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Abstract

This thesis investigates the social and psychological factors that might affect
Omani higher education students if computerised assessment was to be
implemented. A review of the literature and the historical and cuitural
development in Oman suggested that a number of different variables might
affect students’ performance when taking computerised assessment. These
factors which include gender, college of study and geographical region of
residence may cause unwanted and selective differences in student
performance which are riot related to the content of the assessment. In addition,
the potential effects of such variables as computer experience and computer
self-efficacy on student performance were investigated. The study also explored
student and academic siaff attitudes towards compuierised assessment.

Both quantitative and qualitative methods are used in this siudy through a
selection of instruments such as a test that was delivered in different modes,
questionnaires, focus groups and semi-structured inferviews. Quantitative
approaches are used to provide answers fo the main study questions about
student performance, and qualitative approaches are used o get deeper
insights into the students’ and staff members’ perceptions, affitudes and values
in relation to the research subject of the study. All these instruments were
developed based upon the literature and also validated through a separate
initial study. The main study took place after the instruments had been validated
and involved over 400 students and 100 staff at three Omani Applied Sciences
Colleges. Statistical analysis showed a small but significant difference between
the two assessment modes in favour of the paper-and-pencil test. There was a
significant difference in performance between both genders, with females out-
performing males. However, the most striking finding was a differential effect of
assessment mode between males and females. Males performed better in the
computerized test than in the paper-based one, in contrast to females whose
performance in the paper test was better. This suggests that the introduction of
computerised testing may affect males and. females in different Ways. One




possible explanation for this is that Omani males have more opportunities io

use computers inside and outside homes.

The guestionnaire results and the qualitative information from focus groups both
showed that females were more nervous and found it more difficuit to read from
the computer screen than males did. Also, it was obvious in the focus group
discussions that females had more negative feelings towards computerised
testing compared fo males, both before and after experiencing computerised

assessment.

The study found that students’ performance in the English language test had
showed significant variation across colleges, and among students from different
regions This variation seemed to be associated with variation in computer
expenence among students at the different coileges and from different regions
This may be due to regional differences or specificities, especially in terms of

computer use, among the nine administrative regions in Oman

Staff atlitudes and percephons towards CAA, in general, were positive and not
affected by either the gender or nafionality/language factor. Most of the
academic stalf members revealed their willingness to implement CAA but also
stressed that CAA should be gradually implemented. Both students and staff
members identified a number of important points such as the need for a reliable
system, qualified technictans and sufficient computers if Computer Assisted

Assessment was fo achieve wide acceptability.

e




Table of Contents

Abstract 3
TaDIE OF CONMEENLS e eenrenrervssinestmsnrssnraresasrsssrssssssssanransessarssaressnsssneesnesssnessrsssress 5
List of Tables .. vemeremmresransasreses 9
List of Figures 11
Acknowledgements 13
Author’s Declaration o 14
Chapter One: Introduction ; . .. 15
LI, IPTrOAUCHION ceevvrrnrearerersrarsertssrersrreser resrrsomeenmrassasestesneanmessmts sssssaisssss 15
1.2. Overview of Thesis . irserraseareesnereessranrsrnreaas 21
Chapter Two: Assessment . - 23
2.1, Introduction iaranee 23
2.2.  Properties of Good Assessment 25
2,21 Validity 28
2.22.  Reliability. 31
2.23. Aims of Assessment [Educational impact) _ 22
224 Assessment for Learning 33
225, Feedback 34
2.2.6. Test Enhanced Learning 37
2.2.7. Assessment Acceptability 39
2.2.8. Assessment Cost 42
2.3. Constructive Alignment 43
2.4. Advaptages and Disadvantaged of Computer Assisted ASSESSMENT ... .recceceerccsissssns 45
Chapter Three: Culture, Education and Assessment in Oman 58
3.1. Introduction... . . ..58
. ' 3.2, OMIANT CURUIE et tiitstieeneecieece et ctretassstest s tmraaaeaseebssosaaes00s saser D et EAE LA A R4S E RS S SRT SRS R 18 58
; 3.3.  Education in Oman.... 63
‘. 2.3.1 Development in Education Sector 63
‘.: 3.3.2, Development in Higher Education Sector. 68
;, 3.4. The History of Computer Use in the Sultanate of Oman 72
" 3.4.1 Computers use in Omani schools 74
3.4.2. Computer Use in the Omani Higher Education Institutions 76
3.5.  Student Assessment in OMmMan .....eereeeeserererres 81
3.6. Summary .86
: | Chapter Four: Computer Assisted Assessment Equity and Score Comparability .......oceveverreee 87
\E S 41. Introduction 87
5




