivation, incentive, and computer expertise) will enable the expert to 

judge the appropriateness of the user interface and other aspects of the program’s usability in an informed 

manner.  

b. Instructional goals and objectives: The expert should know as much as possible about the needs that the e-

learning product is intended to address, ideally in terms of clear goals and objectives.  

c. Typical context for using this program: Realistic scenarios for when, where, and how the e-learning product 

will be used should be described to the expert.  

d. Instructional design strategies used in the program: If possible, a description of the design specifications used 

in developing the e-learning program should be provided to the expert so that the expert’s judgment of the 

appropriateness of the instructional design strategies are informed with respect to the instructional designer’s 

intentions. 

e. The status of the product’s development and possibilities for change: The expert should be informed as to 

where the program is in the development cycle (e.g., an early prototype, a beta version, or a completed version 

under consideration for redesign).   

 

3. After spending enough time to become familiar with the product, the expert should go through it from beginning to end 

to conduct the actual heuristic evaluation. (With very long programs for an extensive product, the expert may only go 

through a representative sample of the program.)   

 

4. The expert should make note of every usability problem found. For each problem, the expert should identify the 

heuristic it violates, and then give it a severity rating using the severity scale below.  If the problem cannot be attributed 

to a violation of a specific heuristic, the expert should make a note of this. (If a number of problems are found that 

cannot be associated with specific heuristics, this may suggest the need for the development of new heuristics.) 

 

1) Severity Scale (SS) 

1) cosmetic problem only; need not be fixed unless extra time is available 
2) minor usability problem; fixing this should be given low priority 
3) major usability problem; important to fix; so should be given a high priority 
4) usability catastrophe; imperative to fix before this product is released 
 

5. After all the usability problems are found, the expert should go back through them and give each one an extensiveness 

rating using the extensiveness scale below 

 

2) Extensiveness Scale (ES) 

1) this is a single case 
2) this problem occurs in several places in the program 
3) this problem is widespread throughout the program   
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6. Most heuristic evaluations involve 4 or 5 experts. Once all the experts have completed their evaluations, they may be 

brought together for a debriefing led by a moderator. The discussion of the usability problems may be videotaped for 

further analysis. If major differences appear in the problems found or the ratings given, the moderator may try to get the 

experts to resolve their differences and reach consensus. The experts may also be asked to suggest strategies for 

resolving the major usability problems they found.   

 

7. A heuristic evaluation report should then be compiled.  Bar charts, tables, and other illustrations should be used to 

display the results. Screen captures can also be incorporated into the report to illustrate major problems and suggested 

enhancements.   

 

8. The most important component of the heuristic report is a set of recommendations for improving the usability of the e-

learning program.  These should be as specific as possible to provide the designers with the information they need to 

eliminate the problems and improve the e-learning program.   
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II. E-LEARNING USABILITY HEURISTICS 

 
I have responded to these questions as an experienced and confident user of ICT. I have no expert knowledge of human computer 
interfaces of design and that is reflected below.  I think also, that using the site would have been easier if I read Malay. 

 

1.   Visibility of system status:  The e-learning product keeps the learner informed about what is happening, through 

appropriate feedback within reasonable time.  

a. Does the learner know where they are at all times, how they got there, and how to get back to the  point from which they 

started? Could do with more of a trail 

b. When modules and other components of the e-learning (e.g., streaming video) are loading, is the status of the upload 

communicated clearly? Yes 

c. Does the learner have confidence that the e-learning product is operating the way it was designed to operate?  Yes 

 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: Generally I came to find my way around – although I did get lost a lot  at the beginning.  
 

 

 

 

2.   Match between system and the real world: The e-learning program’s interface employs words, phrases and concepts 

familiar to the learner, rather than system-oriented terms. Wherever possible, the e-learning program utilizes real-world 

conventions that make information appear in a natural and logical order. 

a.   Does the e-learning product’s navigation and interactive design utilize metaphors that are familiar to the learner either in 

terms of traditional learning environments (e.g., lectures, quizzes, etc.) or in terms related to the specific content of the 

program?  yes 

b.   Is the cognitive load of the interface as low as possible to enable learners to engage with the content, tasks, and problems as 

quickly as possible?  Yes, reasonably intuitive 

c.   Does the e-learning product adhere to good principles of human information processing? I have no expert knowledge of this 

 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

This was all good – the terms used were all fine - except I wish I could read Malay. Navigation  as more of an issue. 
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3. User control and freedom: The e-learning program allows the learner to recover from input mistakes and provides a 

clearly    marked “emergency exit” to leave an unwanted state without having to go through an extended dialogue.  

a.  Does the e-learning product allow the learner to move around in the program in an unambiguous manner, including the 

capability to go back and review previous sections? Yes, was good 

b.  Does the e-learning product allow the learner to leave whenever desired, but easily return to the closest logical point in the 

program? Yes 

c.  Does the e-learning product distinguish between input errors and cognitive errors, allowing easy recovery from the former 

always, and from the latter when it is pedagogically appropriate? I couldn’t tell 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: Not able  to completely test here because I didn’t post anything  

 

 

4.   Consistency and standards: The e-learning product is consistent in its use of different words, situations, or actions and it 

adheres to general software and platform conventions. 

a.  Does the e-learning product function properly as long as the computer’s screen resolution, memory allocations, bandwidth, 

browsers, plug-ins, and other technical aspects meet the required specifications? 

b.  Does the e-learning product include interactions that are counter-intuitive with respect to common software conventions? 

c.  Does the e-learning product adhere to widely recognized standards for interactions (e.g., going back in a Web browser)?   

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: Unable to comment  - I have no knowledge of software and hardware conventions 
 
 
 

5.   Error prevention: The e-learning product is carefully designed to prevent common problems from occurring in the first 

place. 

a.  Is the e-learning product designed so that the learner recognizes when he/she has made a mistake related to input rather than 

content?   Can’t comment because I did not input 

b.  Is the e-learning product designed to take advantage of screen design conventions and guidelines  that clarify meaning?   No 

knowledge 

c.   Is the e-learning product designed to provide a second chance when unexpected input is received (e.g. does editing previous 

comments or post enabled)? Did not make any postings 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 
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6.   Recognition rather than recall: The e-learning product makes objects, actions, and options visible so that the user does not 

have to remember information from one part of the program to another. Instructions for use of the product are visible or easily 

retrievable. 

a. Does the interface of the e-learning product speak for itself so that extensive consultation of a manual or other documentation 

does not interfere with learning?  Was good 

b.  Are icons and other screen elements designed so that they are as intuitive as possible? good 

c.  Does the e-learning product provide user-friendly hints and/or clear directions when the learner requests assistance?  Was OK 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

 
 

7.   Flexibility and efficiency of use: The e-learning product is designed to speed up interactions  for the experienced learner, 

but also cater to the needs of the inexperienced learner.  

a.  Is the e-learning product designed to make the best use of useful graphics and other media    elements that download as 

quickly as possible? Was good 

b.  Is the e-learning product designed to allow large media files to be downloaded in advance so that learner wait time is 

minimized?   

c.  Does the product allow emoticons that make frequent interactions as efficient as possible? Yes, were good 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

 

8.   Aesthetic and minimalist design: Screen displays do not contain information that is irrelevant, and “bells and whistles” 

are not gratuitously added to the e-learning program. 

a.  Are the font choices, colors, and sizes consistent with good screen design recommendations for e- learning product? Was 

good 

b.  Are extra media features (e.g., streaming video) in the e-learning program supportive of learning, motivation, content, or other 

goals?  Liked the videos – provided variety 

c.  Does the e-learning product utilize white space and other screen design conventions appropriately? 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 
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9.    Help users recognize, diagnose, and recover from errors: The e-learning product expresses error messages in plain 

language (without programmer codes), precisely indicates the problem, and constructively suggests a solution. 

a.  Does the learner able to see if their feedback to a posting have been delivered to the system right away?   

b.  If the feedback needs moderation before it appears on the system, is he/she told if the feedback needs moderation before it 

appears? 

c.  When asynchronous or synchronous feedback is provided, is it given in a clear, direct, and friendly (non-condescending) 

manner?  

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments:      Did not post or respond so cannot evaluate.  

 

 

10.   Help and documentation: When it is absolutely necessary to provide help and documentation, the e-learning product 

provides any such information in a manner that is easy to search. Any help provided is focused on the learner's task, lists 

concrete steps to be carried out, and is not too large. 

a.  Is help provided as online resources in a specific page or  category of postings? 

b.  Is help and documentation available from any logical part of the e-learning product? 

c.  Does the e-learning product include a menu or list of categories of contents that allows you to see what you have seen and not 

seen? I could not see this and it would be useful – especially for the websites 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

I looked at the Wordpress Manual and tutorial. They appear to cover the main issues and are easy to understand and navigate 

 

11.   Interactivity: The e-learning product provides content-related interactions and tasks that support meaningful learning.  

a.  Does the e-learning product provide too many long sections of text to read without meaningful    interactions? Is OK 

b.  Does the e-learning engage the learner in content-specific tasks to complete and problems to solve that take advantage of the 

state-of-the-art of e-learning design? Couldn’t find content activities on the blog but they are in the Course Handbook 

c.  Does the e-learning product provide a level of experiential learning congruent with the content and capabilities of the target 
audience? I think so – I’m sure that students would come away from the course being quite competent in working with online 
facilities – but that also depends on their activity and participation as well eg whether they choose to upload videos etc.   

 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 
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12.   Message Design: The e-learning product presents information in accord with sound principles of information-processing 

theory. 

a. Is the most important information on the screen placed in the areas most likely to attract  

the learner’s attention? Good use of the middle of the screen 

b.   Does the e-learning product follow good information presentation guidelines with respect to  organization and layout?  Yes 

c.   Are graphics in the e-learning product used to clarify content, motivate, or serve other pedagogical goals? Graphics were 

great, especially the videos. 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

 

13.   Learning Design: Interactions in the e-learning product have been designed in accord with sound principles of learning 

theory. 

a.  Does the e-learning product provide for instructional interactions that reflect sound learning theory? Good use of postings for 

interactions 

b. Does the e-learning product engage learners in tasks that are closely aligned with the learning goals and objectives? Yes 

c.  Does the e-learning product inform learners of the objectives of the product? I don’t think I found 
    this in English on the blog – but its clear in the Handbook  

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

 

14. Assessment: The e-learning product provides assessment opportunities that are aligned   with the product objectives and 

content.  

a.   Does the e-learning product provide opportunities for learners to try-out advance features with   online help and resources 

and enable self-assessment that will advance learner achievement? Yes 

b.   Does online help and resources available to provide sufficient feedback to the learner as remedial directions? I tried the 

Manual etc and the instructions looked sufficient 

c.   Are higher order assessments (e.g., analysis, synthesis, and evaluation) provided wherever appropriate rather than lower order 

assessments (e.g., recall and recognition)? 

      The Assessments are ‘authentic’ in that they are very real world and would require many of the higher order skills.   

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 
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15. Media Integration: The inclusion of media in the e-learning product serves clear pedagogical and/or motivational 

purposes. 

a.   Is media included that is obviously superfluous, i.e., lacking a strong connection to the objectives and design of the program? 

No 

b.   Is the most appropriate media selected to match message design guidelines or to support specific instructional design 

principles? Looked fine – but learners would give a more informed perspective here. 

c.   If appropriate to the context, are various forms of media included for remediation and/or  enrichment? Yes, especially 

enrichment 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

16. Resources: The e-learning product provides access to all the resources necessary to support effective learning.  

a.   Does the e-learning product provide access to a range of resources (e.g., examples or real data  archives) appropriate to the 

learning context?  Yes 

b.   If the e-learning product includes links to external World Wide Web or Intranet resources, are the links kept up-to-date? Cant  

tell 

c.   Are resources provided in a manner that replicates as closely as possible their availability and use in the real world? 

Absolutely 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 

 

17. Performance Support Tools: The e-learning product provides access to performance support tools that are relevant to the 

content and objectives. 

a.   Are performance support tools provided that mimic their access in the real world? No knowledge of this. 

b.  Provided the context is appropriate, does the e-learning product provide sufficient search   

 capabilities? Ok – but couldn’t always locate items. Often a problem!  

c.  Provided the context is appropriate, does the e-learning product provide access to peers, experts,  

 instructors, and other human resources? 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments:  
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18.   Learning Management: The e-learning product enables learners to monitor their progress   through the material.   

a.  By looking at their peers blogging project development through the links provided in the product, would the learner know 

what he/she is suppose to do and how he/she is doing? I could not find the blogging project developments 

b.  Does the learner perceive options for additional guidance, instruction, or other forms of assistance when it is needed? Can’t 

comment 

c.  Does the learner possess an adequate understanding of what he/she has completed and what remains to be done by mapping 

their blogging project to the criteria set for the term project? 

