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ABSTRACT 

   

The number of students continually increases along with a growing need for 

more effective student evaluation and testing methods; trends that present an 

enormous challenge for teachers and administrators who utilize paper-based 

methods.  The use of Computer Based Testing (CBT) is currently viewed as a viable 

approach that provides swift and accessible results that more economically and 

accurately solve problems such as inaccurate test results, delays in exam feedback, 

and the inadequate scoring methods that attend traditional paper-based methods.  The 

advantages of CBT and the continual increase in Information and Communications 

Technology (ICT) applications for education in Saudi Arabia prompted the Ministry 

of Education (MoE) to develop the “Tatweer” CBT system for Saudi Arabia's 

secondary schools.  However, the project failed when implemented due to a lack of 

foresight that might otherwise have produced clearer protocols for practice.  Such 

guidelines could have been based on required criteria for successful ICT performance 

if an appropriate study had been undertaken prior to launch.  Hence, this effort 

examined Saudi Arabia's CBT implementation in its secondary school system with a 

view to clearly stipulate process guidelines based on the integration of specific 

criteria that affect successful CBT implementation.  The framework for the proposed 

CBT implementation was extracted from six prior studies of CBT implementation 

efforts involving Joint Application Development (JAD) and twelve CBT experts in 

Saudi Arabia.  The proposed criteria were clearly defined after a survey was 

conducted with four CBT experts.  Validation of the proposed framework involved a 

quantitative survey whereby qualified questions were distributed to 420 respondents 

from fifteen schools and one Educational Management Center (EMC in Jazan). All 

data was analyzed with the Structural Equation Model (SEM; Smart Pls Version 2.0 

Beta).  The result observe from Smart Pls show that the strength of the assay's results 

for all process paths and required criteria for successful CBT implementation of the 

proposed framework proved significant and were accepted as valid.  T-statistic and 

P-statistic values of CBT processes are very significant because T-statistic value is 

significantly high ranking from 3.178 to 11.894. Also, T-statistic, P-statistic and R2 

values of CBT criteria are significant because T-statistic value is significantly 

ranking from 1.97 to 6.31, and R2 value is significant with 0.60 value. Hence, this 

research presents a more workable systematic approach we confidently believe will 

aid the Educational Management Center in Saudi Arabia in their efforts to implement 

a successful CBT system. Hopefully, this conceptual framework will serve as a 

benchmark approach to CBT implementation and further research regarding 

applications to other educational venues.    
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Bilangan pelajar meningkat secara berterusan berkadaran dengan 

meningkatnya keperluan bagi kaedah-kaedah penilaian dan ujian yang lebih efektif; 

trend yang memberi cabaran besar kepada para guru dan pentadbir yang 

menggunakan kaedah-kaedah berasaskan kertas. Penggunaan Ujian Berdasarkan 

Komputer (CBT) kini dilihat sebagai cara yang sesuai yang menyediakan keputusan-

keputusan yang pantas dan boleh diakses dengan lebih ekonomi dan menyelesaikan 

masalah-masalah dengan tepat seperti keputusan ujian yang tidak tepat, kelewatan 

dalam maklum balas peperiksaan, dan kaedah-kaedah memberi skor yang tidak 

mencukupi yang merangkumi kaedah-kaedah berdasarkan kertas tradisional. 

Kelebihan CBT dan peningkatan berterusan dalam aplikasi-aplikasi Teknologi 

Maklumat dan Komunikasi (ICT) untuk pendidikan di Arab Saudi menyebabkan 

pihak Kementerian Pelajaran (MoE) membangunkan sistem “Tatweer” CBT bagi 

sekolah-sekolah menengah Arab Saudi.  Tetapi, projek tersebut gagal bila 

dilaksanakan kerana kurang wawasan yang mungkin sebaliknya dapat menghasilkan 

protokol yang lebih jelas untuk diamalkan. Garis panduan seumpamanya mungkin 

boleh berdasarkan kepada kriteria yang dikehendaki bagi prestasi ICT yang berjaya 

sekiranya suatu kajian yang sesuai telah dibuat sebelum pelancaran. Maka, usaha ini 

mengkaji pelaksanaan CBT Arab Saudi dalam sistem sekolah menengahnya dengan 

pandangan untuk menetapkan dengan jelas panduan-panduan proses berdasarkan 

integrasi kriteria spesifik yang mempengaruhi kejayaan pelaksanaan CBT. Rangka 

kerja bagi pelaksanaan CBT dicadangkan telah diekstrak daripada enam kajian lalu 

mengenai usaha pelaksanaan CBT melibatkan Pembangunan Aplikasi Gabungan 

(JAD) dan dua belas pakar CBT di Arab Saudi. Kriteria yang dicadangkan telah 

didefinisikan selepas satu kajian telah dijalankan dengan empat pakar CBT. 

Pengesahan rangka kerja dicadangkan melibatkan satu kajian kuantitatif yang mana 

soalan-soalan yang layak telah diagihkan kepada 420 responden daripada lima belas 

sekolah dan satu Pusat Pengurusan Pendidikan (EMC di Jazan). Semua data telah 

dianalisa dengan Model Persamaan Struktur (SEM; Smart Pls Versi 2.0 Beta).  Hasil 

didapati daripada Smart Pls menunjukkan kekuatan keputusan-keputusan ujian untuk 

kesemua laluan proses dan kriteria yang dikehendaki bagi pelaksanaan CBT yang 

berjaya untuk rangka kerja yang dicadangkan terbukti signifikan dan telah diterima 

sebagai sah. Nilai-nilai statistik-T dan statistik-P proses-proses CBT adalah sangat  

signifikan kerana nilai statistik-T mempunyai kedudukan tinggi yang amat signifikan 

daripada 3.178 ke 11.894. Seterusnya, nilai-nilai statistik-T, statistik-P dan R2  

kriteria CBT adalah signifikan kerana nilai statistik-T didapati berkedudukan 

signifikan daripada 1.97 ke 6.31, dan nilai R2 ialah signifikan dengan nilai 0.60. Jadi, 

kajian ini membentangkan satu rumusan kerja yang lebih sistematik yang kami 

benar-benar percaya akan membantu EMC di Arab Saudi dalam usaha mereka 

melaksanakan satu sistem CBT yang berjaya. Diharapkan rangka kerja konsepsual 

ini akan menjadi kaedah tanda aras bagi pelaksanaan CBT dan kajian lanjut 

mengenai aplikasi terhadap bidang-bidang pendidikan lain.    
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CHAPTER 1 