\

4.2. Studies of Differences in Relation to the Mode of Assessment .. ... .. . ot crvciicieene ., 89

4.2.1 No Mode Difference Found . srasastertsetrs Fetee v me @ aassassveestSIstE dvesemebt H3s 43s ss esvesssessnOT
4.2.2. Made Difference: Computers are ‘better’ - e R * 7
4 2.3. Mode Difference- Paper-and Pencil is ’ben‘er’ v e85
4 3, The Effects of Computer Experience, Computer Self-Efficacy, Demographrc Factors, and
Attitudes towards Computer Assisted Assessment e e crmremenees amew re e seveenrreves .98
4,3.1 Computer Experience (Famiarty} . J VORI
4.32.2. Computer Self-Efficacy. . . PR £/, ¢
4 3 3. Students and .StaﬁAttftudes Towards CAA ve o . 104
4.4. Evaluation of the Literature....cccc. oo oo ccrrnver veeere e s weere reedt serisses o8 Teers arnesnes ssomen 107
4.5. Conclusion ... R axmr emean eemarrireas . 108
-~ Chapter Five: Study Purposse, Method and the Initial Validation...... - 112
5.1 Introduction . v v corser os e snrne 0 0 aene caes 112
5.2. Study Questions and Hypotheses.. e teeessmersesesese seessnre . .113
5.3. Research Method of Data Collecting, Variables and Instruments Description ............ 115
5.3.1. Research Method of Data Collecting. .. . . ... ... . 115
5.3.2, SLUGY VOITABIES  covrssessssensens sos soss 01 sssesssscsssasssssssssssss o0 s sore ser o0 s sassssssrsesnsn sne L1E
5.3.3. Studylipstruments.. .. U A ¥ 4
5.3.4. Engiich Language Placement TESE . ve coveeviiniens SO RURURRURO & | 1
5.3.5. Demographic Dotg Questionngire ... . ... . . ... .- 120
5.3.6. Computer Experience Questionnaire.... v vere DR ¥
5 3.7. Computer Self —Efficacy Questronnafre S 2. |
5 3 8. Students Attitude Towards Computensed AssessmentSca!e (ATG&S) rermeseserrnes o on 123
5.3 8. Pre — Test and Post -Test Focus Groups . voesn wn 2123
5.3.10 Staff Attitudes Towards Computer Assisted Assessment Questwnnmre {OQA) P .
5 3.11. Staff Semi-Structured Interviews . f e aen . e e e 125
5 A, ValIGatON STUY.cc. cves vreeer cr e« 00 ot srressarerres sere ax on = @ sesm cce <ammran sm ox = aiestis ssises o 1 L2D
54.1 Student Sample in the Vahdaiion SAY... caesene s v 4 0s a0 s ses sosvenn anee vearerene 128
5.4.3. Staff Sample in the Vahdation Study ..« e o .. . .. 129
5.4.3. Engish language Test Validity and Reliability woviens » eese vevsresrsne asn = aasass . 129
5.4.4. Validation of Computer Experience QUestionnaire ... «. . . e eresmnenne s 130
5.4.5. Validation of Computer Self-Efficacy Questfonnama . . 132
5.4.6 Validation of Students Attitude Towards Computenzea‘ Assessmenrs.:ale {A TCAS) ......... 133
5.4.7. Validation of Staff Attitude Towards Computer Assisted Assessment ... e 2134
54 8 Validation of the Students Facus Group Method ... . - e e e e neans 135
5.4.9. Vahdation of the Staff Semi-Structured interview. .... .. . coee v - . 136
5.4.10. Operationa] ISSUBS wue . .« e e e e e vevvsss o o s w137
5.5. Research Design..... ccccvivernrer cevees v emsverms weie au = ee amessssses seessnes seses et ve v mme wares or 138
5.5.1. Students Sample in the Main StUAY .. oo+ so s oo s sveee - i39
55.2 Stoff Sample in the Main Study.. . . oo oo S S L7
5.6 Research Procedures.. ... e e svrreenn se semeves ae smessesensmsmrEsesaa 142
5.6.1. Data Collection . ... .. .. e e amee v m 142
S.6.2. Data ANGIVSIScueessmreceime cas e oo vee e v ven e - . weaeee & 145
5. 7. Ethical CONSIAerations c.cccv s ceeeeoeeeeeeee eereoeeeaacoorerss sasssssvussamnas o= Sm4s 48 St4vsansnnmmmsssnn ... 146
Chapter Six: Exploring the Equivalence of the Students Performance S 148
6