     Can’t comment. 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

 
 

19. Feedback:  The e-learning product provides feedback that is contextual and relevant to the problem or task in which the 

learner is engaged.   

a.  Is the feedback given at any specific time tailored to the content being studied, problem being  solved, or task being 

completed by the learner? 

b. Does feedback provide the learner with information concerning his/her current level of achievement within the program? 

Sometimes – depends on the comment 

c. Does the e-learning product provide learners with opportunities to access extended feedback from instructors, experts, peers, 

or others through e-mail or other Internet communications?   

Certainly  – through the postings and feedback system 

Severity Scale 1    2    3    4  

Extensiveness Scale 1    2    3 

Additional comments: 

I’m not sure about the feedback that is being referred to here. Does this refer to comments by the teacher or other posts? The 
teacher’s feedback is responsive and motivational 
 

 

 
20. Content:  The content of the e-learning program is organized in a manner than is clear to the learner.   

a.  Is the content organized in manageable modules or other types of units? Yes 

b.  Is the content broken to appropriate chunks so that learners can process them without too much cognitive load? Yes 

c.  Does the e-learning program provides advanced organizers, summaries, and other components that foster more efficient and 

effective learning? Not sure I saw these 

a. Severity Scale b. 1    2    3    4  

c. Extensiveness Scale d. 1    2    3 

Additional comments: 
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NOTE: 

Experts should modify the heuristics noted above as needed for the specific type of e-learning program being evaluated. 

Your kind help is very much appreciated.  Thank You! 
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APPENDIX F 
 
 

ALTERNATIVE ASSESSMENT: RUBRIC FOR COMPUTER MEDIATED 
COMMUNICATION ACTIVITIES  

 
 
 

ASSESSMENT RUBRIC 
 
 
 
 

                COMPUTER MEDIATED COMMUNICATION  
 

 
Project: 

 
The rubric will focus on the online discussion groups, in which learners promote their 
own and each other's understandings by engaging in conversations about course 
project. More specifically, the rubric will be used to assess learners' responses to other 
learners' postings in the discussion groups. 

 
 

Learning 
Goals: 

1. advance understanding of the issues being discussed 
2. foster and sustain relationships 
3. help create a sense of community 

 
Skill:  1. To understand the role of feedback and assessment in understanding 

2. To understand how to promote thinking, understanding, and academic 
achievement through the use of a variety of assessment tools and techniques 

3. To understand how to monitor students' understandings through a variety of 
means and to adjust instruction accordingly 

4. To appreciate the opportunities and challenges afforded by alternative forms of 
assessment, and to be able to capitalize on the former and overcome the latter. 

 

 

The computer mediated communication assessment rubric is available in both English and Malay.  Please let 
the facilitator knows your preference. 
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Markah 
 

Kriteria 

4 
Cemerlang 

3 
Baik 

2 
Sederhana 

1 
Kurang Memuaskan 

 
Markah

 
Sumbangan 
dalam P&P 

 
Memanfaatkan pelantar 
elektronik untuk 
komunikasi pelbagai 
melalui sumbangan 
dalam arkib dokumen, 
pautan, forum dan lain‐
lain 

 
menggunakan pelantar 
elektronik untuk 
mengemukakan sebarang 
soalan terutamanya yang 
tidak sesuai atau sempat 
ditanya semasa bersemuka 
 

 
Mendaftar, mengisi 
profil pelajar dengan 
lengkap dan terlibat 
dalam Forum ice‐
breaking 

 
peserta pasif 

 

Penglibatan 
dalam KBK 

Peserta mengambil 
peranan pencetus dalam 
pembelajaran maya 

Memberi maklumbalas 
kepada semua persoalan 
yang ditimbulkan oleh 
pensyarah dan orang lain 
dengan bernas dan bukan 
sekadar untuk statistik 
pemarkahan 
 

Memberi maklumbalas 
segera kepada semua 
persoalan yang 
ditimbulkan oleh 
pensyarah dalam setiap 
forum 
 

Peserta pasif   

Dalam 
tempoh 
yang sesuai 
 

Maklumbalas diberi 
dalam tempoh sehari 
atau dua mesej asal 
dihantar  

Maklumbalas diberi dalam 
tempoh beberapa hari 
sehingga seminggu setelah 
mesej asal dihantar 

Maklumbalas diberi 
terlalu hampir dengan 
tarikh sesi tamat bagi 
membolehkan ruang 
perbincangan lanjut  

Maklumbalas 
diterima selepas 
tamat sesi 

 

Relevan dan 
spesifik 

Maklumbalas berkait 
dengan mesej yang 
dijawab dan difokuskan 
kepada isu spesifik yang 
penting. 

Maklumbalas berkait 
dengan mesej yang 
dijawab tetapi agak kabur 

Maklumbalas tidak ada 
kaitan langsung dengan 
mesej yang dibalas 
tetapi mempunyai 
tujuan tertentu 

Tujuan 
maklumbalas dan 
kaitan dengan 
mesej asal tidak 
jelas 

 

Bernas dan 
mencetus 
minda 

Maklumbalas mencetus 
minda peserta lain dan 
membuka ruang 
perbincangan yang lebih 
luas dan bermanfaat 
serta relevan kepada 
topik perbincangan 

Maklumbalas merangkumi 
permintaan untuk 
menjelaskan maklumat 
tetapi tidak sekadar 
meneka atau 
membangkang serta 
mencadangkan terus 
pandangan yang lain 

Maklumbalas 
membawa implikasi 
atau cadanganuntuk 
menutup topik 
perbincangan 

Maklumbalas tidak 
menyumbang 
secara jelas idea 
baru, maklumat 
atau persoalan 
kepada topik yang 
dibincangkan. 

 

Positif dan 
membantu 

Maklumbalas dimulakan 
dengan komen yang 
positif dan membina 

Intonasi adalah neutral  Intonasi merangkumi 
yang positif dan negatif 

Maklumbalas 
menggunakan 
bahasa yang kasar 
dan tidak 
membantu malah 
boleh 
membangkitkan 
suasama negatif 

 

Jelas  Penulisan jelas dan tepat  Penulisan jelas   Banyak kesalahan ejaan 
dan tatabahasa tetapi 
tidak menjejaskan 
makna 

Banyak kesalahan 
ejaan dan 
tatabahasa sehingga 
menjejaskan makna 

 

 
JUMLAH MARKAH 
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Marks 
 

Criteria 

4 
Excellent 

3 
Good 

2 
Fair 

1 
Unsatisfactory 

 
Marks

 
Contribution in 
T&L 

 
Take advantage of the 
electronic platform for 
communication 
through archived 
Documents, Links, 
Forumetc. 

 
Uses the electronic 
platform to post questions 
particularly questions  
arises during face‐to‐face 
sessions that was not 
addressed due to time 
constraint. 
 

 
Register, completed  
user/student  profile 
and participated in  ice‐
breakingforum 

 
Passive participant 

 

PARTICIPATION 
IN CMC 
SESSIONS 

The learner pushes 
the discussion in new 
directions 

Give good respond to all 
inquiry by facilitator and 
other participants and not 
just for the sake of grading 
statistics. 

Give prompt  response 
to facilitator’s posting 
or inquiry. 
 

Passive participant   

TIMELY 
RESPONSE 
 

The response is 
posted within a day 
or two of the original 
posting, and during 
the current session. 

The response is posted 
several days or even a 
week after the original 
posting, during the 
current session. 

The response is 
posted too near the 
end of the session to 
allow for further 
discussion. 

The response is 
posted after the 
end of the session.  

 

RELEVANT 
RESPONSE 

The response is 
related to the 
content of the 
original message(s). 
It makes a point by 
focusing on specific 
issues that strike the 
learner as important 

The response is related to 
earlier message(s) but the 
point being made is 
somewhat vague. 

The response doesn’t 
make a clear 
connection to earlier 
responses, but has a 
specific point to make. 

The point of the 
response and the 
connection 
between it and 
earlier posting(s) is 
unclear. 

 

THOUGHTFUL 
AND PROMOTE 
THINKING 

The response pushes 
the discussion in new 
directions towards 
broader issues and 
more beneficial  and 
relevant topics. 

The response includes 
requests for clarification 
or more information, but 
doesn’t extend thinking 
by wondering, probing, 
disagreeing, considering 
other points of view, etc. 

The response provides 
information or 
answers in a way that 
suggests the matter is 
closed 

The response does 
not clearly 
contribute new 
ideas, information, 
or questions to the 
discussion. 

 

POSITIVE AND 
HELPFUL 

The response begins 
with positive 
comments and uses 
an encouraging tone. 

The tone of the response 
is neutral. 

The tone of the 
response is mixed. 
Parts of it are positive, 
parts are negative. 

The response was 
discourteous, not 
helping much and  
could create 
negative 
environment. 

 

CLEAR  The writing is clear 
and concise. 
 

The writing is clear.  Problems with typos, 
grammar, etc. are 
distracting but do not 
interfere with 
meaning. 

Problems with 
typos, grammar, 
etc. which may 
interfere with 
understanding the 
meaning of the 
response. 

 

 
TOTAL MARKS 
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APPENDIX G 
 

INTEGRATED MEANINGFUL HYBRID E-TRAINING INSTRUMENT 
(I-MINT) 

Version 5.2 
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MEANINGFUL HYBRID E-TRAINING  
INSTRUMENT 

(MINT) 
VERSION 5.2 

031208 

 
 

In this study, a hybrid e-training system was developed based on findings from user need analysis and 
the five-factor construct of the Demand Driven Learning Model (DDLM) by MacDonald et al. (2001).  
Section A is demographic section.  The DDLM instrument was adapted to cater for the Asian culture  
as in Section C of the instrument to measure usefulness of the hybrid e-training system (HiTs) in terms 
of it’s’ capability to meet trainers/trainees demand.  The measure consists of five subscales 
representing five components specified by DDLM (content, delivery, outcome, service and 
infrastructure).   
 
Whether or not if trainers/trainees demand were found to be satisfactory met, the study would further 
investigate if meaningful learning was experienced by the learners using section B (MeT) of the 
instrument.  Section B (MeT) is a five-factor meaningful learning rubric adapted from Jonassen et al.’s 
five meaningful learning attributes (1999). The measure consists of five subscales representing five 
components (cooperation, activity, authenticity, construction and intentionality).   
 
Section D is a measuring instrument to assess learning style (LS) adapted to suit the problem oriented 
project based hybrid e-training (POPEYE) orientation.  It is a 30-item instrument originally adapted 
from a 30-item, 6-factor (visual, audio, kinesthetic, tactile, group learning and individual learning) 
learning style instrument developed by Joy Reid (1984). The measurement scale was also adapted to 
produce a summated score in percentage. This is to be in consistence with the percentage score  
calculated for section B and C. 

 

200809 
 

Universiti Kebangsaan Malaysia 
 
Rosseni Din 
 

DOCUMENT FOR EXPERT REVIEW 
Attached is a questionnaire with schema use to investigate the acceptance and perceived meaningfulness of 
computer or technology training delivered using  the problem oriented project based hybrid e-training orientation 
for computer trainers with different learning style preferences.  
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QUESTIONNAIRE 
 
 

MEANINGFUL HYBRID E-TRAINING FOR LEARNERS WITH DIFFERENT  
LEARNING STYLE PREFERENCES 

 
 

Version 5.2 
 
 
 
 
 

Rosseni Din 
PhD Candidate 

Department of Information System 
Faculty of Technology and Information Science 

UNIVERSITI KEBANGSAAN MALAYSIA 
Email: rosseni@yahoo.com 

Course Blog: http://rosseni.wordpress.com 
 
 
 
 

Your cooperation and honest opinion in responding to this questionnaire are very much appreciated.  Thank You. 

 
 
 
 
 
 



253 
 

 
 
 
 
 
 
 
 
 

 
 
 

SECTION  A 
 

DEMOGRAPHIC DATA 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This questionnaire is anonymous.  There is no right or wrong answers to these questions.  Some of the 
questions might seem repetitive but they should each be considered independently. Answer all the 
questions as your answers are vital to the success of this study.  Thank you in advance for your help. 
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Instructions: Tick the box with statement/s most relevant to you. 
 
 
 
Academic Qualification:       SPM/STPM  DIPLOMA  BA/BSc 
 
               MA/MSc  PhD/EdD      Other  
        

 
Gender:          Male                          Female 
 
Ethnic/Race: Malay   Chinese        Indian      Other 
   
 
Age: 10-15 years old  
 16-20 years old  
 21-25 years old  
 26-30 years old  
 31-35 years old  
 36-40 years old  
 41-45 years old  
 46-50 years old  
 51-55 years old  
 56-60 years old  
 More than  61 years old  
 

 
Teaching Experience:    Less than1 year   
 1-3 years  
 4-6 years  
 7-9 years  
 10-12 years  
 13-15 years  
 16-18 years  
 19-21 years  
 22-24 years  
 25-27 years  
 28-30 years  
 > 30 years  

 
 
Country of origin:  
 

East Malaysia (SS)  West Malaysia (SM)  Brunei  
      

China  Indonesia  Other (Please State)  
 
 
Study Program:  
 
  TESL   Science  PKP TESL  
            

Computer Education  Resource & IT  Other (Please State)  
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SECTION  B  
 

ASSESSING MEANINGFUL LEARNING 
 

- Cooperation 
- Activity  
- Authenticity  
- Construction  
- Intentionality 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This section was developed by the researcher based on a  meaningful learning rubric template  constructed  by Jonassen, Peck & Wilson 
(1999) in Learning With Technology: A Constructive Perspective.
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ASSESSING COOPERATION 
To what extent does the environment you have created promote meaningful interaction among students and 

between students and experts outside the school?  To what extent are learners developing skills related to social 
negotiation in learning to accept and share responsibility? 