 

 

 

INTRODUCTION 

 

 

 

1.1 Overview 

  

 A continual increase in the number of students presents a challenging need 

for more effective and precise student testing as paper based systems become 

obsolete. The advent of multimedia based systems have provided quality solutions 

with superior efficiency for accurate scoring, swift feedback, and self-paced testing 

schemes.  Hence, this naturally attracted the attention of numerous organizations who 

began searching for Computer Based Testing (CBT) tools (Brown, 1997; Russell et 

al., 2010). The increasing desire to reduce examinee anxiety was joined by efforts to 

reduce cheating while challenging students without frustrating them, in addition to 

providing immediate and continual guidance throughout exams.  At the same time 

learning objectives were added to help guide learners towards a more student-

centered and personalized learning system.  As a result, numerous organizations have 

drifted towards the use of CBT tools such as GRE, GMAT, TOEFL, and MCSE 

(Economides, 2007a).  

 

 The use of CBT assessment systems has rapidly gained recognition among 

several leading international schools and several research works have been carried 

out on the benefits and advantages of adopting and implementing CBT in schools. 

This innovative approach to assessment delivery has proved cheaper, faster, more 

accurate and more accessible than traditional paper-based methods (Erdogan, 2008).  
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Consequently, some schools have since adopted the Internet as a platform for online 

CBT implementation. Almond et al. (2010) reported that CBT offered broader 

accessibility for both able and disabled students and Thompson et al. (2002) defined 

considerations that better accommodated students with disabilities. Becker (2006) 

identified significant merits that included efficient administration, immediate results, 

improved writing performance, increased authenticity, and student preference. 

Thurlow et al. (2008) observed that CBT enabled students to better focus on 

instruction than on assessment.  According to Salend (2009), CBT presented new 

approaches to student assessment that shifted from conventional multiple and 

constructed response choice items towards the preferred use of innovative evaluation 

tools that allowed students to manipulate the role played by data. 

 

 The advantages of CBT and the continual increase in ICT application for 

education in Saudi Arabia (KSA) prompted the Ministry of Education (MoE) to 

develop the “Tatweer” CBT system for Saudi Arabia's secondary schools (Ministry 

of Education, 2009).  This project aimed to use ICT tools for student assessment and 

performance in different schools.  A huge budget was allocated for state-of-the-art 

ICT equipment and teachers from select schools were trained in computer skill such 

as word-processing, file management, general computer usage, and the production of 

power point presentations. 

 

 However, Tatweer failed when put into practice due to a host of problems.  

The primary factor has been identified as a lack of research that might otherwise 

have produced a more appropriate implementation scheme.  Unfortunately and as a 

consequence, the project mainly focused on CBT system technology.  Hence, there 

was a failure to identify criteria that would have influenced the project's successful 

realization.  The present study therefore, examines Saudi Arabia's CBT program for 

its secondary school system with a view to clearly stipulate process guidelines based 

on an integration of specific criteria that affect successful CBT implementation.   
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1.2       Research Background 

 

The traditional ways to assess students’ progress in Saudi Arabia are tests and 

examinations (Ministry of Education, 2007a). These play a vital role in education 

system and school accountability. These ways of assessing students’ progress, also 

known as “summative assessment”, are also used by employers and parents. This is 

not the whole story actually. To be truly reliable and effective, assessment must also 

be “formative” – which can be explained as collaboration and identifying learners’ 

need (Harlen and James, 1997). In classrooms, interactive assessment is prepared by 

teachers in order to judge students understanding which is formative assessment. 

This in turn helps teachers to improve and adjust their teaching methods in order to 

help students to reach high goals and to fulfill individual student’s need. At the 

moment, most CBT systems, particularly those adopted in Saudi Arabia make use of 

the summative assessment approach and in cases where formative is also used. 

Therefore, Ministry of Education decided to host a CBT project to reinvented a new 

assessment style for the country. 

 

By the early 1990s, computer courses were integrated with secondary school 

curriculum as compulsory subjects in KSA.  More recently, the MoE began 

equipping primary and secondary schools with computer labs and commenced 

teacher training.  By the late 2000s, the MoE, under King Abdullah's reforms, 

commenced the pilot project, Tatweer, for CBT and ICT integration in a number of 

the kingdom's schools.  Nearly 400,000 teachers (male and female) of different 

subjects were selected for training and provided with laptops.  Schools were also 

equipped with state-of-the-art ICT equipment and infrastructure including smart 

boards, data projectors, e-learning systems, communication and Internet networks 

(Ministry of Education, 2007b).  Fifty female and male secondary schools were 

selected for the pilot program for mainly CBT and e-learning facilitation.  About 

24,000 laptops were provided for students and teachers of the selected schools and 

the schools were equipped with the technologies cited above.  Teachers from the 

selected schools were trained in computer skills such as word processing, file 

management, general computer usage, and power point presentations (Ministry of 
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Education, 2009). This initiative was discontinued however, due to a host of 

problems primarily resulting from a lack of foresight and study as cited. 

 

 

 

1.3        Problem Statement  

  

As for the lack of an efficient proactive study for CBT realization, Saudi 

Arabia's MoE hosted the project with an international computer software company 

based in Jordan but without developing a plan for implementation.  This caused a 

number of problems when the project was initiated by school authorities. The major 

problems cited were (i) a lack of system management guidelines; (ii) CBT processes 

were messed up; (iii) and teachers became confused when using the system.   