N




6.1. Introduction ) ; : : eemniee 148
6.2, Sample Characteristics, Preliminary Analyses and Descriptive Statistics .....coeevercrnnens 149
6.2.1. Sample Chariacteristic 149
6.2.2. Preliminary Analysis and Data Summary. 150
6.3. Test of Equality of Means ; : 152
6.3.1. Effect of Administration Mode on the Total English Language Test 152
6.3.2. Effect of Administration Mode on the Grammar and Reading 154
6.3.3. Gender Variation on the Total English Language Test Score ' 155
6.3.4. Geénder Variation on the Grammar and Reading Test 156
6.3.5. Colleges Variation of the Total English Test Score 3 157
6.3.6. College Variation of the Grammar and Reading Test. 158
6.3.7. Regional Variation on the Total English Test 159
6.3.8. Regional Variation on the Grammar and Reading 160
6.4. Test of Equality of Means Using Multi-Factor Analysis of Variance " 161

6.5, DISCUSSION...uceeeemserseeessaeesescsesncson 166
Chapter Seven: Students’ Computer Experience and Computer Self-Efficacy ......ovvreviecnneen 170

7.1, Introduction , 170
7.2. Brief Description of Data Collecting and Organisation . 170
7.2.1. Computer Experience Questionngire 170
7.2.2. Computer Self-Efficacy Questionnaire , 171
7.3. Factor Analysis Validation for Computer Experience and Computer Self-Efficacy
Questionnaires _ i71
7.3.1. Factor Analysis for Computer Experience Questionnaire 171
7.3.2. Factor analysis for Computer Self -Efficacy Questionnaire 172
7.4.  Reliability Coefficient of the Instruments {Computer Experience and Computer Self-
Efficacy). v 174
7.5. Analysis and Comparisons between Groups - : 174
7.5.1. Prefiminary Analysis. ; 174
7.5.2, Descriptive Statistics 174
7.6. Comparison of Means (Computer Experience and Computer Seif Efficacy) ......cccoieeuee. 176
7.6.1. Comparison between Paper and Computer Group 176
7.6.2, Comparison between Gender 177
7.6.3. Comparison between Colleges. 178
7.6.4. Comparison between Regions 179
7.7. Comparison of Means Using Multi-Factor Analysis of Variance 181
7.8. The Relationship between Computer Experience and Computer Self - Efficacy........... 185
7.9. The Relationship Between Computer Experience and Computer Self- Efficacy on the
Total Test Performance _ 187
7.10. Discussion..... : 189
Chapter Eight: Students’ Attitude towards Computer Assisted Assessment (CAA} ..c.cvevcveneee. 195
8.1. Introduction .................. 195
8.2. Sample Characteristics w196