 
 
 

Shade the box with statement/s most relevant to you.  Leave the item blank if no evidence of the statement exists 
while participating in the course. 

 
 

 

1. Interaction Among Learners  
 

Little of my time is spent gainfully engaged with 
other students. 
 

I often immersed in collaborative activities with 
peers, that results in success. 
 
 
 
 
 
 

 

2. Interaction With People Outside The Learning Institution   
 

Little of my time is spent gainfully engaged with 
experts outside the course/institution. 
 
 

I often involved in activities with experts outside 
the course/institution. 
  
 
 
 
 
 

 

3. Social Negotiation 
 

Little evidence shows that 
learners work together to 
develop shared understanding to 
complete the course project. 
 
 

Learners are often observed in 
the process of coming to 
agreement in order to complete 
the course project. 
 
 
 
 

Learners collaborate with ease 
where ideas of other team 
members are valued. 
 
 
 
 
 

 

4. Acceptance & Distributions of Roles & Resposibilities  
 

Roles and responsibilities are 
shifted infrequently; most 
capable learners accept more 
responsibility than the less 
capable. 
 
 

Roles and responsibilities are 
shifted often and such changes 
are accepted by both the most 
and least capable. 
 
 
 

Learners make their own 
decisions concerning roles and 
responsibilities freely giving and 
accepting assistance as 
neccessary. 
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ASSESSING ACTIVITY 
To what extend does the environment created to coehe project promote manipulation of real-world tool? 

 
 
 
 
 

Shade the box with statement/s most relevant to you.  Leave the item blank if no evidence of the statement exists 
while participating in the course. 

 
 

 

5. Learner Interaction with Real-World Tools 
 

Little of my time is spent engaged with technology 
outside the classroom. 

I often engaged in activities involving the use of 
technology outside the classroom. 
 
 
 

 

6. Observation and Reflection 
 

I rarely think or write about my 
activities and reflections. 
 
 
 

I often stop and think about the 
activities in which I am engaged. 
 
 
 
 

I write to share my observations 
about my activities. 
 
 
 

 
7 & 8. Learner Interactions 

 
I did not use any of the 
widgets. 
 
 

I use some of the common widgets in 
my blog. 
 
 

I use most of the common 
widgets. 
 
 
 

I did not browse or try any of 
the available themes other 
than the one I registered. 
 
 

I browsed and tried a few available 
themes other than the one I 
registered. 
 
 

I browsed and tried most of the 
other theme besides the one I 
registered. 
 
 
 
 

 

9. Other Technology Use 
 

I don’t use any technology. 
 
 
 

Sometimes I use technology to 
support explorations. 
 
 
 
 
 

I use technology to support my 
learning process. 
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ASSESSING AUTHENTICITY 
To what extend does the project present learners with problems that are naturally complex and embedded in a 

real-world context?  To what extent does the project cause higher-order thinking? 
 
 
 
 

Shade the box with statement/s most relevant to you.  Leave the item blank if no evidence of the statement exists 
while participating in the course. 

 
 
 

 

10. Complexity 
 

The course project simplify the 
thinking by using  technology for 
critical thinking. 

The course project provide 
opportunities to explore other 
disciplines to present materials in 
context with thinking. 
  

My blogging project were 
accomplished by using various 
technology, language, creativity 
and critical thinking skillls. 
 
 
 
 
 

 

11. Higher Order Thinking 
 

A large percentage of what is 
expected is memorization;no 
evaluation, syntesization or 
creativity needed to complete the 
project. 
 
 
 
 

Students are often asked to develop 
ideas and solutions individually or in 
groups and demostrate the ability to 
create, reason and reflect in the 
process of completing the project. 
 
 
 
 
 

Learners routinely generate 
assumptions, uses online 
resources and conduct trial and 
error activities in the process of 
completing the project. 
 
 
 
 
 

 
12. Recognizing Problems 

 
Learners are not expected to be 
problem finders, but are instead 
expected to be able to solve well-
structured tasks to complete the 
project. 
 
 
 

The project presents an ill-structured 
challenges; learners are expected to 
refine the tasks as well as solve it to 
complete the project. 
 
 

The project presents an ill-
structured challenges; learners 
develop skill and proficientcy 
after identifying, defining and 
solving the task associated to 
complete the project. 
 
 
 

 

13. “Right Answers” 
 

The tasks associated to the project, have “the right 
answers” and  “correct” solutions that the learners 
are expected to reach. 

The tasks associated to the project are quite new to the 
learners and have solutions of varying quality rather 
than the “right” answers”.  
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ASSESSING CONSTRUCTION 
To what extend does  

 
 
 
 
 

Shade the box with statement/s most relevant to you.  Leave the item blank if no evidence of the statement exists 
while participating in the course. 

 
 
 

 

14. Dissonance / Puzzling 
 

I engange in the project activities 
because activities are required, 
rather than being an intrinsic 
interest. 

I frequently engage in the project 
activities based on a sincere curiosity 
about the blogging world. 
  

I consistently strive to resolve 
differences, operating on a 
sincere desire to achieve 
meaningful outcome. 
 
 
 
 

 

15. Constructing Mental Model and Making Meaning 
 

I rarely create my own 
understandings of how things 
work. 
 
 
 
 

Often, I am expected to make sense of 
new experiences and develop skill and 
understanding. 
 
 
 
 
 
 

I routinely wrestle with new 
experiences, becoming experts 
at identifying and solving 
problems 
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ASSESSING INTENTIONALITY 
To what extend does the environment created cause learners to pursue important, well-articulated goals to which 

they are intrinsically committed? To what extencan learners explain their activity in terms of how the  
 
 
 

Shade the box with statement/s most relevant to you.  Leave the item blank if no evidence of the statement exists 
while participating in the course. 

 
 

 

16. Complexity 
 

I often pursue activities that have little to do with the 
attainment of specified goals. 

I generally engaged in activities that contribute to the 
attainment of specified goals. 
 
 
 
 

17. Setting Own Goals 
 

Project goals are provided by 
the instructor and strictly 
followed. 
 
 

Learners opinions are sometimes taken into 
consideration in adapting the project goals 
provided. 
 
 
 

Learners are responsible for 
developing goals based on 
their creativity in developing 
their project.  
 
 

 
18. Regulating Own Learning 

 
Learners progress are 
monitored by others. 
 
 
 

Learners are involved in monitoring project 
progress towards its goal. 
 
 

Learners are responsible for 
monitoring project progress 
towards its goal. 
 
 

 

19. Learning How To Learn 
 

Little emphasis is placed on metacognition.  There 
are few opportunities to discuss the process to 
complete the project with peers and instructor. 

The culture of the learning environment to complete the 
project promotes frequent discussion of the learning 
process involved. 
 
 
 

20. Articulation of Goals as Focus of Activity 
 

I don’t see the relationship between the project and 
its goal. 

Tasks associated with completing the project contribute 
to the attainment of specified goals. 
 
 

 

21. Technology Use In Support of Critical and Creative Thinking 
 

The use of technology 
seems unrelated to thinking. 
 
 
 

The use of technology contributes to thinking. 
 

The use of technology makes a 
powerful contribution to the 
thinking process. 
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SECTION C 
EVALUATION QUESTIONNAIRE  

 
 
 

ASSESSING PERCEPTION  
TOWARDS THE HYBRID DEMAND DRIVEN LEARNING SYSTEM   

 
- CONTENT 
- DELIVERY MEDIA  
- SERVICE  
- OUTCOME   
- STRUCTURE 
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This section was developed by the researcher based on adaptation of the Interactive Media Questionaire Evaluation constructed by Prof. 
George Reeves (UGA, Athens) and  the  Demand Driven Learning Model Inventory by McDonald et al. (2001) 

 
 

INSTRUCTIONS FOR SECTION C 
 

 
Please circle your response to the items.  Rate aspects of the course on a 1 to 5 scale  1 equals "strongly 

disagree" and 5 equals "strongly agree."  1 represents the lowest and most negative impression on the scale, 

3 represents an adequate impression, and 5 represents the highest and most positive impression.  Choose N/A 

if the item is not appropriate or not applicable to this course.  Your feedback is sincerely appreciated.  Thank you. 

 
 
 
 
 
 
 
 
 
 
 
 

The Computer Education blog at http://rosseni.wordpress.com 
  was developed to manage and support activities towards  

accomplishing given tasks to complete students blogging project   
for the Technology for Thinking course refered to in this section. 
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EVALUATION QUESTIONNAIRE  
TECHNOLOGY FOR THINKING COURSE USING THE COMPUTER EDUCATION BLOG 

 
 
CONTENT    
 
 1. I was aware of the prerequisites for the Technology for Thinking course. N/A   1     2     3     4     5 
           
 2. I had the prerequisite knowledge and skills for the course.  N/A   1     2     3     4     5 
  
 3. I was well informed about the course objectives.   N/A   1     2     3     4     5 
  
 4. The course lived up to my expectations.    N/A   1     2     3     4     5 
 
 5. The course is relevant to my job.  N/A   1     2     3     4     5 
 
 6. Reading materials are relevant to the course.   N/A   1     2     3     4     5 
 
 7. There are strong links between theory and practice.  N/A   1     2     3     4     5 
 
 8. The content includes knowledge applicable in real life.  N/A   1     2     3     4     5 
 
 9. The content covers current technology use.  N/A   1     2     3     4     5 
 
 
DELIVERY MEDIA                                        
 
The computer education blog at http://rosseni.wordpress.com: 
 
10. is concise and uncluttered.   N/A   1     2     3     4     5 
 
11. uses appropriate style for display.   N/A   1     2     3     4     5 
 
12.     features aesthetically pleasing graphics.   N/A   1     2     3     4     5 
 
13.     provides descriptions to all links.    N/A   1     2     3     4     5 
 
14.     provides materials that stimulates curiosity.   N/A   1     2     3     4     5 
 
15.     is a good way to support lecture.    N/A   1     2     3     4     5 
 
16.     has useful functions.     N/A   1     2     3     4     5 
 
17.     uses appropriate technology    N/A   1     2     3     4     5 
 
18.     features reasonably fast download of files    N/A   1     2     3     4     5 
 
 
SERVICE    
 
19. The instructor was well prepared.      N/A   1     2     3     4     5 
 
20. Face to face instruction was helpful.        N/A   1     2     3     4     5 
 
21.    The online resources are useful.     N/A   1     2     3     4     5  
 
22.    The online support from peers were helpful.     N/A   1     2     3     4     5 
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23.    Sufficient time was given to complete participant’s blogging project.      N/A   1     2     3     4     5 
 
24.    Comments are responded to within a reasonable amount of time.       N/A   1     2     3     4     5 
 
25.    Suggestions are quickly responded to.        N/A   1     2     3     4     5 
 
 
 
OUTCOME  
 
26. The course project is interesting. 

 
    N/A   1     2     3     4     5 

27. The course project is in line with my expectations. 
 

    N/A   1     2     3     4     5 

28. I have gained more knowledge about technology for thinking.     N/A   1     2     3     4     5 

29. I have acquired proficiency in blogging with wordpress.     N/A   1     2     3     4     5 

30. I have developed new skill in ICT.     N/A   1     2     3     4     5 

31. My attitude has changed.     N/A   1     2     3     4     5 

32. I will be able to use the new skill throughout my professional career.     N/A   1     2     3     4     5 

33. I have applied the new knowledge in my life.     N/A   1     2     3     4     5 

34. As a result of the new knowledge I have initiated new ideas/projects.     N/A   1     2     3     4     5 
 

35. Interactive blogging was essential in the course.      N/A   1     2     3     4     5 
 
36.   The 5 assessment criteria set to assess the course project is fair.        N/A   1     2     3     4     5 
 
37.    I completed the course project by satisfying the  five required tasks.      N/A   1     2     3     4     5 
  
 
COURSE STRUCTURE      
 
38. Free wireless/Internet connection is important for learning activities.      N/A   1     2     3     4     5 
 
39. The university provides free wireless /Internet connection.      N/A   1     2     3     4     5 
  
40.    The course content meets my need.                 N/A   1     2     3     4     5 
  
41.   The course uses interactive technology.         N/A   1     2     3     4     5 
 
42. The course engages me in the learning experience. 

 
   N/A   1     2     3     4     5 

43. The course builds my confidence in problem solving.  
 

N/A   1     2     3     4     5 

44. The course builds my confidence in planning. N/A   1     2     3     4     5 
 

45. The course is interactive 
 

N/A   1     2     3     4     5 

46. The instructor act as a partner in the learning experience 
 

N/A   1     2     3     4     5 

47. My opinions are considered in the course N/A   1     2     3     4     5 
 

48. The instructor was empathetic to my needs 
 

N/A   1     2     3     4     5 
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49. The course creates a positive learning environment 
 