 

Tatweer's being hosted by a remote software company without an appropriate 

implementation plan led to systemic failures due to a lack of knowledge of criteria 

that would have facilitated successful implementation.  The project focused primarily 

on technology while neglecting users' knowledge of the system, CBT resources, user 

collaboration, and support services.  Despite the provision of teacher training. The 

instruction provided as cited above proved inadequate which may have contributed to 

both teacher and student dissatisfaction with the system. 

 

 In response to the problems cited, the present work studied implementation 

failures with a view to develop criteria for solutions that would better enable CBT 

integration and performance in KSA's secondary school system.  
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1.4  Research Questions 

 

 As explained in Section 1.2, ICT project implementations in KSA is 

particularly focused on CBT projects for secondary schools. However, the project 

implementation failed due to a lack of proper guidelines and preparations before 

initiating the project.  In some cases there was little or no project evaluation or 

project feedback to assess the program's effectiveness and progress.  Hence, the main 

research question posed by this study is: 

 

 “How do we develop a framework to implement CBT assessment that 

overcomes limitations presented by traditional paper-based testing in KSA secondary 

schools?” 

 

In order to answer this question, the following sub-questions must be considered: 

 

RQ-1) What criteria should be considered for effective CBT implementation for 

KSA's secondary schools? 

 

RQ-2) What processes for CBT implementation are most suitable for KSA's 

secondary schools? 

 

RQ-3) How can we formulate a framework for CBT implementation based on the 

relevant processes and criteria discovered pursuant to RQs 1and 2? 

 

 

 

1.5  Research Objectives  

 

 In light of the problems so far described, the purpose of this study was to 

develop suitable protocols for CBT implementation in KSA secondary schools.  
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Hence, we aimed to identify critical success factors for the development of the 

proposed framework as follows: 

 

1. To identify success criteria for CBT implementation. 

 

2. To identify processes required for successful CBT implementation that are 

specifically fit for KSA secondary schools. 

 

3. To develop and validate a CBT implementation framework based on 

identified CBT implementation processes and success criteria. 

 

 

 

1.6  Scope of Research 

 

 This research covered the domain of online CBT assessment including tests 

and examinations in Saudi Arabia's secondary schools.  However, due to financial 

restraints, time, and other barriers such as approval from the Saudi government, this 

study limited itself to framework development only and did not include 

implementation and evaluation phases.  Nevertheless, the proposed framework 

provides guidelines for CBT implementation for the Saudi Arabia secondary school 

system as well as critical success criteria for educational environment. 

 

 

 

1.7  Significance of Study 

 

The proposed framework, if introduced, will hopefully make CBT utilization 

common place in KSA.  CBT's superiority, particularly over paper and pencil testing 

methods, and its numerous benefits for teachers and students will be highlighted.  We 

imagine this study will help facilitate broad utilization of CBT technology and 

resources to overcome limitations inherent to traditional, paper-based testing. The 
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latter method is not only time consuming but also uneconomic considering human 

and other resources required for test preparation, printing, marking, feedback and 

storage (Dikli, 2003).  Traditional paper-based testing requires a great deal of 

archival and retrieval efforts and facilitation, in addition to problems associated with 

tracking, reporting student results, inaccuracy (marking and recording), as well as 

delays in final presentation and issuance of results. All of these limitations become 

more complex when students request re-marking of script and thus, when combined, 

constitute major administrative problems. 

 

 

 

1.8  Summary 

 

 This chapter provided an inclusive definition and introduction, including 

research aims, questions, scope and objectives. In addition, a comprehensive 

background of the problem as well as the significance and importance of this 

research were presented. 

 



161 
 

 

 

 

 

REFERENCES 

 

  

Aggelidis, V.P., and Chatzoglou, P.D. (2002). Hospital information system: 

Measuring and user computing satisfaction (EUCS). Journal of Biomedical 

Informatics. 45(3), 566-579. 

Alan, H. (nd). A Critical Look at Centralized and Distributed Strategies for Large-

Scale Justice Information Sharing Applications. A White Paper Prepared by 

the Integrated Justice Information Systems Institute 

Al-Aqeely, A. (2001). The current situation of computers at public Secondary 

schools in the Kingdom of Saudi Arabia according to headmaster’s attendee 

of Diploma course at the College of Education. J. King Saud university, 

Educ. Sci. & Islamic studies, 14(2). 477-521. 

Albalawi, M. (2007a). Critical factors related to the implementation of web-based 

instruction by higher-education faculty at three universities in the Kingdom of 

Saudi Arabia. Doctor of Philosophy, the University of West Florida. 

Albalawi, M. (2007b). The Use of the Internet Among EFL Teachers at the Colleges 

of Technology in Saudi Arabia. Doctor of Philosophy, the University of West 

Florida. 

Aldraiby, O. (2010). E-learning and Its Effectiveness in Saudi Arabia. Doctor of 

Philosophy, Saudi Arabia: King Abdul-Aziz University. 

Alebaikan, R. and Troudi, S. (2010). Blended learning in Saudi universities: 

challenges and perspectives. Research in learning technology. 5(2), 18.  

Alenezi, A. R., Abdulkarim, A. and Veloo, A. (2010). An Empirical investigation 

into the role of enjoyment, computer anxiety, computer self-efficacy and 



162 
 

 

internet experience in influencing the students' intention to use e-learning: A 

case study from Saudi Arabian governmental universities. TOJET: The 

Turkish  ijOnline Journal of Educational Technology. 7(2), pp. 9. 