o
9

8.3 Factor Analysis and Reliability of the Attitude Towards Computerised Assessment Scale

{ATCAS). ..orrvrerreernerssnssrssserassces semase reettmebeas eabretrat sans ....197
8.4. Preliminary Analysis and Descriptive Statistics for Students” Attitudes Towards
Computer Assessment Scale {(ATCAS) eete ereseseessmeeareseveriesns ae seean soes vereeee 1O8
8 5. Comparison of Means {ANOVA and Multi Factor Analysis of Variance) ... vovene oo . 199
2 6. The Relationship between Students’ Attitude towards Computerised Testing ard Their
Computer Experience and Computer Self -Eficacy .. v e o v v s veeeee e, L 202
8.7. Effect of the Students’ Attitude Towards Computerised Test on the Test performance
.................. cneeneene + 203
8.8. [tem by Item Analysis of Male and Female Reactions towards ATCAS .....ucces coviese o vae 206
8.9, Pre and Post -Test Focus Groups DISCUSSION o coccecee cees e seereeeteersesstes sessee 208
8.9.1. Gender Difference v 209
8.9.2 CAA Familigrity.............. v ur ser vemm ok  ex o smemenerer wenve sen . 211
8.9.2, Grammar and Reading COMPreRension ... e ceee o v e vv oo crcvvsvercreer o o o onnee v+ 213
8.9.4. Language Effect . cmeeecies e N O 1
8.9 5. System Rellability .. cvcvens vc s v o tersrrne v e S . 1.
8.9.6. CAA Strengths arnd WeaknesSES . cuins er v ir s+ 5 avvsmear we sere v sserns wn 216
8.10. DiSCUSSION .... .« socncenrinscanae cmnena. ex ameereens snemes . 218
Chapter Nine: Staff Atiitudes towards Computer Assisted Assessment {CAA). .ooceerenns oo e 222
.. INtrodUCHON e eeeecercceraceas ceorrror sermes o S s e 222
9.2, Staff Characteristics ... . visvces ceeens waseen v aman s e b 4 eeeeraeereereseas snned sss dssesente  ssuseraes 223
9.3. internal Structure and Reliabiity of the Staff Attitude Questionnaire ... ... . ......223
9.4. Descriptive Statistics of Staff Attitudes towards CAA .. .. ... oo cvee s o v e cee vveine 2 0 225
9.5. Test of Equality of Means (ANOVA and Mulii Factor Analysis of Variance)..... .. .......... 226
9.6. Analysis of item By Item Staff Questicnnaire e errereereveranses avess 227
9.7. Semi -Structured Interviews with Staff ereeitsess seee o seketuseies ob ssssseeves 229
9.7.1. CAA Acceplunce. .. - e e emesere s e s rare e e ee e o e o 2 230
9.7 2, CAA Difficulties and Lfmrtatmn e e e .- e e S vremiess o0 235
9 7 3. CAA Advantages and Disadvantages .. cv <o vovuee e —ene ce e e . 240
O B, DISCUSSIOM vv « e urae senves arvese smreer a6 20 o2 2 o sesvemrenses on e e = o crsvessgsans = = aa sosrre oo seccss 1o 2HD
Chapter Ten: Discussion and Conclusion.... .... .. s 1o e Ry 4
References ... . o eveveerreerreecrcmeenees vonee ve on eatemmesies memmee = Sueivebsbssbentbsbmnese ae sever vs coresearserrens 266
Appendix A Research instrumenis ...... ..... .. r revmrerrierasecasnsmssas smreeesesesecns ame <x 282
Appendix B Students Performance on Paper and Computer Mode.. ...... ....... .. ... . eeeaniss 305
Appendix C. Students’ Computer Experience and Computer Self Efficacy. . ... voiee o e a0 322
Appendix D. Student Attitudes Towards Computerised Assessment {ATCAS) .. coeoeerververescanse 337
Appendix E Staff Attitudes towards CAA. ... ...... .. ve eerencecsearans ever v ...349




List of Tables

Table 1. Summary of Qualities of Assessment... : ; - 26

Table 2. Higher Education Institutions Governance in the Sultanate of Oman ...c.ceeveevcecrenns 69
Table 3. Students Sample in the Validation Study According to the Mode, Gender and Regiori of
Residence ; : : 3128

Table 4. Staff Sample in the Validation Study According to the Gender, Nationality/ Language
129