N/A   1     2     3     4     5 

50. The course content/learning activities support learning goals 
 

N/A   1     2     3     4     5 

51. The instructor facilitates self-directed learning 
 

N/A   1     2     3     4     5 

52. The instructor makes his/her expectations clear 
 

N/A   1     2     3     4     5 

53. The instructor embeds learning in realistic and relevant contexts 
 

N/A   1     2     3     4     5 

54. The course allow me to make choices with regards to my learning 
 

N/A   1     2     3     4     5 

55. The course provides sufficient practice opportunities 
 

N/A   1     2     3     4     5 

56. The course provides opportunities for support and self-reflection 
 

N/A   1     2     3     4     5 

57. The course provides opportunities for self-evaluation  
 

N/A   1     2     3     4     5 

58. The course supports exploratory learning 
 

N/A   1     2     3     4     5 

59. The course enhanced my learning 
 

N/A   1     2     3     4     5 

60. The course blog provides steps and links I need to further my learning 
 

N/A   1     2     3     4     5 

61. The course blog provides access to online resources 
 

N/A   1     2     3     4     5 
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SECTION D 
 
 

This questionnaire was adapted from Perceptual Learning-Style Preference Questionnaire by Joy Reid. Please 

respond to each statement quickly, without too much thought. Don’t change your responses after you choose 

them. Please answer all the questions. Decide whether you agree or disagree with each statement. Please circle 

your response to the items.  Rate the degree of your agreeableness of the statement on a 1 to 5 scale;  1 equals 

"strongly disagree" and 5 equals "strongly agree."  1 represents the lowest and most negative impression on 

the scale, 3 represents an undecided impression, and 5 represents the highest and most positive impression.  

Choose 3 if you can’t decide or if the item is not appropriate or not applicable to you.  Your feedback is sincerely 

appreciated.  Thank you. 
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1 

Strongly Disagree 
 

2 
Disagree 

 

3 
Undecided 

4 
Agree 

5 
Strongly agree  

Item SD D U A SA 

1. When the teacher tells me the instructions I understand better. 1  2 3 4 5 

2. I prefer to learn by doing something on the computer. 1  2 3 4 5 

3. I get more work done when I work with others. 1  2 3 4 5 

4. I learn more when I study with a group. 1  2 3 4 5 

5. In class, I learn best when I work with others. 1  2 3 4 5 

6. I learn better by reading what the teacher writes on the chalkboard. 1  2 3 4 5 

7. When someone tells me how to do something with the computer, I learn it  
    better. 

1  2 3 4 5 

8. When I do things in the computer lab, I learn better. 1  2 3 4 5 

9. I remember things I have heard in class better than things I have read. 1  2 3 4 5 

10. When I read instructions, I remember them better. 1  2 3 4 5 

11. I learn more when I can do something. 1  2 3 4 5 

12. I understand better when I read instructions. 1  2 3 4 5 

13. When I study alone, I remember things better. 1  2 3 4 5 

14. I learn more when I make something for a class project. 1  2 3 4 5 

15. I enjoy learning in class by doing computer tasks. 1  2 3 4 5 

16. I learn better when I make drawings as I study. 1  2 3 4 5 

17. I learn better in class when the teacher gives a lecture. 1  2 3 4 5 

18. When I work alone, I learn better. 1  2 3 4 5 

19. I understand things better in class when I participate in any activity. 1  2 3 4 5 

20. I learn better in class when I listen to someone. 1  2 3 4 5 

21. I enjoy working on an assignment with two or three classmates. 1  2 3 4 5 

22. When I do something, I remember what I have learned better. 1  2 3 4 5 

23. I prefer to study with others. 1  2 3 4 5 

24. I learn better by reading than by listening to someone. 1  2 3 4 5 

25. I enjoy making something for a class project. 1  2 3 4 5 

26. I learn best in class when I can participate in related activities. 1  2 3 4 5 

27. In class, I work better when I work alone. 1  2 3 4 5 

28. I prefer working on projects by myself. 1  2 3 4 5 

29. I learn more by reading textbooks than by listening to lectures. 1  2 3 4 5 

30. I like to work alone. 1  2 3 4 5 
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APPENDIX H 
 

EXPERT REVIEWER INFORMATION SHEET 
 



 2008 

Rosseni Din 

b l

EXPERT REVIEWER INFORMATION SHEET 



Name of Expert Reviewer:                                                           Date: 
  
Field of Specialization:                  Organization: 
  

PROJECT TITLE DESCRIPTION Expert Comment 

 

Framework for a 
Hybrid E-Training of 
Computer Trainers 

 

Computer trainers need to develop teaching methods, curricula, media and materials to meet differentiated 
learner needs.  Based on 24 open ended student evaluation findings from 4 cohorts of post-graduate Computer 
Education students (2003-2004), interaction analysis of 616 electronic forum postings and literature reviews, 
various e-Learning models particularly the Demand Driven Learning Model (DDLM) by McDonald et al. (2001), 
a conceptual e-Training framework was designed and used as a framework to deliver the course in 2005-2006.  
The course was designed and implemented based on what the researcher name a Problem Oriented Project 
Based Hybrid E-Learning (POPeye) orientation. 

 

Training courses were implemented within the use of a hybrid combination of face-to-face, self-learning and 
computer mediated communication to ensure learners have the opportunity to actively interpret their 
experience using internal, cognitive operations via the practice of reflective exercises embedded into their 
blogging project.  Task analysis was conducted to identify the most needed course content to be focused on.  
The findings were later presented to a group of experts and refined to only three main subtopics.  A new course 
handbook and a computer education blog was then developed.   

 

Based on the new media, seven additional e-Training courses on Technology for Thinking/Instruction were 
conducted for various groups of computer trainers. A total of 213 respondents were involved from February to 
August of 2008.  Data analysis was done using SPSS 15, Amos 7.0 and the Winsteps to obtain an instrument 
with high reliability. Reliability for internal consistency and construct validity was tested using the conventional 
alpha cronbach test, structural equation modeling and Rasch modeling technique to verify items and constructs 
and eventually come up with a Meaningful Hybrid e-Training Instrument (MINT) and Meaningful Hybrid e-
Training Model (MIND). 

 
 
 
 
 
 
 
 
 
 



 

Purpose 

 

 

Evaluation for this study includes: 

 

 

1. Content validation of the items and schema used to measure perceived orientation towards Problem 
Oriented Project Based Hybrid E-Learning (POPeye) pedagogy (Section D of MINT) to achieve 
perceived meaningfulness (Section B of  MINT) of the hybrid e-Training experience (section C of MINT 
also referred by the researcher as the  Hybrid  E-Training Instrument (HiTs)). 

 

2. Heuristics evaluation (using the blue heuristics evaluation form) of the Computer Education Blog 
used as the instructional media for a hybrid delivery of the course. 

 

3. Expert review of the Computer Education Blog (using the green expert review checklist) to give an 
interface rating to the instructional media used for a hybrid delivery of the course. 

 

4. Expert Review of the Technology for Thinking/Instruction course outline (using the purple expert 
review checklist) embedded in the Handbook for Computer Training Delivery by optimizing e-
Learning using the POPeye approach. 

 

 

The purpose of this research is to investigate the perceived meaningfulness of computer training delivered in a 
hybrid e-training environment with the POPeye orientation.   

 

 

 

Dear reviewer, 

 

 

Although content validation was 
previously done, your opinion on 
this current version 7.1 is still 
needed for improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Audience 

 

A number of different audiences are referred to in this study. Broadly speaking they are: 

 

 

(i) teacher trainees majoring or minoring in English, Science, Mathematics and Computer Education,  
 

(ii) ICT/computer trainers appointed by UKM’s Computer Center, whose role is to support and direct 
staff in the area of ICT and Computer Science;  

 

(iii) educational developers and learning technologists attached to UKM’s Computer Center, whose 
role is to work with or alongside practitioners to enable and enhance e-learning researchers into 
learning and e-learning, including academic researchers, action researchers and research-project 
workers;  

 

(iv) appointed ICT trainers at the school level in Malaysia,  
 

(v) telecenter’s supervisors across the nation; 
 

(vi) other computer educators in Malaysia.  
 

 

Despite their internal complexities, these communities will be referred to in this study simply as computer 
trainers/trainees. 

 

 
 
 
 
 

Sample The population of this study is the whole 268 computer trainers who were participants of the Technology for 
Thinking/Instruction course.  However, only 213 submitted the questionnaire given on the last day of face to 
face meeting or via email.  Thus, the sample of this study is 213 participants who agreed to become 
respondents and return the questionnaire.   

 

 



Instrumentation The evaluation instruments are described as follows: 

   

1. Meaningful Hybrid e-Training Instrument (MINT) to study the meaningfulness of a  hybrid e-

Training course delivered using Problem Oriented Project Based Hybrid E-Learning (POPeye) 

orientation. 

2. Heuristics Evaluation Form to review  the Computer Education blog.  

3. Checklist to rate user interface of the Computer Education blog.  

4. Checklist to review the e-training course handbook/course structure.  

5. Anecdotal Record Form to note any unique observation during field study. 

  

 

 

 

 

 

 

 

Decisions and 

Questions 

Further improvement will be made in reference to the computer education blog and handbook for computer 

training delivery/instruction based on expert suggestion and review.  In the meantime, data collected from MINT 

will help answer research questions such as: 

 

RQ1. What are the learning style preferences of the learners? 

RQ2. Can a measurement model for  hybrid e-Training (HiT) be verified?  

RQ3. Can a measurement model for  meaningful e-Training (MeT) be verified? 

RQ4. Can a measurement model for  Learning Style Preference (LSP) be verified? 

RQ5. Does hybrid e-training (HiT) influence meaningful e-training (MeT)?  

RQ6.      Do learning style preferences (LSP) influence learner’s perceived usefulness towards the hybrid e-

training (HiT) course? 

RQ7.      Does a relationship exist among learning style preference (LSP), hybrid e-training (HiT)  and 

meaningful e-training (MeT)? 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Method 

 

Task analysis was conducted  to come up with a handbook and a  computer education blog.   
 
Usability test was conducted end users and experts among other as in the field of expertise listed below:     
 
Various expert review and  heuristic evaluation of the computer education blog and review of the  handbook 
and instruments was conducted by various experts – (1) Information System – UKM, (2) Human Development 
UKM, (3) Blended/Hybrid Learning – AUT, NZ, (4) Measurement in Educational Research  - Adelaide 
University, AU), (5) Educational Curriculum, Pedagogy & Research Method - IIUM, (6) IT teacher, Melbourne 
Secondary College, AU (7) Face Validity and Language Expert – UKM, (8) IT Trainer and Consultant – Private 
Organization (9) a few computer instructors from UKM, Multimedia University and Kolej Teknologi Melaka.  
Most has answered and email back the instrument.   
 
Along with heuristics evaluations and expert review, an evaluation of the hybrid e-Training by 213 computer 
trainees in a student centered training environment were conducted in February throughout August of 2008.  
 
Findings from these testing and evaluations will be use to further improve the system while data collected from 
the questionnaire will be analyzed quantitatively using SPSS 15, AMOS and 7.0 and the Winsteps software.  
 
Structural equation modeling will be use to verify a model for meaningful hybrid e-training using POPeye 
orientation.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Limitations Limitations to the interpretation and generalizability of the evaluation as well as potential threats to the reliability 
and validity of the design and instrumentation were originally strictly for this group when score were computer 
using the classical test theory, however the researcher has convert all scores to logit score using the Rasch 
model, hence the result may be generalize for other Asian groups of trainees. 

 

 

Instructional 
Media/Product      to 
evaluate: 

1. Computer Education Blog at http://rosseni.wordpress.com  

 

 

 

2. Computer Training Handbook 

 

 

 



Other Comments: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
  YOUR KIND HELP IS VERY MUCH APPRECIATED.  THANK YOU! 