Ali, S., Sait, S., and Al-Tawil, K. (2003). Perceptions about e-Learning in Saudi 

Arabia. ICASE World Conference on Science & Technology Education. April 

2013. Penang, Malaysia, pp. 393. 

Al-Jarf, R. (2007). Cultural issues in online collaborative instruction in EFL 

classrooms. Proceedings of the Third International Online Conference on 

Second and Foreign Language Teaching and Research. 2007. 2-4. 

Al-Gahtani, S.S. (2003). Computer Technology Adoption in Saudi Arabia: Correlates 

 of Perceived Innovation Attributes.  Information Technology for   

Development.  10(1), 57-69. 

Al-Maini, Y. (2011). Using Technology in EFL in Saudi Arabia. Literacy 

Information and Computer Education Journal (LICEJ). 3(1), pp. 1. 

Almond, P., Winter, P., Cameto, R., Russell, M., Sato, E., Clarke, J., Torres, C., 

Haertel, G., Dolan, B., Beddow, P., and Lazarus, S. (2010). Technology 

enabled and universally designed assessment: Considering access in 

measuring the achievement of students with disabilities—A foundation for 

research. Dover, NH: Measured Progress and Menlo Park. CA: SRI 

International. 6(2), pp. 102-118. 

Almond, R., Steinberg, L., and Mislevy, R. (2002). Enhancing the Design and 

Delivery of Assessment Systems: A Four Process Architecture. The Journal 

of Technology, Learning, and Assessment. 1(5), pp. 201-210. 

Al-Kahtani, S. A. (2001). Computer-assisted language learning in EFL instruction at 

selected Saudi Arabian universities: Profiles of faculty. Indiana University of 

Pennsylvania. 

Al-Qahtani, M. (2006). Futuristic Vision for Developing the Structure of Saudi 

 Secondary Education System for Boys in Light of International Experiences.

 Unpublished PhD thesis. Umm Al-Quar University. 



163 
 

 

Al-Sharhan, J. (2000). Education and the Satellite: Possibilities for Saudi Arabia?. 

Int'l J of Instructional Media. 27(1), 54. 

Altowjry, A. (2004). Reforming Higher Education in Saudi Arabia: The use of 

Telecommunications Technology. Rochester Institute of Technology. 5(1), pp. 

35. 

Al-Alwani, A. (2005). Barriers to information technology in Saudi Arabia Science 

Education. Doctoral dissertation, the University of Kansas, Kansas. 

Angela, K., and Rob, A. (2013). Collaborating for impact working in partnership to 

boost growth and improve outcomes. Impetus Trust. 23(4), pp. 45. 

Aouad, G. et al,. (1995). The conceptual modeling of construction management 

information. Automation in Construction. 3(1), pp. 267–282. 

Ash, K. (2008). States slow to embrace online testing. Education Week. 28(13), 21. 

Bailey, K. (2011). Online Public Access Catalog: the Google Maps of the Library 

World. Computer in Libraries. 31(6), 30-34 

Baker-Eveleth, L., Eveleth, D. O’Neill, M., and Stone, R. (2006). Enabling laptop 

exams  using secure software: Applying the technology acceptance model. 

Journal of  Information Systems Education. 17(4), pp. 413-420. 

Baklavas, G., Economides, A.A. and Roumeliotis, M. (1999). Evaluation and 

comparison of Web-based testing tools. In Proceedings WebNet-99, World 

Conference on WWW and Internet. 1999. pp. 81-86. 

Baklavas, G., Economides, A. A. and Roumeliotis, M. (1999). Evaluation And 

Comparison Of Web-Based Testing Tools. WebNet. 9(3), pp. 81-86. 

Bates, T. (2010). E-learning quality assurance standards, organizations and research 

 http://www.tonybates.ca/2010/08 /15/ e-learning - quality - assurance - 

standards  - organizations-and-research/ 

Bennett, R. E. & Bejar, I. I. (1998). Validity and automated scoring: It’s not only the 

scoring. Educational Measurement: Issues and Practices. 9-17. 



164 
 

 

Becta, (2006). School improvement through ICT: A guide for secondary school 

teachers. Retrieved June 17, 2008, from http://www.becta.org.uk/publication. 

Becker, J. D. (2006). Digital equity in education: A multilevel examination of 

differences in and relationships between computer access, computer use and 

state-level technology policies. Education Policy Analysis Archives. 15(3), 1-

38. 

Bernroider, E. (2008). IT governance for enterprise resource planning supported by 

the DeLone& McLean model of information system success. Information & 

Management. 45(5), pp. 257-269. 

Bhaskar, R. (1978). A realist Theory of Science. (2nd ed.). Hemel Hempstead: 

Harvester. 

Billings, K. Moursund, D. and Eugene, O. (1988). Computers in Education: An 

Historical Perspective Date of Retrieval 12/04/05 

Breakwell, G. M. (2000). Interviewing. In Glynis M Breakwell, Sean Hammond and 

Chris Fife-Schaw (Eds.). Research Methods in Psychology. (124-156). 

London: Sage Publications Ltd. 

Breithaupt, K., Ariel, A. A., and Hare, D. R. (2010).  Assembling an inventory of 

multistage adaptive testing systems. In W. Van der Linden & C. Glas (Eds.). 

Elements of adaptive testing. (247–268). New York: Springer. 

Bridgeman, B., Lennon, M. L., and Jackenthal, A. (2001). Effects of screen size, 

screen resolution, and display rate on computer-based test performance. 

(ETS RR-01-23). Princeton NJ: Educational Testing Service. Retrieved from 

http://www.ets.org/Media/Research/pdf/RR-01- 23-Bridgeman.pdf  

Brink, D. J., Bruggen, J.V., Hermans, H., Burgers, J., Biesbers, B., Koper, R. and 

Latour, I. (2007). Modeling assessment for re-use of traditional and new types 

of assessment. Computers in Human Behavior. 23(7), 2721–2741. 