Table 5. Reliability Coefficient for the Entire Test, Grammar and Reading 130
Table 6. The Population of Foundation Year Students Regarding Gender and College for
2008/2009 Academic Year 139

Table 7. The Sample of Males and Females at Different Colleges from Different Regions...... 140
Table 8, The population of Academic Staff in Applied Colleges Regarding Gender and
Nationality for 2008/2009 ACAAEMIC YR ........ccveeviieirerrrrrresnrsesrmsinsnsessssassasssrassrass 141
Table 9. The Sample of Academic Staff Regarding Gender and Nationality ......uivsnisisenns 142

Table 10. Demographic Data of Respondents and the Total English Test Scores Mean and SD

According to Mode, Gender, Coilege and Region. Scores are out of 50 149

Table 11. Grammar and Reading Mean and SD in relation to (Mode, Gender, College and

Region). Grammar Scores are out of 30, Reading scores are out of 20 151
Table 12. Multi Factor Analysis of Variance for the Total English Test SCOT€.....vvuereriivnrsosees 162
Table 13, Multi Factor Analysis of Variance for Grammar Test 163
Table 14. Multi Factor Analysis of Variance for Reading Test 163

Table 15. Estimated Marginal Mezdns and Standard Error for the Total English Test Performance
between Gender/Mode 165

Table 16. Refiability Coefficient for the Computer Experience and Computer Se{f-Eﬁica;cy ..... 174
Table 17. Computer Experience and Computer Self Efficacy Mean and SD, in Relation to (Mode,

Gender, Collage, and Region) 175
Table 18, Multi Factor Analysis of Variance for Computer Experience .. 181
Table 319. Multi Factor Analysis of Variance for Computer Self Efficacy.. . 182

Table 20. Estimated Marginal Means and Std.Error for Computer Experience between
CONEEE ROBION ..ccverrrvreerrerrrrsrsessessinnsssesisnsirmssssssssesssssesesss sesesrsssessassssassesssssarenanssersssssessasssssersosesn 183

Table 21. Estimated Marginal Means and Std.Error for Computer Self-Efficacy Based on
Gender/College 184

Table 22. Multi Factor Analysis for the Effect of Computer Experience and Computer Self -

Efficacy on Total English Test Performance ; 187



Table 23. Mult: Factor Analysis for the Effect of Computer Expenience and Computer Self ~

Efficacy on Grammar - - S — 188
Table 24. Multi Factor Analysis for the Effect of Computer Experience and Computer Self -
Efficacy on REading.. . cccriveine svense smtiis + s st veesns 00 seesseresssesassnmnssrrass somane veres sa ween o oo 188
Table 25. Parameter Estimate between Computer Experience and Computer Self-Efficacy and
Total Test, Grammar and ReAGING .. coviis o 4 o socaies s warrar s o 2 . . ..189
Table 26. Sample Size and Percentages According to Gender, Collage, and Region ......... . .196
Table 27. Studenis’ Scores on-ATCAS Questionnaire (Mean, SD).According to Gender, College,
ANG ROEIDN .o o ot o cccnsisiiisiaiies sstssstaes cocarace scxsinssssssssrasisssss as anres 199
Table 28 Multr Factor Analysis in Attitudes Towards Computerised Assessment scale (ATCAS)

. 201

Table 29. Correlation Coefficient Befween ATCAS and Computer Expenence, and Computer

Self Efficacy - 1s emeerevsssemressmeneieber Sisunisans ox ares we ¢ rermvetnariaarans asenne 202
Table 30. Correlation Coeffictent Between ATCAS and the Total Test, Grammar and Reading203

Table 32. Muiti Factor ANCOVA Between ATCAS on Total English Test Score.......c... . e 204
Table 32: Proportion of Males and Females Selecting Agree and Disagree Response on the
Table 33. Sample Size in Relzation to Gender and Nationality/language... ... cee « e e v 223
Table 34. Attitudes Mean and Standard Deviation in Relation to the Gender and

Nationality/Language ..... .. .. renemeenes searanen S . v e e eveens arens vr seae merevivvens aree nme .225
Table 35. Multi Factor Analysis of Variance to Gender and Nationality/Language Variables .227
Table 36. Proportions of Different Nationality Selecting Agree and Disagree Response on the
Attitudes towards CAA QUESTIONNAITE .. .« cicccrisres suerrens an n vees sv rr cosussans v svrsnn » rersriness 1o 229

10




Figure 1.