 
       Kind regards, 

 
 

Rosseni Binti Din 
PhD Candidate  

Department of Information and Management System, Faculty of Technology and Information Science 
University Kebangsaan Malaysia 

rosseni@yahoo.com  016-225-6420 http://rosseni.wordpress.com 
Main Supervisor: Assoc. Professor Dr. Mohamad Shanudin Zakaria, FTSM, UKM (msz@ftsm.ukm) 

Second Supervisor: Assoc. Professor Dr. Khairul Anwar Mastor, PPU, UKM (kam@ukm.my) 
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APPENDIX I 
 

COMMUNALITIES TABLES 
 

 
          Communalities of MeT 

  Initial Extraction 
b1 1.000 .687 
b2 1.000 .658 
b3 1.000 .684 
b4 1.000 .570 
b5 1.000 .741 
b6 1.000 .733 
b7 1.000 .729 
b8 1.000 .772 
b9 1.000 .772 
b10 1.000 .730 
b11 1.000 .676 
b12 1.000 .687 
b13 1.000 .562 
b14 1.000 .648 
b15 1.000 .678 
b16 1.000 .725 
b17 1.000 .808 
b18 1.000 .741 
b19 1.000 .589 
b20 1.000 .692 
b21 1.000 .706 

                                                   Extraction Method: Principal Component Analysis. 
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Communalities of HiTs 

 

  Initial Extraction 
c1 1.000 .653
c2 1.000 .658
c3 1.000 .657
c4 1.000 .714
c5 1.000 .537
c6 1.000 .589
c7 1.000 .677
c8 1.000 .751
c9 1.000 .746
c10 1.000 .625
c11 1.000 .671
c12 1.000 .650
c13 1.000 .675
c14 1.000 .691
c15 1.000 .716
c16 1.000 .723
c17 1.000 .706
c18 1.000 .558
c19 1.000 .670
c20 1.000 .723
c21 1.000 .737
c22 1.000 .671
c23 1.000 .647
c24 1.000 .661
c25 1.000 .726
c26 1.000 .706
c27 1.000 .701
c28 1.000 .740
c29 1.000 .729
c30 1.000 .711
c31 1.000 .625
c32 1.000 .668
c33 1.000 .755
c34 1.000 .746
c35 1.000 .655
c36 1.000 .698
c37 1.000 .759
c38 1.000 .733
c39 1.000 .723
c40 1.000 .666
c41 1.000 .495
c42 1.000 .671
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c43 1.000 .830
c44 1.000 .827
c45 1.000 .857
c46 1.000 .690
c47 1.000 .726
c48 1.000 .677
c49 1.000 .764
c50 1.000 .766
c51 1.000 .797
c52 1.000 .747
c53 1.000 .706
c54 1.000 .723
c55 1.000 .791
c56 1.000 .738
c57 1.000 .868
c58 1.000 .744
c59 1.000 .839
c60 1.000 .829
c61 1.000 .764

Extraction Method: Principal Component Analysis. 
 
 

 
 
 
 
 
 

 
 
 



279 
 

          Communalities of LSP 
 

 Initial Extraction 
d1 1.000 .624 
d2 1.000 .499 
d3 1.000 .704 
d4 1.000 .652 
d5 1.000 .680 
d6 1.000 .604 
d7 1.000 .476 
d8 1.000 .610 
d9 1.000 .524 

d10 1.000 .661 
d11 1.000 .621 
d12 1.000 .684 
d13 1.000 .602 
d14 1.000 .590 
d15 1.000 .647 
d16 1.000 .521 
d17 1.000 .721 
d18 1.000 .686 
d19 1.000 .666 
d20 1.000 .400 
d21 1.000 .624 
d22 1.000 .664 
d23 1.000 .619 
d24 1.000 .729 
d25 1.000 .589 
d26 1.000 .642 
d27 1.000 .629 
d28 1.000 .781 
d29 1.000 .433 
d30 1.000 .800 

                              Extraction Method: Principal Component Analysis. 
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APPENDIX J 
 

DATA ANALYSIS WITH RASCH MODEL 
Capacity Of  Items  To  Yield  Results  Consistent  With  Purpose  Of  Measurement:  

Reliability, Separation & Precision Of Calibrations 
 

The capacity of items to produce results that are consistent with the purpose of measurement is 
investigated by examining the person reliability coefficient and the separation index.  The 
person reliability coefficient is the Rasch equivalent to KR-20 or Cronbach Alpha.  However, 
unlike KR-20 or Cronbach Alpha, the calculation of the Rasch reliability coefficient does not 
include extreme scores as it is recognized that perfect and zero scores have no error variance 
(Linacre 1996).  Also unlike KR-20 or Cronbach Alpha which actually measures “person 
sample reliability”, the Rasch reliability coefficient is an indicator of “test reliability”, where 
reliability is equal to reproducibility of person ordering (Linacre 2003). The separation index, 
on the other hand, indicates the extent to which persons can be statistically separated into 
different ability, in the case of this study - meaningfulness of the training experience, perceived 
usefulness of the hybrid e-training and perceived learning style preference strata/ groups. 
 
(i) Reliability 

 
The next discussion refers to the summary statistics in Figure 1-3 which shows person reliability 
coefficients of .86, .97 and .84 for MeT, HiT and LSP respectively. These values are high 
considering .7 as the threshold value.  Reliability can be interpreted on a 0 to 1 scale, much in 
the same way as Cronbach’s alpha is interpreted (Bond & Fox 2001).  These statistics indicate 
that the order of person ordering/hierarchy will be replicated with a high degree of probability if 
the measured sample were to be given a similar set of items.   
 
(ii) Separation 

 
Referring to the same figures, the person separation index also reports acceptable separation of 
2.47, 5.52 and 2.37 respectively for MeT, HiT and LSP.   These statistics indicate that items on 
the MeT, HiT and LSP scales are able to separate persons/respondents (as well as other future 
samples) into about 2 strata (i.e., meaningfulness levels of the training), 5 strata (i.e., usefulness 
levels of the training) and 3 strata (i.e., dominant learning styles of respondents/training 
participants). 
 
(iii) Precision of Calibrations 

 
Still referring to the same figures of 3.8-3.10, precision of person calibrations is assessed in 
terms of standard error (S.E.). The mean standard errors for the MeT, HiT and LSP subscales 
are .41 logit, .22 logit and .21 logit respectively. These are relatively large and are due to the 
poor targeting of the items on the scale.   It was easy for most of the respondents to endorse 
their agreement to the items. There were insufficient items to provide precise calibrations of 
person measures, particularly those topping the scale; therefore, the error for these respondents 
was large, making the mean error considerable.  To remedy the poor targeting, more items 
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would have to be written to provide a better estimation of person calibrations on all three scales 
(MeT, HiT and LSP).  
 

 
SUMMARY OF 206 MEASURED (NON-EXTREME) PERSONS 

+-----------------------------------------------------------------------------+ 
|           RAW                          MODEL         INFIT        OUTFIT    | 
|          SCORE     COUNT     MEASURE   ERROR      MNSQ   ZSTD   MNSQ   ZSTD | 
|-----------------------------------------------------------------------------| 
| MEAN      36.8      21.0        -.89     .41       .91    -.3   1.19     .3 | 
| S.D.       7.2        .2        1.14     .04       .25     .9    .58    1.1 | 
| MAX.      50.0      21.0        1.16     .63      1.73    2.2   3.39    2.8 | 
| MIN.      24.0      20.0       -3.45     .38       .27   -3.5    .34   -2.1 | 
|-----------------------------------------------------------------------------| 
| REAL RMSE    .43  ADJ.SD    1.05  SEPARATION  2.47  PERSON RELIABILITY  .86 | 
|MODEL RMSE    .41  ADJ.SD    1.06  SEPARATION  2.56  PERSON RELIABILITY  .87 | 
| S.E. OF PERSON MEAN = .08                                                   | 
+-----------------------------------------------------------------------------+ 

MINIMUM EXTREME SCORE:      7 PERSONS 
VALID RESPONSES:  99.8% 

Figure 1 Summary Statistics of MeT Scale from Output Table 
 

 
SUMMARY OF 208 MEASURED (NON-EXTREME) PERSONS 

+-----------------------------------------------------------------------------+ 
|           RAW                          MODEL         INFIT        OUTFIT    | 
|          SCORE     COUNT     MEASURE   ERROR      MNSQ   ZSTD   MNSQ   ZSTD | 
|-----------------------------------------------------------------------------| 
| MEAN     241.4      60.9        1.88     .23      1.01    -.2   1.00    -.3 | 
| S.D.      25.9        .5        1.43     .04       .48    2.4    .50    2.4 | 
| MAX.     300.0      61.0        6.04     .47      3.00    6.8   3.05    6.7 | 
| MIN.     189.0      56.0        -.39     .17       .10   -7.7    .10   -7.9 | 
|-----------------------------------------------------------------------------| 
| REAL RMSE    .25  ADJ.SD    1.41  SEPARATION  5.52  PERSON RELIABILITY  .97 | 
|MODEL RMSE    .23  ADJ.SD    1.41  SEPARATION  6.00  PERSON RELIABILITY  .97 | 
| S.E. OF PERSON MEAN = .10                                                   | 
+-----------------------------------------------------------------------------+ 

MAXIMUM EXTREME SCORE:      2 PERSONS 
LACKING RESPONSES:      3 PERSONS 
VALID RESPONSES:  99.8% 

Figure 2 Summary Statistics of HiT Scale from Output Table 
 
 

SUMMARY OF 213 MEASURED PERSONS 
+-----------------------------------------------------------------------------+ 
|           RAW                          MODEL         INFIT        OUTFIT    | 
|          SCORE     COUNT     MEASURE   ERROR      MNSQ   ZSTD   MNSQ   ZSTD | 
|-----------------------------------------------------------------------------| 
| MEAN     107.6      30.0         .62     .22      1.02    -.3   1.01    -.3 | 
| S.D.      13.9        .1         .62     .03       .61    2.3    .63    2.2 | 
| MAX.     144.0      30.0        3.38     .44      4.13    7.1   4.35    7.6 | 
| MIN.      48.0      29.0       -1.85     .19       .15   -5.3    .15   -5.3 | 
|-----------------------------------------------------------------------------| 
| REAL RMSE    .24  ADJ.SD     .57  SEPARATION  2.37  PERSON RELIABILITY  .85 | 
|MODEL RMSE    .22  ADJ.SD     .58  SEPARATION  2.68  PERSON RELIABILITY  .88 | 
| S.E. OF PERSON MEAN = .04                                                   | 
+-----------------------------------------------------------------------------+ 

VALID RESPONSES:  99.9% 
PERSON RAW SCORE-TO-MEASURE CORRELATION = .98 (approximate due to missing data) 
CRONBACH ALPHA (KR-20) PERSON RAW SCORE RELIABILITY = .88 (approximate due to missing 
data) 

Figure 3  Summary Statistics of LSP Scale from Output Table 
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VALIDITY OF THE ITEMS: ITEM POLARITY, FIT, AND UNIDIMENSIONALITY 
 

In determining the validity of test items, three indicators were examined: item polarity, item fit, 
and unidimensionality. 

 
(i) Item Polarity 
 
In the examination of item polarity of the three scale measure (MeT, HiT and LSP), the point-
measure correlation coefficient is used. The point-measure correlation, similar to the point-
biserial correlation, indicates the correlation between a dichotomous variable (i.e., correct vs. 
incorrect response to an item) and a continuous variable (in this case, the person measure). A 
high point-measure correlation coefficient indicates that an item is able to discriminate between 
respondents who (i) achieve high meaningfulness and those with low perceived meaningfulness 
of the e-training experience for the MeT scale measure, (ii) perceived high usefulness of the 
hybrid e-training and those with low perception of usefulness of the hybrid e-training for the 
HiT scale measure and those who (iii) perceived high on the dominant learning style preference 
and those with low perception of the dominant learning style preference for the LSP scale 
measure. 
 

A low point-measure correlation coefficient, on the other hand, would indicate an item’s 
inability to make this distinction. Negative and zero values “indicate items or examinees with 
response strings that contradict the variable [or construct]” (Linacre 2003). This means that 
respondents with low perceived meaningfulness for example would be more likely or have 
equal or greater likelihood to endorse agreement to an item compared with those with high 
perceived meaningfulness towards the hybrid e-training system. Point-measure correlations, 
therefore, were inspected to investigate the orientation of the latent variable/construct to ensure 
that the polarity of the items were of the same sign (i.e. all point-measure correlations were 
positive) and of reasonable value (> 0.3). 

 
In this analysis, all items were found to work together in the same direction in defining 

the measured construct as indicated by the positive point-measure correlation coefficients 
(PTMEA CORR.). Nonetheless, for the MeT scale measure, 7 items as shown in Table 1 
displayed very low coefficient values of between 0.06 and - 0.13. This suggests that though 
most items were working together in the measurement of the latent construct, some of the items 
did not contribute much to the measurement as they were unable to clearly discriminate 
respondents on the meaningful e-training (MeT) scale.  

 
As for the HiT scale analysis, all items were found to work together in the same 

direction in defining the measured construct as indicated by the positive point-measure 
correlation coefficients (PTMEA CORR.) for the first 7 entry in Table 2.  For the HiT scale 
measure, only 1 item displayed a very low coefficient value of 0.19. This suggests that though 
most items were working together in the measurement of the latent construct, this item did not 
contribute much to the measurement as it was unable to clearly discriminate respondents on the 
hybrid e-training (HiT) scale.  
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Table 1  Items from MeT with Point-Measure Correlations of Below .3 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 
S.E. 