Brown, J. D. (1997). Computers in language testing: present research and some 

future. Unpoblished. 

http://www.becta.org.uk/publication


165 
 

 

Chien, S-W. and Shu-Ming T. (2007). Investigating the success of EPR system: Case 

studies in three Taiwanese high-tech industries. Computer in Industry. 58(6), 

783-793. 

Chin, W. W. (1998). Commentary: Issues and opinion on structural equation 

modeling. 

Chukwunonso, F., Ibrahim, R.B., Selamat, A.B., Idama, A., and Gadzama, (2013). 

W.A. The impact of the Internet and World Wide Web on distance and 

collaborative  Learning. ICCGI 2013. Nice, France, pp. 68. 

Chukwunonso, F. and Oguike, M. (2013). Challenges for the adoption of new ICTs 

in architectural education in Nigeria. unpublished. 

Clariana, R. and Wallace, P. (2002). Paper–based versus computer–based 

assessment: key factors associated with the test mode effect. British Journal 

of Educational Technology. 33(3). 593-602. 

Cohen, L., Manion, L., & Morrison, K. (2005). Research methods in education.(5th 

ed.).  London: Routledg. 

Compeau, DR., Higgins CA, and Huff, S. (1999). Social cognitive theory and 

individual reactions to computing technology: a longitudinal study. MIS 

Quart. 23(2), 145-158 

Conole, G. and Warburton, B. (2005). A review of computer-assisted assessment. 

Research in learning technology. 8(4), pp. 13. 

Creswell, J. W. (2012). Educational Research; Planning, Conducting and Evaluating 

Quantitative and Qualitative Research. (4thed.). Australia, Pearson Publisher. 

Damian, D., Hadwin, A. and Al-Ani, B. (2006). Instructional design and assessment 

strategies for teaching global software development: a framework. 

Proceedings of the 28th international conference on Software engineerin. 

May 20-28. Shanghai, China.685-690. 



166 
 

 

Dasgupta, S., Granger, M., and McGarry, N. (2002). User acceptance of e-

collaboration technology: an extension of the technology acceptance model. 

Group Decision and Negotiation, 11 (2), 87-100. 

David, S., Michael, K., Cheong, W. & Li. H. (2012). Web-based construction 

information management systems.  The Australian Journal of Construction 

Economics and Building, 3 (1), 43. 

Davis, S. A., and Bostrom, R. (1993). Training end users: an experimental 

investigation of the roles of the computer interface and training methods. MIS 

Quart. 17(1), 61–86. 

Davis, F. D., Bagozzi, R. P., and Warshaw, P. R. (1989). User acceptance of 

computer technology: a comparison of two theoretical models. Management 

science. 35(3), 982-1003. 

Davidson, E. J. (1999). Joint application design (JAD) in practice. Journal of Systems 

and Software. 45(3), 215-223. 

DeLone, W.H., and McLean, E.R. (1992). Information systems success: the quest for 

the dependent variable. Inform Syst Res. 3(1), 60–95. 

Delone, W. H. (2003). The DeLone and McLean model of information systems 

success: a ten-year update. Journal of management information systems. 

19(4), 9-30. 

Dennis, A., Wixom, B.H. &Tegarden, D. (2005). Systems Analysis and Design with 

 UML Version 2.0, (2nd ed.)., John Wiley & Sons Inc. 

Department of Educational Training (2009). Department of Educational Training. 

 http://www.riyadet.com/ . 2009. Ministry of Education. 26-2-2009. 

Derek. S. (2003). Implementing learning and "how to" guide. Language Learning & 

Technology, 1(1), 44-59. 

DeSanctis. G. and Poole, M. S. (1994). Capturing the complexity in advanced 

technology use: Adaptive structuration theory. Organization science. 5(1), 

121-147. 



167 
 

 

Dikli, S. (2003). Assessment at a distance: Traditional vs. Alternative Assessments. 

The  Turkish Online Journal of Educational Technology/TOJET. 2(3), 5. 

Dolan, R. P., Burling, K. S., Harms, M., Beck, R., Hanna, E., Jude, J., Murray, E. A., 

Rose, D. H., and Way, W. (2009). Universal design for computer-based 

testing guidelines. (4th ed.). Iowa City, IA: Pearson. 

Doll, W.J., and Torkzadeh, G. (1999). The measurement of end-user computing 

satisfaction. MIS Quaaterly. 12(2), 259-274. 

Dube, Ma and Zhao. (2011). Tasks, Processes, and Tools: A Design Methodology 

Management Approach to Design and Development of E-Assessment. ICETA 

9th IEEE International Conference on Emerging eLearning Technologies and 

Applications. 27-28, 2011. StaráLesná, The High Tatras, Slovakia, 12-22. 

Dunkel, P. (1999). Considerations in developing or using second/foreign language 

proficiency computer-adaptive tests. Language Learning & Technology. 2(2), 

pp. 77-93. 

Economides, A.A. and Roupas, C. (2007). Evaluation of computer adaptive testing 

systems. International Journal of Web Web-Based Learning and Teaching 

Technologies. 2(1), pp. 70-87. 

Economides, A.A. (2005a). Computer adaptive testing quality requirements. In 

Proceedings E-Learn 2005, World Conference on E-Learning in Corporate, 

Government, Healthcare, and  Higher Education.2005. AACE, 288-295. 

Economides, A.A. (2005b). Personalized feedback in CAT. WSEAS Transactions on 

 Advances in Engineering Education. 3(2), pp. 174-181. 

Erdogan, Y. (2008). Paper-based and computer-based concept mapping: The effects 

on computer achievement, computer anxiety and computer attitude. British 

Journal of Educational Technology. 40(5), 821-836. 

Finger, M., Russell, G., Jamieson-Proctor, R., & Russell, N. (2007).Transforming 

Learning with ICT: Making it Happen. Frenchs Forest, NSW, Australia: 

Pearson Education Australia. 



168 
 

 

Gavrilis, D., Kakali, C., and Papatheodorou, C. (2008). Enhancing Library Service 

with Web 2.0 Functionalities. (3rd ed.). Europe: B. Christension-Dalsgaard, D. 