Figure 2. Pedagogical Advantages of CAA
Figure 3. Oman Map i esssssssssssssnsssvssussssses

Figure 4.
Figure S,

Figure 6. Scree Plot of Computer Experience Questionnaire in the Validation Study

Figure 7. Scree Plot of Computer Self-Efficacy Questionnaire in the Validation Study

Figure 8.

Figure 9. Scree Plot of the Staff Questionnaire in the Validation Study

Figure 10

Figure 11
Figure 12.
Figure 13,
Figure 14.
Figure 15.
Figure 16.
Figure 17,
Figure 18.

Figure 19

Figure 20.

Figure 21. Regions Box Plots for Grammar Test

List of Figures

Effective Feedback Diagram...

35

52

6l

Factors Affecting Computer Self Efficacy
Method and Instruments Used in This Résearch

Scree Plot of the ATCAS in the Validation Study

------

T

-------

ooooooo

. Summary of Experimental Procedure for Students

Mode Box Plots for the Total English Test Score ..

Mode Box Plots for Grammar Test

Mode Box Piots for Reading Test

Gender Box Plots for the Total English Test

Gender Box Plots for Grammar Test

Gender Box Plots for Reading Test

Colleges Box Plots for the Total English Test

Colleges Box Plots for Grammar Test

. Colleges Box Plots for Reading Test

Regions Box Piots for the Total English Test

Figure 22. Regions Box Plots for Reading Test soessssssesseserstssnns

Figure 23
Figure 24
Figure 25

Figure 26, Mode Computer Experience Box Plots
Figure 27. Mode Computer Self-Efficacy Box Plots
Figure 28. Gender Computer Experience Box Plots

Figure 29, Gender Computer Self-Efficacy Box Plots

Figure 3¢
Figure 31

Figure 32. Region Computer Self -Efficacy Box Plots

Figure 33. Region Computer Experience Box Plots

. Estimated Marginal Means of the Total English Test Score,

. Scree Plot of Computer Experience.

. Scree Plot of Computer Self-Efficacy ...

. College Computer Self-Efficacy Box Plots

. College Computer Experience Box Plots

11

102
116
131
132
134
135
145
153
154
154
155
156
156
157
158
158
159
160
160
164
172
173
176
176
177
177
178

- 178

180
180



Figure 34. Computer Experiance Mean plots for AlShargiya and AlBatinah Regions’ Students

Studying at Different Colleges .. ..cccceer ciiiie cont cieie s . wr e enena e caserias 183
Figure 35. Gender/College Mean plots of Computer Self-Efficacy... . cooue ov v ceee v vriee veee o0 . 185
Figure 36. Scatter Graph of the Relationship between Computer Experience and Computer
Self-Efficacy .... ... . - . am vn e evenerre on en sbrbeess sssmnereees 186
Figure 37. Scree Plots of Atutudes Towards Computerised Assessment Scale (ATCAS) .. ...... 157
Figure 38. Total English Mean plots for Students from AlShargyia and AlBatinahh Regions
Studying at Different Colleges. .... . ... e oot e e e+ rrectsrnnstssna e s . 205
Figure 39. Reading Mean plots for AlShargiya Students Studying at Three Different Colleges

............................................................................. 206
Figure 40. Scree Plot for the Staff Attitudes Questionnaire.... .... 224

12




Acknowledgements

First and foremost, | offer my sincere thanks to my supervisor, Dr Chris
Ricketts. | gratefully acknowlédge his enormous support and astute guidance on
all aspects of this project. He has added considerably to this thesis through his
intelligent comments and insightful suggestions. | am also grateful to him for his
patience, encouragement and commitment fo this thesis, | would also like to
extend my thanks to Professor Andy Hannan to his guidance and useful advice
during the first year of my study and to Dr Sam Regan de Bere for her guidance
in the qualitative aspect of this thesis.