INFIT 
MNSQ 

OUTFIT 
MNSQ 

PTMEA 
CORR. 

ITEM 
 

2  1.16  .15  1.89  2.29  ‐.13  2cooperation2 

1  1.83  .17  1.65  2.35  ‐.08  1cooperation1 

16  1.77  .17  1.68  2.07  ‐.07  16intentionality1 

19  1.83  .17  1.61  2.39  ‐.05  19intentionality4 

5  1.46  .16  1.65  1.80  .00  5activity1 

20  2.47  .21  1.36  2.15  .01  20intentionality5 

13  3.10  .26  1.18  1.84  .06  13authenticity4 
14  ‐1.37  .12  .86 .83 .66 14construction1 

6  ‐1.73  .12  .83  .77  .66  6activity2 

4  ‐1.08  .12  .92  .89  .66  4cooperation4 

8  ‐.24  .12  1.09  1.06  .67  8activity4 

3  ‐1.03  .12  .83  .80  .70  3cooperation3 

10  ‐.93  .12  .74  .71  .72  10authenticity1 

12  ‐.59  .12  .74  .73  .72  12authenticity3 

15  ‐1.62  .12  0.60  .60  .72  15construction2 

7  ‐1.37  .12  0.57  .56  .72  7activity3 

9  ‐.41  .12  0.82  .80  .72  9activity5 

17  ‐.65  .12  .73  .70  .74  17intentionality2 

21  ‐.80  .12  .63  .62  .74  21intentionality6 

18  ‐.80  .12  .67  .67  .75  18intentionality3 

11  ‐1.00  .12  .44  .47  .75  11authenticity2 

 
 
 

Table 2   Item from HiT Showing Point-Measure Correlations of Below .3 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 
S.E. 

INFIT 
MNSQ 

OUTFIT 
MNSQ 

PTMEA 
CORR. 

ITEM 
 

39  ‐2.48  .15  2.11  2.60  .19  39structure2 

40  1.66  .10  2.94  3.03  .35  40structure3 

8  ‐.76  .13  1.35  1.26  .43  8content8 

7  ‐.57  .13  1.20  1.16  .45  7content7 

13  .17  .12  1.45  1.42  .46  13delivery4 

24  .83  .11  1.87  1.93  .47  24service6 

18  1.19  .11  1.19  1.28  .47  18delivery9 

 

 
The third analysis is for the LSP measure.  All items were found to work together in the 

same direction in defining the measured construct as indicated by the positive point-measure 
correlation coefficients (PTMEA CORR.) for the first 7 entry in Table 3.  For this LSP scale 
measure, only 1 item displayed very low coefficient value (.05). Two items indicated borderline 
values (.27 and .29 respectively).   Interestingly, these 3 items were all ‘Individual’ items. The 
reasonable PTMEA CORR coefficients suggest that overall the items contribute to the 
measurement of persons’ LSP as they were able to adequately discriminate respondents on the 
learning style preference (LSP) scale. 
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Table 3 Items From LSP Showing Point-Measure Correlations of Below .3 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 
S.E. 

INFIT 
MNSQ 

OUTFIT 
MNSQ 

PTMEA 
CORR. 

ITEM 
 

29  .61  .07  1.53  1.66  .05  29ind28  

28  .54  .07  1.21  1.27  .27  28ind27 

30  .56  .07  1.32  1.39  .29  30ind30 

27  .67  .07  1.17  1.28  .31  27ind18 

18  .37  .07  1.24  1.25  .34  18tactile16 

23  .20  .08  1.22  1.26  .35  23kinesthetic15 

24  .35  .08  1.06  1.07  .35  24kinesthetic19 

 
 

(ii) Item Fit 
 

Items and respondents that did not adequately fit the model requirements were identified using 
the Infit and Outfit mean-square (MNSQ) statistics. Mean-squares show the size of randomness, 
i.e., the amount of distortion of the measurement system. The expected value for these fit 
statistics is 1 (Bond & Fox 2001).  Values less than 1 indicate observations that are too 
predictable (redundancy, model overfit).  Values greater than 1.0 indicate unpredictability 
(unmodeled noise, model underfit).  Infit is an information-weighted fit statistic, which is more 
sensitive to unexpected behavior affecting responses to items near the person's measure level. 
Outfit is an outlier-sensitive fit statistic, more sensitive to unexpected behavior by persons on 
items far from the person's measure level (Linacre 2003). 

 
While there is no specific rule defining acceptable fit, the conventional values  used for 

rating scale analysis are those less than 1.4 and greater than .6 (Wright & Linacre 1994). What 
this means is that, items or respondents showing more randomness/noise in their response 
patterns and less randomness than expected by the Rasch model are considered unacceptable 
and not useful for measurement.  Therefore, in this study these cutoffs were used in the 
determination of fit for both items and persons.  

 
The summary statistics indicated that the global fit of data (the 21 items in the MeT 

measure) is close to the expected value of 1.  The mean Infit and Outfit MNSQ statistics are 
1.02 and 1.20 respectively.  At the individual item level, 5 items (23% of total items) had Infit 
MNSQ statistics of over 1.4 and 7 items (33.3% of total items) with Outfit MNSQ statistics of 
above 1.4 (Refer to Tables 4 and 5). Of the 12 misfitting items, 4 were ‘cooperation’ items, 6 
‘intentionality’ items, 2 ‘activity’ items and 2 ‘authenticity’ item. These misfitting items require 
investigation to determine possible reasons that could explain why some persons were not 
responding to them in a way that is expected by the model thus contributing to the misfit. 
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Table 4 Items from MeT with Infit MNSQ statistics of above 1.4 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 

S.E. 
INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

2 1.16 .15 1.89 2.29 2cooperation2 
1 1.83 .17 1.65 2.35 1cooperation1 

16 1.77 .17 1.68 2.07 16intentionality1 
19 1.83 .17 1.61 2.39 19intentionality4 
5 1.46 .16 1.65 1.80 5activity1 

20 2.47 .21 1.36 2.15 20intentionality5 
13 3.10 .26 1.18 1.84 13authenticity4 

 
 

Table 5 Items from MeT with Outfit MNSQ statistics of above 1.4 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 

S.E. 
INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

19 1.83 .17 1.61 2.39 19intentionality4 
1 1.83 .17 1.65 2.35 1cooperation1 
1 1.83 .17 1.65 2.29 2cooperation2 

20 2.47 .21 1.36 2.15 20intentionality5 
16 1.77 .17 1.68 2.07 16intentionality1 
13 3.10 .26 1.18 1.84 13authenticity4 
5 1.46 .16 1.65 1.80 5activity1 
8 -.24 .12 1.09 1.06 8activity4 

 
 

As one of the purposes of this validation is to identify good performing items to be included in a 
shorter version of this scale, items with MNSQ < .6 were therefore examined (Linacre 2003).   Infit and 
Outfit MNSQ < .6 indicates measurement that is too predictable.  Too overfitting items are undesirable 
as it “misleads us into thinking we are measuring better than we really are” (Linacre 2003). In this scale 
(Table 6) only two items (Item 7 and item 11) shows both Infit and Outfit MNSQ of less than  .6.   Of 
these items, 1 is ‘activity’ item,  and 1 is ‘authenticity’ item.   
 
 

Table 6 Items from MeT with Infit and Outfit MNSQ statistics of below .6 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 

S.E. 
INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

18 -.80 .12 .67 .67 18intentionality3 
21 -.80 .12 .63 .62 21intentionality6 
15 -1.62 .12 .60 .60 15construction2 
7 -1.37 .12 .57 .56 7activity3 

11 -1.00 .12 .44 .47 11authenticity2 
 
 
The second section is to measure perceived usefulness of the hybrid e-training (HiT). 

The summary statistics indicated that the global fit of data (the 61 items in the HiT measure) is 
close to the expected value of 1.  The mean Infit and Outfit MNSQ statistics are .99 and 1.00 
respectively. At the individual item level, 5 items (8% of total items) had Infit MNSQ statistics 
of over 1.4 and 5 items (8% of total items) with Outfit MNSQ statistics of above 1.4 (Refer to 
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Tables 7).  Of the 5 misfitting items, 2 were ‘structure’ items, 1 ‘service’ items and 2 ‘delivery’ 
items.  These misfitting items also require investigation to determine possible reasons that could 
explain why some persons were not responding to them in a way that is expected by the model 
thus contributing to the misfit. No item from this measure has items with <  .6 Infit or Outfit 
MNSQ. 

 
 
 

Table 7 Items from HiT with Infit and Outfit MNSQ statistics of above 1.4 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 
S.E. 

INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

40  1.16  .10  2.94  3.03  40structure2 

39        ‐2.48  .15  2.11  2.60  39structure2 

24    .83  .11  1.87  1.93  24service6 

16   .01  .12  1.84  1.74  16delivery7 

13  .17  .12  1.45  1.42  13delivery4 

8         ‐.76  .13  1.35  1.26  8contents8 
23         ‐.22  .13 1.30 1.32 23service5 

 
 

The third section in the questionnaire measures Learning Style Preference (LSP).  The 
mean Infit and Outfit MNSQ statistics are .99 and 1.01 respectively. At the individual item 
level, 1 item (3.3% of total items) had Infit MNSQ statistics of over 1.4 and the same  item 
(3.3% of total items) with Outfit MNSQ statistics of above 1.4 (Refer to Tables 8).  This 
misfitting item also require investigation to determine possible reasons that could explain why 
some persons were not responding to them in a way that is expected by the model thus 
contributing to the misfit.   As for items with Outfit MNSQ < 0.6, only Item 22 has an Outfit 
MNSQ value of less than 0.6 (Table 9). 

 

Table 8 Items from HiT with Infit MNSQ statistics of above 1.4 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 

S.E. 
INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

29 .61 .07 1.53 1.65 29ind28 
30         .56 .07 1.32 1.39 28ind27 
28 .54 .07 1.21 1.27 30ind30 
27 .67 .07 1.17 1.28 27ind18 
18 .37 .07 1.24 1.25 18delivery16 

 
 

Table 9 Items with Infit and Outfit MNSQ statistics of below .6 
ENTRY 

NUMBER 
MEASURE 

 
MODEL 

S.E. 
INFIT 
MNSQ 

OUTFIT 
MNSQ 

ITEM 
 

12 -.06 .08 .80 .78 12group4 
25 -.06 .08 .78 .79 25kinesthetic26 
11 -.29 .08 .74 .76 11group3 
8 -.38 .09 .68 .67 8auditory9 

22 -.57 .09 .60 .59 22kinesthetic8 
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(iii) Unidimensionality 
 

In determining unidimensionality, the concern is with whether these secondary or sub 
dimensions (as represented by misfitting items and/or examinees) are a threat to the major 
dimension (Rasch dimension) and whether they manifest any useful information (Linacre 2003). 
According to Linacre (2003), “the purpose of PCA of residuals is not to construct variables (as 
it is with "common factor" analysis), but to explain variance”.  The first step, therefore, is to 
look for the contrast in the residuals that explains the most variance.  If the contrast is small (at 
the ‘noise level’) there is no shared second dimension.  On the other hand, if it is substantial, 
then this contrast is the "second" dimension in the data.  Note that the Rasch dimension is 
hypothesized to be the first dimension (Linacre 2003).  According to Linacre (2003) the 
smallest amount that could be considered a "dimension" has the strength of two items or about 2 
in Eigenvalue units. However, it must be mentioned that no criteria have been established to 
determine when a deviation becomes a dimension. Therefore, the results of the PCA are only 
“indicative, but not definitive, about secondary dimensions” (Linacre 2003). 
 

The result of the analysis indicates that the Rasch dimension explains 69.5% of the 
variance in the MeT data (Figure 4). The largest secondary dimension in MeT, which is the first 
contrast in the residuals explains 6.3% of the variance which is what would be observed in data 
that would fit the Rasch model (Figure 4). However, it has the strength of about 4 items. Given 
this amount of variance in the first contrast, it is safe to say that there is no secondary dimension 
measured by the items on this scale.  

 

 
  Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units) 
                                                Empirical          Modeled 
  Total variance in observations     =         69.0 100.0%          100.0% 
  Variance explained by measures     =         48.0  69.5%           75.2% 
  Unexplained variance (total)       =         21.0  30.5%  100.0%   24.8% 
  Unexplained variance in 1st contrast =          4.4   6.3%   20.8% 
  Unexplained variance in 2nd contrast =          2.3   3.4%   11.1% 
  Unexplained variance in 3rd contrast =          1.8   2.6%    8.5% 
  Unexplained variance in 4th contrast =          1.6   2.3%    7.7% 
  Unexplained variance in 5th contrast =          1.3   1.9%    6.1% 
 

Figure 4  PCA of Residuals for MeT 
 
 

As for HiT, result of the analysis indicates that the Rasch dimension explains 52.9% of 
the variance in the data (Figure 5). The largest secondary dimension in MeT, which is the first 
contrast in the residuals explains only 5.5% of the variance which is what would be observed in 
data that would fit the Rasch model (Figure 3.12). Given this amount of variance in the first 
contrast, it is safe to say that there is no secondary dimension measured by the items on this 
scale.  