Castelli, B. Ammitzboll. 

Gefen, D., Straub, D., & Boudreau, M. C. (2000). Structural equation modeling and 

regression: Guidelines for research practice. Communications of the 

association for information systems. 4(1), 7. 

Giavrimis, P., Giossi, S., & Papastamatis, A. (2011). Teachers' attitudes towards 

training in ICT: a critical approach. Quality Assurance in Education.19(3), 

283-296. 

Giddens, A. (1984). The constitution of society: introduction of the theory of 

structuration. Univercity of California Press. 

Glas, W. (2010). Elements of adaptive testing. (2nd ed.).  New York: Springer. 

Gray, L., Thomas, N., and Lewis, L. (2010). Educational technology in U.S. public 

schools: Fall 2008 – First look (NCES 2010-034). (3rd ed.). Washington, DC: 

U.S. 

Hableton, R.K., Zaal, J.N., and Pieters, J.P. (2000). Computerized adaptive testing: 

theory, applications, and standards. Reston, MA: Kluwer. 2(1), 58-78. 

Harlen, W. and James, M. (1997). Assessment and learning: differences and 

relationships between formative and summative assessment. Assessment in 

Education. 4(2), 365-379. 

He, Q. and Tymms, P. (2005). A computer assisted test design and diagnosis system 

for use by classroom teachers. Journal of Computer Assisted Learning. 21(5), 

419-429. 

Huang, J., Lin, Y, and Chuang, S. (2007). Elucidating user behavior of mobile 

learning: A perspective of the extended technology acceptance model. The 

Electronic Library. 25(5), 586-599. 



169 
 

 

Hubber, P., Tytler, R., & Haslam, F. (2010). Teaching and learning about force with 

a representational focus: Pedagogy and teacher change. Research in Science 

Education. 40(1), 5-28. 

Hu, J., Odom, T. W., and Lieber, C. M. (1999). Chemistry and physics in one 

dimension: synthesis and properties of nanowires and nanotubes. Accounts of 

Chemical Research. 32(5), 435-445. 

Hsiu-Fen, L. (2007). The role of online and offline features in sustaining virtual 

 communities: an empirical study. Internet Research. 17(2), 119. 

Johnson, F.C., and Craven, J. (2010). Beyond Usability: The Study of Functionality 

of the 2.0 Online Catalogue (OPAC). New Review of Academic 

Librarianship. 16(2), 228-250. 

Johnstone, C. J., Thurlow, M. L., Thompson, S. J., and Clapper, A. T. (2008). The 

potential for multi-modal approaches to reading for students with disabilities 

as found in state reading standards. Journal of Disability Policy Studies. 

18(4), 219-229. 

Jones, A. (2004). A review of the literature on barriers to the uptake of ICTs by 

teachers. (Research report). London: British Educational Communications 

and Technology Agency. 

Joy, I and Hedley S. (2012). When the going gets tough: charities’ experience of 

public service commissioning. New Philanthropy Capital 

Jurik and J. Lippincott (eds.) (2008). Research and Advanced Technology for Digital 

Library. Springer Berlin Heidelberg. 5(1), 148-159 

Kapsalis, A.G. (2004). Pedagogic Psychology. (3rd edition). Kiriakidis: S.A. 

Kettler, R., Scholz, C., Oderman, E., Hixon, N, and Weigert, S. (2010). Innovative 

uses of technology to support assessment decision-making and curricular 

alignment for students with disabilities. Presentation at the Council of Chief 

State School Officers (CCSSO). 



170 
 

 

Ketterlin-Geller, L. R. (2005). Knowing what all students know: Procedures for 

developing universal design for assessment. The Journal of Technology, 

Learning, and Assessment. 4(2), 1-21. 

Kingdom of Saudi Arabia: Ministry of Economics and Planning (2008). Achievement 

of the Development Plans Facts and Figures Twenty-Fifth Issue. 1390-1429h 

1970-2008g. 

Koufaris, M., and Hampton-Sosa, W. (2002). Customer trust online: examining the 

role of the experience with the Web-site. Department of Statistics and 

Computer Information Systems Working Paper Series, Zicklin School of 

Business, Baruch College, New York. 

Kumar, R. (1996). Research methodology: A step-by-step guide for beginners. (2nd 

ed.). London: Sage. 

Kumar, S., and Vohra, R. (2013). User perception and use of OPAC: a comparison of 

three universities in the Punjab region of India. The electronic library. 31(1), 

36-54. 

Kuo and wu. (2013). Toward an integrated model for designing assessment systems: 

An analysis of the current status of computer-based assessments in science. 

Computers and Education. 68(3), 388-403. 

Landry, B. J., Griffeth, R., and Hartman, S. (2006). Measuring student perceptions of 

blackboard using the technology acceptance model. Decision Sciences 

Journal of Innovative Education. 4(1), 87-99. 

Leedy, P. and Ormod, J. (2005). Practical Research, Planning and Design. (8thed). 

Upper Saddle River: NJ-Prentice-Hall. 

Luecht, R. M. (2005). Some useful cost-benefit criteria for evaluating computer-

based test delivery models and systems. Journal of Applied Testing 

Technology. 7(2), 1-31. 

Margaret Rouse (2007). JAD (Joint Application Development). 5th March, 2014, 

from: http://searchsoftwarequality.techtarget.com/definition/JAD. 



171 
 

 

Mathieson, K. (1991). Predicting user intentions: comparing the technology 

acceptance model with the theory of planned behavior. Information systems 

research. 2(3), 173-191. 

McDonald, A. S. (2002). The impact of individual differences on the equivalence of 

computer-based and paper-and-pencil educational assessments. Computers & 

Education. 39(2), 299-312. 

McHenry, B., Griffith, L., and  McHenry, J. (2004). The potential, pitfalls and 

promise of com¬puterized testing. T.H.E. Journal. 31(9), 28. 