Very special thanks to Mr Mohammad Al-Hajri, from Sur College, for his
technical assistance and support and for his generous and continuous help.
Also | would like to thank the ‘Officials in the Ministry of Higher Education in

Oman,

1 would like to extend my appreciation to Mr Mahrez Bachta for supporting me in

various ways.

Special thanks to my family members, especially my mother, for her

unremitting emotions, encouragement and love.

Last but not least, | would ke to express my gratitude fo my husband, Waleed
Al-Harthy, for his loving, caring, supporting, motivating, patient encouragement,
and his indefatigable help and assistance.

Finally, this thesis is lovingly dedicated to my daughter, Joud.

13



e

Author’s Declaration

| declare that this thesis, submitted in fulfilment of the requirements for the
award of Doctor of Philosophy, in the Department of Computing and
Mathematics, Faculty of Science & Technology, University of Plymouth, is
wholly my own work unless otherwise referenced or acknowledged. The
document has not been submitted for qualifications at any other academic

Institution.

This study was financed from the Ministry Of Higher Education, Sultanate of

Oman.

I have one publication which processed fo the “2010 international Computer
Assisted Assessment (CAA) conference”. The fitle of the paper that | presented
at the conference is “gender differences in CAA performance in Oman: Is it part

of the culture?,

Word count of main body of thesis: 60 000 word (starting from chapter one
excluding references and appendices).

Gy

i
1 T=$2 =T N A S

Date..... 22, /Q?} L200M0

14




Chapter One: Introduction

1.1. Introduction

Despite the numerous steps which have been iaken to improve the educational
system in Oman, and the substantial advances which have been made in this
sector so far, assessment is still carried out in the traditional paper-and-pencil
mode. And as the use of IT has becorhe a common practice worldwide, a new
frend enhancing the use of the computer as an educational tool has started to
gain popularity. This includes using computers not only in designing and

delivering lessons, but also in seiting tests and conducting assessment.

Hence, the importance of this research project which seeks to examine the
various effects of the different modes of assessment administration, and
investigate the potential factors which could affect the transition from the paper-

and-pencil administration mode to the computer-based one.

As computer prices are constantly decreasing, the use of the computer both at
home and in schools has witnessed a noticeable increase. This has reinforced
the tendency to use computers for educational purpoées, particularly in higher
education institutions. In this respect, Larson (1987, p.20) points out that “the
use of computers has infilirated many areas of education [and] although .
sophisticated computer programs have historically been more common in a lot
of countries, we are now beginning {o see several worthwhile applications in the

field as well”.

It is worth noting that many employers, psychologists, educators and
researchers have already converted the conventional or paper-based tests
which they use into computer-based test formats. One example of this could be

the use of computerized tests in military section and assessment in Canada,
15



France, Germany, the Netherlands, the United Kingdom, and the United States

of America (Nel, 1996).

This substantial increase in the use of computerized testing has also been
paralleled by an increasing use of computers in psychological and educational
assessment, primarily in the United States of America (McDonald, 2002). As
cited in Smith (2003, p.2), “this is demonstrated by the computerization of a
number of cognitive tests such as the Raven’s Progressive Matrices (Waterfall,
1979), the Peabody Picture Vocabulary Test (Space, 1975), Graduaie Record
Exam (GRE: Mills, 1999; Schaeffer, Reese, Steffen, Mckintey and Mills, 1993)
and the Test of English as a Foreign Language TOEFL. (Stricker and Wilder,

2001).”

Historically, the first attempt fo assess studenis by computer iook place in 1959
when Rochester Polytechnic Institute in the USA first used a computer program
to test the behaviour of students’ machine language submissions {Winters,
2004) Since that time, CAA has started {o be widely used m the USA, and
according to Benneit (1998) one million students who were engaged in MA and
BA. programs were assessed through CAA under the auspices of a national

testing program in the 1997-1998 academic year.