288 
 

 
Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units) 
                                                Empirical           Modeled 
  Total variance in observations     =        129.7 100.0%           100.0% 
  Variance explained by measures     =         68.7  53.0%            52.9% 
  Unexplained variance (total)       =         61.0  47.0%  100.0%    47.1% 
  Unexplained variance in 1st contrast =          7.1   5.5%   11.7% 
  Unexplained variance in 2nd contrast =          4.0   3.1%    6.6% 
  Unexplained variance in 3rd contrast =          3.5   2.7%    5.7% 
  Unexplained variance in 4th contrast =          3.1   2.4%    5.1% 
  Unexplained variance in 5th contrast =          2.9   2.2%    4.7% 

 
Figure 5  PCA of Residuals for HiT 

 
   

Finally, for LSP, result of the analysis indicates that the Rasch dimension explains 
32.2% of the variance in the data (Figure 6). The largest secondary dimension in LSP, which is 
the first contrast in the residuals explains 13.0% of the variance which is what would be 
observed in data that may still fit the Rasch model although some modification may result in 
improvement (Figure 6). Given this amount of variance in the first contrast, it seems that there 
may be a secondary dimension measured by the items on this scale.  

 
   Table of STANDARDIZED RESIDUAL variance (in Eigenvalue units) 

                                                  Empirical         Modeled 
   Total variance in observations     =         43.5 100.0%          100.0% 
   Variance explained by measures     =         13.5  31.0%           32.2% 
   Unexplained variance (total)       =         30.0  69.0%  100.0%   67.8% 
   Unexplained variance in 1st contrast =          5.7  13.0%   18.8% 
   Unexplained variance in 2nd contrast =          2.6   6.0%    8.7% 
   Unexplained variance in 3rd contrast =          2.4   5.4%    7.9% 
   Unexplained variance in 4th contrast =          2.1   4.9%    7.0% 
   Unexplained variance in 5th contrast =          1.7   3.8%    5.5% 

 
Figure 6  PCA of Residuals for LSP 

 
 
 
CONSTRUCT DEFINITION:  CONTINUUM OF INCREASING INTENSITY 
 
In determining the construct definition of all the 3 measures in the scale, two approaches were 
taken. The first is to examine the extent to which the items are separated to define a continuum 
of increasing intensity. It is only when items are clearly separated that they can define a 
direction along which measures can be interpreted (Wright & Masters 1982). The second 
involves examining the extent to which the ordering of the sub-constructs based on the 
expectations of the scale developers corresponds to the Rasch empirical scaling of those sub-
constructs.  These two sources of information provide necessary evidence to evaluate the extent 
to which the measured construct and sub constructs have been accurately defined by the items 
(Bond & Fox 2001). 
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(i) Person/ Respondent and Item Distributions  
 

Figure 7-9 presents item difficulty locations and distribution of respondents along the logit 
scale.  Item difficulty measures about 6 logits (from about -4.0 to +2.0 logits).  For this study, 
person/respondent meaningfulness of e-training (MeT) estimates span about 6 logits (from -4.0 
to +2.0 logits) as in Figure 3.14.  For the second scale, perceived usefulness of hybrid e-training 
(HiT) estimates span about 9.5 logits (from -2.5 to +7.0 logits) as in Figure 3.15.   Finally, the 
learning style preference estimates span about 3 logits (from -1.0 to +2.0 logits) as in Figure 7.  
The HiT scale has more than the item difficulty measures. Looking at the item and person 
distributions, several problems are apparent.   
 

First is the targeting of the items.  The mean measure for items and persons for the HiTs 
scale has a 9.5 logits difference. Only a small percentage of the respondents have been well-
targeted by the items. There are no items that can adequately describe the level of perceived 
usefulness of HiT for the rest of the respondents. This inevitably contributes to the imprecise 
calibration of person measures.  As regard item distribution according to item type, generally it 
can be seen that most items are distributed in the top end of the distribution.  

 
In terms of the capacity of the items to define a continuum of increasing intensity, there 

is evidence that this has been achieved. The items spread along the logit scale; however, there is 
some redundancy in item difficulties. Many items have the same difficulty level. In developing 
a short version of the scale, some of these items can be dropped whilst maintaining the capacity 
of the scale to define a continuum of increasing intensity.  However, in selecting which items to 
be dropped, two things will need to be considered.  First, the standard errors of the items 
selected should not overlap. How well the items have defined a construct of increasing intensity 
is determined by evaluating the degree to which the difference between item calibrations is 
substantially greater than their respective standard errors (Wright & Stone 1979).  A construct 
or variable is successfully defined only when the items are well separated. Where two items 
overlap substantially, they cannot be assumed to differ and, therefore, no direction for a 
construct or variable has been defined (Wright & Stone 1979).  Second, care would have to be 
exercised to ensure that the construct definition of the scale is maintained.  
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Figure 7  Wright Map: Distribution of Respondents and Questionnaire Items for MeT on the 
Logit Scale 
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Figure 8 Wright Map: Distribution of Respondents and Questionnaire Items for HiT on the 
Logit Scale 
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Figure 9 Wright Map: Distribution of Respondents and Questionnaire Items for LSP on the 
Logit Scale 



293 
 

VALIDITY OF RESPONDENT’S RESPONSES 
 
The fit statistics for examinee were addressed in order to get information on how well the 
response strings were paralleled to ordering of items.  Table 9-11 showed overall summaries of 
fit statistics of the respondents for MeT, HiT and LSP.  Infit mean-square value was 1.00 logits. 
 

Table 9  Frequency of Respondents within Mean-Squares for MeT Measure 

Mean-square value Infit Outfit 

Frequency Percentage Frequency Percentage 

Below 0.4 6   2.82% 1 0.47% 
04 – 1.6 207 97.18% 185 86.85% 
Above 1.6 0  0.00% 27 12.68% 
Mean .91 1.19 
SD .25    .58 

 
 
 

Table 10  Frequency of Respondents within Mean-Squares for HiT Measure 
Mean-square value Infit Outfit 

Frequency Percentage Frequency Percentage 

Below 0.4 12    5.63% 10    4.69% 
04 – 1.6 185  86.86% 187  87.79% 
Above 1.6 16    7.51% 16    7.51% 
Mean 1.00 1.01 
SD   .48   .50 

 
 

Table 11 Frequency of Respondents within Mean-Squares for LSP Measure 
Mean-square value Infit Outfit 

Frequency Percentage Frequency Percentage 

Below 0.4    23  10.80%    23 10.80% 
04 – 1.6  164 76.99%  165 77.46% 
Above 1.6    26 12.04%    25 11.74% 
Mean 1.02                      1.01 

SD   .61                         .   .62 
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APPENDIX K 
 
 

MODEL EVALUATION: STRUCTURAL EQUATION MODELING 
 
Model evaluation is one of the most unsettled and difficult issues connected with structural 
equation modeling modeling (SEM) (Arbuckle 1997).  Bollen & Long (1993), Mulaik et al. 
(1989) and Steiger (1990) present a variety of viewpoints and recommendations on this topic.  
Most fit measures represent an attempt to balance simplicity and goodness of fit (Steiger 1990).  
Two parts involved in model evaluation, (i) deciding on the goodness-of-fit criteria and (ii) 
testing the measurement model fit.   
 

With regard to this research, both cronbach alpha coefficient and standardized regression 
weights were used to measure the measurement models.  A few key aspects of confirmatory 
factor analysis (CFA) will be discussed in this section before going into the SEM stages in the 
next section.  CFA is use in this study to test how well measured variables represent a smaller 
number of constructs.  First the researcher specified both the number of factors that exist within 
a set of variables and which factor each variable will load highly on before results can be 
computed.  SEM is then applied to test the extent to which the researcher’s a priori pattern of 
factor loadings represents the actual data.  The researcher a priori pattern is visually represented 
in Figure 1-3. 

Content 

Delivery 

Structure 

Service 

Outcome 

Hybrid
eTraining 

(HiT) 

Figure 1 HiT factor with its respective variables/indicators  
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CFA is used to provide a confirmatory test of our measurement theory.  SEM models 
often involve both a measurement theory and a structural theory.  A measurement theory 
specifies how measured variables logically and systematically represent constructs involved in a 
theoretical model (Hair et al. 2006).  Measurement theory requires that a construct first be 
defined to specify a priori the number of factors as well as which variables load on those 
factors.  This specification is often referred to as the way the conceptual constructs in a 
measurement model are operationalized.   
 

Measurement theories are represented using visual diagrams.  The diagrams visually 
represent theoretical models using SEM techniques such as AMOS 7.0 that is used in this study.  
The paths from the latent construct or factor to the measured items are shown with arrows.  

Learning 
Style 

Preference 
(LSP) 

Tactual 

Group 

Individual  Kinesthetic 

Auditory 

Visual 

Figure 3   LSP factor with its  respective variables/indicators  

Figure 2 MeT factor with its respective variables/indicators   

Meaningful 
eTraining 

(MeT) 

Cooperativity 

Intentionality 

Construction 

Activity 

Authenticity 
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Each path represents a relationship, or loading, that is supposed to exists based on the 
measurement theory.  The measurement theory describing hybrid e-training (HiT) construct, 
meaningful e-training construct (MeT) and learning style preference (LSP) is represented as in 
Figure 4.  Notice that the measurement theory represented in the diagram suggests that the items 
that represent HiT do not load on the MeT factor, and vice versa.   ξ1 represents the latent 
construct HiT, ξ2 represents the latent construct MeT and ξ3  represents the latent construct LSP.  
X1 - X16 represent the measured variables, λ X1,1 - λ X16,2 (not shown in the diagram) represent the 
relationships between the latent constructs and the respective measured items (i.e. factor 
loadings) and δ1- δ16 represent the error.   

 

Hybrid eTraining
HiT ( δ1)

Meaningful eTraining
MeT ( δ2)

X1 X2 X3 X4 X5 X6 X7 X10X9X8

δ1 δ2 δ3 δ4 δ5 δ6 δ7 δ8 δ9 δ10

Learning Style
Preference
HiT ( ?3)

X11

δ11

X12

δ12

X13

δ13

X14

δ14

X15

δ15

X16

δ16

 

 Figure 4    Measurement theory describing MeT, HiT and LSP 

 

 SEM programs including AMOS used in this study, refer to these visual diagrams as 
path diagrams.  The convention is that arrows point from a cause to an outcome.  Constructs are 
thought to cause the measured variables.  Two-headed arrows represent covariance not thought 
to be causal in nature (Hair et al. 2006; Kline 2005; Byrne 2001).  In equation form, the 
measurement theory can be represented by a series of equations as: 

X1 = λx1,1ξ1 + δ1 

This equation is similar to a typical regression equation as presented subsequently as: 

    Y1 = b0 + b1V1 + e1 

 

LSP (ξ1)
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CFA AND CONSTRUCT VALIDITY 
 
CFA often eliminates the need to summate scales because the SEM programs compute factor 
scores for each respondent.  This process allows relationships between constructs to be 
automatically corrected for the amount of error variance that exists in the construct measures 
(Hair et al. 2006).  One of the biggest advantages of CFA/SEM is its ability to assess the 
construct validity of a proposed measurement theory.  Construct validity is the extent to which a 
set of measured items actually reflects the theoretical latent construct those items are designed 
to measure, thus it deals with the accuracy of measurement; as such, evidence of construct 
validity provides confidence that item measures taken from a sample represent the actual true 
score that exists in the population (Hair et al. 2006).   
  

The CFA must not only provide acceptable fit, but also must show evidence of construct 
validity.  When a CFA model fits and displays construct validity, the measurement theory is 
supported (Hair et al. 2006).   In the earlier sections of this chapter, the researcher have 
discussed about how face and content validity was achieved in this study.  Next, discussion will 
be on convergent validity. 

 
Convergent validity is explained when items that are indicators of a specific construct 

converge or share a high proportion of variance in common.  Several ways are available to 
estimate the relative amount of convergent validity among item measures.  Examples are (i) 
factor loadings, (ii) variance extracted and (iii) reliability which are concluded  in  a table form 
(Table 1) as the standard criteria to be used in the study to determine construct validity as 
suggested by Hair et al. (2006). 