McNail, Borg, and Tomas. (2011). The assessment life cycle: A model for analyzing 

institutional e-assessment development. British Journal of Educational 

Technology. 42(2), 21-24. 

Md. Maidul Islam, and Ahmed, S.M.Z. (2011). Measuring Dhaka University 

students’ perceptions of ease-of-use and their satisfaction with University 

Library’s online public access catalogue. Performance Measurement and 

Metrics. 12(3), 142-156. 

Melican, G. J., Breithaupt, K., and Zhang, Y. (2010). Designing and implementing a 

multistage adaptive test: The Uniform CPA Examination. In W. J. van der 

Linden and C. E. Elements of adaptive testing. New York: Springer 

Science+Business Media. 

Meijer, R.R., and Nering, M.L. (1999). Computerized adaptive testing: Overview 

and introduction. Applied psychological measurement. 23(3), 187-194. 

Min, G., Yan, X., and Yuecheng, Y. (2004). An enhanced technology acceptance 

model  for web-based learning. Journal of Information Systems Education. 

15(4), 365-374. 

Ministry of Economy and Planning. (2009). Educational Policy in the Kingdom of 

Saudi Arabia. (3rd ed.). Ministry of Education: Riyadh. 



172 
 

 

Ministry of Education. (2009). Curriculum Studies. 

 http://www.moe.gov.sa/openshare/moe/Program/sub5/index.html . 2009. 

 Ministry of Education. 6-1 2009. 

Ministry of Education (2007a). Report of King Abdul Abdullah Bin Abdul Aziz’ 

project for the development of public education. Riyadh, K.S.A.: The 

Ministry of Education.  

Ministry of Education (2007b). General Management of Training. 

 http://www.moe.gov.sa/training/index.html . 7-12-2006. Ministry of 

Education.  4-3-2008. Ministry of Education. School Statistics. Ministry of 

Education . 2007. 17-6-2007. Ref Type: Electronic Citation  

Ministry of Education. (2007c). Education Agency Public administration and 

acceptance tests. Public Administration and acceptancetests. pp. 3. 

Ministry of Education. (2005). Education. Retrieved from: 

 http://portal.moe.gov.sa/openshare/EnglishCon/About-

 Saud/Education.htm_cvt.htm . Retrieved on: 20 Feb 2013 

Ministry of Education (2008). Learning Resources Centers. 

http://www.edc.gov.sa/lrc . 2008. Ministry of Education. 1-11-2008.  

Morris, M. G., & Dillon, A. (1997). The influence of user perceptions on software 

utilization: application and evaluation of a theoretical model of technology 

acceptance. Unpublished. 

Neyland, E. (2011). Integrating online learning in NSW secondary schools: Three 

schools' perspectives on ICT adoption. Australasian Journal of Educational 

Technology. 27(4). 152-173. 

Nicol, D. J., & Macfarlane‐Dick, D. (2006). Formative assessment and self‐regulated 

learning: a model and seven principles of good feedback practice. Studies in 

higher education. 31(2), 199-218. 

Niederman, F., Briggs, R. O., de Vreede, G. J. and Kolfschoten, G. L. (2008). 

Extending the contextual and organizational elements of adaptive 



173 
 

 

structuration theory in GSS research. Journal of the Association for 

Information Systems. 9(1), 633-652. 

Noijons, J. (1994). Testing computer assisted language testing: Towards a checklist 

for CALT. CALICO Journal. 12(1), 37-58. 

Palaigeorgiou, G. E., Siozos, P. D. and Konstantakis, N. I. (2006). CEAF: A Measure 

for Deconstructing Students' Prior Computer Experience. Journal of 

Information Systems Education. 17(4), pp. 459. 

Pommerich, M. (2004). Developing computerized versions of paper-and-pencil tests: 

Mode effects for passage-based tests. The Journal of Technology, Learning 

and Assessment. 7(2), 2-12. 

Rappa, N. A., Yip, D. K. H. and Baey, S. C. (2009). The role of teacher, student and 

ICT in enhancing student engagement in multiuser virtual environments. 

British Journal of Educational Technology. 40(2), 61-69. 

Richard, H., (1999). Centralised vs. Decentralised Management of Public 

Information Systems: A Core-Periphery Solution. Institute for Development 

Policy and Management: Information Systems for Public Sector Management 

Working Paper Series. 5(1), pp. 7. 

Roever, C. (2001). Web-based language testing. Language Learning & Technology. 

 5(2) 84-94. 

Rosaria, M. Sorbo, D. and Balzano. W. (2011). e-Xamina: an experimental multi-

user assessment platform for advantages of UTAUT Computer Adaptive 

Testing. IEEE International Conference on Technology for Education. 

February 2011. India, 100-106. 

Rouibah, K., Ould-ali, S., and PUZZLE. (2002). A concept and prototype for linking 

business intelligence to business strategy. J Strategic Inform Syst. 11(2), 133-

52. 

Rudner, L. M., & Liang, T. (2002). Automated essay scoring using Bayes' 

theorem. The Journal of Technology, Learning and Assessment. 1(2). 



174 
 

 

Russell, M., Almond, P., Higgins, J., Clarke-Midura, J., Johnstone, C., Bechard, S., 

and Fedorchak, G.  (2009). Universal design of computer-based test. Boston: 

Boston College. 

Russell, M., Almond, P., Higgins, J., Clarke-Midura, J., Johnstone, C., Bechard, S., 

and Fedorchak, G. (2010). Technology enabled assessments: Examining the 

potential for universal access and better measurement in achievement. 

Presentation at the Council of Chief State School Officers (CCSSO) National 

Conference on Student Assessment. July, 2010. Detroit MN., 89-112.  

Russell, M. (2010). Technology enabled assessments: Examining the potential for 

 universal access and better measurement in achievement. The Council of 

Chief State School Officers (CCSSO) National Conference on Student 

Assessment. June, 2010. Detroit MN., 56-67.  