 
 
 

Table 1 Standardized Criteria Used In This Study 

Standardized Estimate Value Criteria 

Factor loading/ regression weights >  .5   is acceptable  ideally   >  .7 although 
other studies reported  cut-off value of > .4 
is acceptable 

Variance extracted (VE) >  .5   adequate convergence 

Construct Reliability (CR) 

 

> 0.7  suggest good 

.6 > CR < .7 is acceptable 

    Source: Hair et al. 2006 
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SIX STAGES IN STRUCTURAL EQUATION MODELING 
 
A measurement theory is used to specify how sets of measured items represent a set of 
constructs.  A six-stage structural equation model (SEM) process (Hair 2006) was used in this 
study.  Stages 1-4 involves examining measurement theory while stage 5-6 addresses the 
structural theory linking constructs theoretically to each other.  The six stages are: (i) defining 
individual constructs, (ii) developing the overall measurement model, (iii) designing a study to 
produce empirical data, (iv) assessing the measurement model validity, (v) specifying the 
structural model and (vi) assesing structural model validity.  The following sections will provide 
a brief discussion of these six stages. 
  
 
STAGE 1: DEFINING INDIVIDUAL CONSTRUCTS 
 
In this study, the researcher was interested to develop a meaningful hybrid e-training model.  A 
good measurement theory is a prerequisite to obtain useful results from SEM. Significant time 
and effort were provided early in the research process to make sure the measurement quality 
will enable valid conclusions to be drawn at the end of the process.  The hypothesized model 
consists of three dependent variables forming three latent variables which are the (i) hybrid e-
training (HiT) module or program, (ii) the meaningful e-training (MeT) experience and the (iii) 
learning style preference (LSP).   Constructs were defined for each of the latent variables 
according to previous study and literature review (Jonassen et al. 1999; Mac Donald et al. 2001; 
Mac Donald et at. 2002; Reid 1984). 
 

The first stage process begins by listing constructs forming the three measurement 
models.  The constructs or variables associated to the model however, cannot be directly 
observed.  In research methodology various terms are used to refer to these variables such as 
latent variables, factors or unobserved variables.   
 

The researcher attempt to gain information about the latent variables through observable 
variable i.e. content of the module or program, delivery method,   learning outcome, course 
structure and service provided.  These observable variables are themes emerged from an earlier 
qualitative study.  The process of face and content validation after themes construction, item 
mapping with the DDLM inventory (Mac Donald 2001, 2002), modification and adaptation 
based on document and interaction analysis done in the early study to fit the Asian and local 
university’s culture was discussed earlier. 

 
The second latent variable, meaningful e-training consist of five constructs derived from 

the meaningful learning rubric template (Jonassen et al. 1999).  The five constructs are 
cooperation, activity, authenticity, construction and intentionality.  The third latent variable 
which consists of six constructs were adaptation from the Learning Style Perception Inventory 
by Reid (1984).  The six constructs are six learning style preference – visual, auditory, 
individual, kinesthetic, tactual and group.  As explained, all constructs were ensured to display 
adequate construct validity.   
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The processes include the various procedures explained earlier such as face and content 
validity.  When two items have virtually identical content, one was dropped.  An item upon 
which the judges cannot agree upon was also dropped.  Subsequently pilot testing was 
conducted even though the scales were mostly adapted from existing  template or previously 
established scales.  Pilot testing is a pretest used to purify measures prior to confirmatory 
testing.  List of expert reviewers involved are as listed in Appendix E. 
 
 
STAGE 2: DEVELOPING THE OVERALL MEASUREMENT MODEL 
 
With the scale items identified during Stage 1, the measurement model now can be specified.  
During this stage, all individual constructs were carefully formed into three hypothesized 
measurement model based on the three latent variables.  The three latent variables are: (i) HiT 
as in Figure 3.17, (ii) MeT as in Figure 3.18 and (iii) LSP as in Figure 3.19.     
 

Although this identification and assignment can be represented by equations, it is 
simpler to represent this process with a diagram.  The previous Figure 3.20 represent a simple 3-
construct measurement model with five indicators  associated with the HiT and MeT constructs 
and six indicators for LSP construct.    All constructs are exogenous meaning that they are latent 
variables with multi item equivalent of independent variables (Hair et al.  2006). A correlated 
relationship from HiT to MeT shows the hypothesized correlation of the hybrid eTraining and 
meaningful e-Training.   

 
LSP is hypothesized to be correlated with HiT and MeT.  It is assumed that the 

combination of delivery media and method were able to cater the needs of various learning style 
preferences especially for learners with kinesthetic, tactile and group learning style preferences.  
As such it is shown in the diagram that LSP has a correlation with HiT and MeT.  The 
conventional training method has been found to be more inclined to the need of those with 
auditory, visual and individual learning preferences (Dunn & Dunn 1978; Reid 1984; Reid 
1987; Rosmidah 2006).   

 
 

STAGE 3: DESIGNING STUDY TO PRODUCE EMPIRICAL RESULTS 
 
Now that the basic model have been specified in terms of constructs and measured 
variables/indicators, issues regarding research design and model estimation need to be taken 
care off.  Here all the standard rules and procedure that produce valid descriptive research apply 
(Hair et al. 2003).  Subsequently, all the measurement scales were transformed to logit score 
using Rasch model.  Transforming all scores to a common scale before estimating the model 
will ease estimation.   

As for missing data remedy, the researcher used maximum likelihood estimation which 
estimates the values of each mean and covariance as if there were no missing data (Hair 2006).  
One final consideration in selecting a missing data  approach is sample size.  With small sample 
size and when the amount of missing data becomes large, then the model based approach such 
as the maximum likelihood estimation become a superior option (Hair 2006). 
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  Maximum likelihood estimation is the most common SEM estimation procedure.  One 
recommended sample size is 200, which provides a sound basis for estimation but as the sample 
size becomes larger (>400) the method becomes more sensitive making the goodness-of-fit 
measure suggest poor fit (Quinnones et al. 1978 in Hair et al. 2006).  As a result sample size in 
the range of 150 to 400 is suggested.  The study however had 213 respondent which is assumed 
adequate to handle any missing data that may exist although not more than 7%-8% is expected.
 In regards to model structure, specification was made  and AMOS 7.0 was selected for 
the analysis that needs to be taken care of.     
 
 
STAGE 4: ASSESSING THE MEASUREMENT MODEL VALIDITY 
 
At this point, having the measurement model specified, sufficient data collected, key decision 
such as the estimation technique selected, a fundamental decision need to be made by the 
researcher in order to answer the question as to whether the measurement model is valid or not. 
Chi-square (χ2) is the fundamental measure used in SEM to quantify the differences between 
observed and estimated covariance matrices.  Typically we wanted smaller p-values (less than 
.05) to show that relationship existed but with Chi-square (χ2) goodness of fit (GOF) test in 
SEM, the smaller the p-value, the greater the chance that observed sample and SEM estimated 
covariance matrices are not equal.  Thus, with SEM we do not want the p-value for the Chi-
square (χ2) test to be small (Hair et al. 2006).  Although the  Chi-square (χ2) test is intuitively 
pleasing and can provide a test of statistical significance, the mathematical properties 
sometimes present unpleasant properties especially when the variables and samples gets bigger.  
For this reason, Chi-square (χ2) test is difficult to use as the sole indicator in SEM fit.  
 
 Another  measure which better represent how well a model fits a population is the root 
mean square error of approximation (RMSEA).  Lower RMSEA values indicate better fit hence, 
it is a badness-of-fit index in contrast to indices where higher values produce better fit.  
Typically, values are below .10 for most acceptable models (Hair et al. 2006).  According to 
Browne & Cudeck (1993) in Amos User’s Guide (1997),  a value of the RMSEA of about 0.05 
or less would indicate a close fit of the model in relation to the degrees of freedom but a value 
of about .08 or less for the RMSEA would indicate a reasonable error of approximation and 
would not want to employ a model with RMSEA greater than .10.  
 
 Besides the absolute fit indeces discussed earlier, we will now discuss about two 
incremental fit indices used in the study.  Incremental fit indices differ from absolute fit indices 
in that they assess how well a specified model fits relative to some alternative baseline model.  
The comparative fit index (CFI) is normed so that values range between 0 and 1 with higher 
values indicating better fit but values less than .90 are not usually associated with a model that 
fits well (Hair et al. 2006).  The other incremental fit index used in the study is the Tucker 
Lewis Index (TLI) which predates CFI and is conceptually similar.  However, TLI is not 
normed and thus its values can fall below 0 or above 1.  Typically, models with good fit have 
values that approach 1 and a model with a higher value suggests a better fit than a model with a 
lower value (Arbucle 1997; Hair et al. 2006).  Table 2 shows the summary, weights and fit 
indices used in this study to verify and validate a meaningful e-training model.   
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Table 2 Summary, weights and fit indices used in this study 

Name Abbreviation      Type Acceptable Threshold 

Alpha Coefficient α Unidimentionali
ty 

α > 0.70 adequate 

Standardized Regression β  α > 0.40 

Chi-square χ2/(df,p) Goodness of fit p > 0.05 

Normed Chi-square χ2 /df Absolute fit and 
model 
parsimony 

1.0 >  χ2 /df < 3.0   good 

5.0 or less is reasonable 

Root mean square 
residual 

RMSEA Population 
discrepancy 

RMRSEA < 0.08 indicate a 
reasonable error of approximation, < 
0.05 indicate a close good fit 
typically RMSEA <  0.1 for most 
acceptable model 

Tucker Lewis fix index TLI Incremental fit 
index 

Values above 0.8 and close to 0.9 
indicate acceptable fit while values 
close to 1 indicate a very good fit 

Comparative fit index CFI Incremental fit 
index 

Source: Amos User’s Guide by Arbuckle (1997) and Hair et al. (2006) 

 
 
STAGE 5: SPESIFYING THE STRUCTURAL MODEL 
 

This stage involves specifying the structural model by assigning relationships from one 
construct to another based on the proposed theoretical model.  Each hypothesis represents a 
specific relationship that must be specified.  Refering back to Figure 3.20, the measurement 
model in the diagram does not include any structural relationships among the constructs.  All 
constructs were considered exogenous and correlated.  

 
 In specifying a structural model, the researcher will now select what are believed to be 
the key factors that influence meaningful e-training.  Previous discussion on the theories 
provides a strong reason to suspect that hybrid e-training affect meaningful e-training and 
learners differentiated learning style preferences  affects how they perceived the usefullness of 
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the hibrid e-training course.   Based on substantial amount of theory discussed earlier, the 
researcher proposed the following structural relationships: 
 
 

H16: HiT influences the achievement of MeT. 
H17: LSP influence perceived usefulness of HiT  
H18: LSP influence HiT and MeT;  HiT influence MeT. 
 
 
These relationships are shown in Figure 3.21.  H16 is specified with the arrow from HiT 

to MeT.  Similarly H17 is specified by a direct causal relationship from LSP to HiTs and H18 

specified the relationship between LSP and MeT.  The inner portion in Figure 3.21 involves the 
dependence relationships between HiT, MeT and LSP constructs representing the structural part 
of the model.  The outer portion displays the specified measurement structure that would have 
already been tested in the previous stage.  

 
Although the focus in this stage is on the structural model, estimation of the SEM model 

requires that the measurement specifications be included as well.  In this way, the path diagram 
represents both the measurement and structural part of SEM in one overall model.  Thus, the 
diagram in Figure 5shows not only the complete set of constructs and indicators in the 
measurement model, but also imposes the structural relationships among constructs.  The model 
is now ready for estimation.  In other words, the overall theory is about to be tested, including 
the hypothesized dependence relationships among constructs. 
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Figure 5 Hypothesized SEM Model  
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STAGE 6: ASSESSING THE STRUCTURAL MODEL VALIDITY 
 
The final stage involves efforts to test validity of the structural model and its corresponding 
hypothesized theoretical relationships (H16, H17 and H18).  It shall be apprehended that by this 
stage, if the measurement models has not survived its test of validity in stage 4, then stages 5 
and 6 cannot be performed.  We will have to stop at stage 4 or revised the measurement models 
until the models are validated then only we can perform a valid test of the structural 
relationships. 
 
 A good model fit alone is insufficient to support a proposed structural theory.  The 
researcher also had to examine the individual parameter estimates that represent each specific 
hypothesis.  A theoretical model is considered valid to the extent that the parameter estimates 
are (i)  statistically significant and in the predicted direction, meaning that they are greater than 
zero for a positive relationship and less than zero for a negative relationship and (ii) nontrivial 
where this characteristic should be checked using the completely standardized loading estimates 
(Hair et al. 2006).   
 
 Therefore  the structural model shown in Figure 6 is considered acceptable only when it 
demonstrates acceptable model fit and the path estimates representing both structural hypothesis 
are significant and in the predicted direction.  As a conclusion to this section on SEM, Figure 
3.22 provides a schematic overview of the stages and some of the activities involved in testing 
SEM model.  The diagram assumes that a full structural model will be tested. 
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Figure 6 Hypothesized SEM Model  

 

 
 
 



304 
 

 

 

 
Stage 1 
 
 
 
Stage 2 
 
 
 
Stage 3 
 
 
 
Stage 4 
 
 
 
 
 
 
 
 
 
 
 
Stage 5 
 
 
 
Stage 6 
 
 

 

 

 

 

 

 

Figure 6 Six Stages Process for Structural Equation Modeling (Hair et al. 2006) 
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