Salend, S. J. (2009). Technology-based classroom assessments: Alternatives to 

testing. Teaching Exceptional Children. 41(6), 48-58. 

Salmon, G. (2005). Flying not flapping: a strategic framework for e-learning and 

pedagogical innovation in higher education institutions. Research in Learning 

Technology. 13(3). 

Sang, G. (2011). Predicting ICT Integration into Classroom Teaching in Chinese 

Primary Schools: Exploring the Complex Interplay of Teacher- Related 

Variables. Journal of Computer Assisted Learning. 27(2), 160-172.  

Santos, P., Hernandez-Leo, D., Sanagustin. M. P., and Blat, J. (2012). Modeling the 

Computing Based Testing domain extending IMS QTI: Framework, models 

and exemplary implementations. Computers in Human Behavior. 28(12), 

1648-1662. 

Schlegel, R.E. and Gillilan, K. (2007). Development and quality assurance of 

computer-based assessment batteries. Archives of Clinical Neuropsychology. 

22(6), 49-S61. 



175 
 

 

Schoepp, K. (2005).  Barriers to technology integration in a technology-rich 

environment. Learning and Teaching in Higher Education: Gulf 

Perspectives. 2(1), 1-24. 

Siozos, P., Palaigeorgiou, G., Triantafyllakos, G. and Despotakis, T. (2009). 

Computer based testing using “digital ink”: Participatory design of a tablet 

PC based assessment application for secondary education. Computers & 

Education. 52(7), 811-819. 

Solomon, MD. (2005). Ensuring a successful data warehouse initiative. Inform Syst 

J. 22(1), 26-36. 

Stockley. (2014) Retrieved from: http: //derekstocklecyo. m.a u/elearning-

denfination.html, retrieved on 12/4/2013 

Szajna, B. (1996). Empirical evaluation of the revised technology acceptance 

model. Management science. 42(1), 85-92. 

Tatweer. (2009). King Abdullah Project for General Education Development. 

 http://www.tatweer.edu.sa/Pages/home.aspx, retrieved on . 2008. 26-2-2009. 

Thompson, S. J., Quenemoen, R. F., and Thurlow, M. L. (2006). Factors to consider 

in the design of inclusive online assessments. In M. Hricko (Ed.). Online 

assessment and measurement: foundations and challenges. (pp. 102-117). 

Hershey, PA: Information Science Publishing. 

Thompson, S. J., Thurlow, M. L., Quenemoen, R. F., and Lehr, C. A. (2002). Access 

to computer-based testing for students with disabilities (Synthesis Report 45). 

Minneapolis, MN: University of Minnesota, National Center on Educational 

Outcomes. 

Thurlow, M., Johnstone, C., and Ketterlin-Geller, L. (2008). Universal design of 

assessment. In S. Burgstahler& R. Cory (Eds.), Universal design in post-

secondary education: From principles to practice. (pp. 73-81). Cambridge, 

MA: Harvard Education Press. 

http://www.tatweer.edu.sa/Pages/home.aspx%20.%202008.%2026-2-2009


176 
 

 

Thurlow, M., Johnstone, C., Thompson, S., and Case, B. (2008). Using universal 

design research and perspectives to increase the validity of scores on large-

scale assessments. In R. C. Johnson & R. E. Mitchell (Eds.), Testing deaf 

students in an age of accountability. (pp. 63-75). Washington, DC: Gallaudet 

University Press. 

Valenti, S., Cucchiarelli, A., and Panti, M. (2002). “Computer Based Assessment 

 Systems Evaluation via the ISO9126 Quality Model”, Journal of Information 

 Technology Education. 1(3), pp. 15. 

Valenti, S., Cucchiarelli, A., and Panti, M. (2001). A framework for the evaluation of 

test management systems. Current Issues in Education. 12(4), pp 34-38.  

Van, Zutven, G., Polderdijk, M., and De Volder, M. (2004). 

HandbookToetsplanontwikkeling in competentiegerichtonderwijs [Handbook 

assessment development in competency-based education]. Utrecht: 

DigitaleUniversiteit. 

Venkatesh, V. and Davis, F. D. (2000). A theoretical extension of the technology 

acceptance model: four longitudinal field studies. Management science. 

46(6), 186-204. 

Venkatesh, V., Morris, M. G., Davis, G. B. and Davis, F. D. (2003). User acceptance 

of information technology: Toward a unified view. MIS quarterly, 8(2), 425-

478. 

Venkatesh, V., and  Bahal, H,  (2008). Technology Acceptance Model 3 and a 

Research Agenda on Interventions. Decision Science. 39(2), pp.273-315. 

Wainer,H. (1990). Computerized Adaptive Testing: A Primer. (3rd edition). Lawrence 

Erlbaum Associates, Publishers, New Jersey. 

Webopedia. (2014). Joint Application Development. Retrieve from: 

http://www.webopedia.com/TERM/J/Joint_Application_Development.html. 

Retrieved on: 5 March 2014. 



177 
 

 

Welch, R. E., & Frick, T. W. (1993). Computerized adaptive testing in instructional 

settings. Educational Technology Research and Development. 41(3), 47-62. 

Wheeler, S., Yeomans, P. and Wheeler, D. (2008). The good, the bad and the wiki: 

Evaluating student generated content for collaborative learning. British 

Journal of Educational Technology. 39(5), pp. 987-995. 

Yi, MY., And Davis, FD. (2003).  Developing and validating an observational 

learning model of computer software training and skill acquisition. Inform 

Syst Res.14(2),146-69 

Zenisky, A., Hambleton, R. J., and Luecht, R. M. (2010). Multistage testing: Issues, 

designs, and research. In W. J. van der Linden & C. E. W. Glas (Eds.), 

Elements of adaptive testing. New York: Springer. 

 