In addition, in Australia CAA is commonly and noticeably used at the University
of Sydney as well as at the Curtin University of Technology where according to
Sly & Rennie (1999), around 30,000 students sat for computer- aided

summative assessment.

in 1995, the surveys conducted about the use of CAA in the UK revealed that
this new mode of assessment was increasingly used, particularly at the

universities where such subjects as sclence, computing, medicine,
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mathematics, engineering, physiology and moderi languages are taught
(Stephens & Mascia, 1995). Also, according to Stephens & Mascia (1997), 73%.
of the students in the UK higher education institutions had sat for at least one

computer-based test by 1997.

Despite the increasing use of computer-based testing in some countries, only
few educational institutions have actually adopted this new assessment mode
and very few academics have really tried to apply it in some other countries
(Davidson, 2003). Thus, paper-based tests are still today commonly used in the

majority of higher education institutions worldwide (Davidson, 2003).

Before proceeding to highlight the importance of computer-based testing and
weighing up its benefits and shortcomings, we should note that CAA is defined
by Bull & McKenna (2004) as “a common term for the use of the computer to
deliver, mark and analyse assignments or examinations” {(p.7). Larson (1987)

also defines CAA as the process which

“Includes any use of the computer that aids the testing process. The
type of assistance may be in a form of test-item generation, test
delivery, scoring, record keeping, reporting results, providing feedback
to examinees, and the like. While (CAA) programs vary considerably
in the range of assistance they provide to testers, ideally they should:
eliminate as much of the drudgery of testing as possible” {p.20).

The idea of conducting this research project has been triggered by the fact that
CAA has many advantages such as providing academic staff with timely,
comprehensive and diagnostic feedback on students’ achievement so that they
could remedy any shoricomings in the cumiculum or problems faced by the
‘students. Other advantages of CAA consist of saving marking and score
reporting times besides allowing flexible test scheduling; improving the balance

of assessment methods; enabling assessors to measure response time and
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reducing both effort and the probability of human error as well as decreasing
administrative costs. Bull & McKenna (2004) point out that “CAA provides
assessment marks in electronic format and, therefore, the potential exists to
make the administrafion and management of assessment data more efficient by
automatically entering marks into student record systems and management

information systems. The approach can save time and effort and reduce

clericat errors” (p.7, 8).

However, CAA also has some disadvantages that will be carefully analyzed and
dealt with in the coming chapters. These disadvantages include some validity-
related issues in addition to the risks that might be associated with using
technology; and more importantly the money and time needed for designing,
conducting and invigilating computer-based fests; and definitely the need to
ensure the smooth transition to this new assessment mode, for this shift would
make an important change in assessment culture (Bull, 1999a; Davidson, 2003,
Goldberg & Pedulla, 2002; Larson, 1987; Ricketts & Wilks, 2002a; Sheader,

Gouldsborough & Grady, 2006; Spray et al., 1989; Wang, 2004).

In fact, every assessment type has its advantages and disadvantages, so what
makes educationalisis prefer one particular type to the others is the fact that the
chosen type may have more advantages. Hence, the infroduction of a new
assessment type should be justified by its having more advantages than the
others (or the traditional methods) otherwise it would be doomed to failure and

rejection.

Current student assessment in the Omani educational system is based on the
traditional paper-and-pencil testing mode. So, this research project will try to
examine and compare the effect of the different modes of test administration

and the factors which might affect students’ performance in Oman. Although
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there are many studies which -have focused on the comparison between the
computer-based and the conventional paper-based testing modés, the present

study differs in the following important respecis:

1. Computer use in Arab countries was an uncommon practice in thé past,
but has rapidly increased in recent years. This study will iry to expiore
the possibiiity of infroducing computer-assisted testing in a culture with a
short history of computer use.

2. The assessment culiure is still fraditional in Arab counfries. This study
aims to examine the possibility of introducing Computer-Assisted
Assessment in a culture where both academics and students are used fo
traditional assessment modes solely.

3. The Sultanate of Oman is unusual in its having very few large cities and
is also divided into various administrative areas which substantially differ
in terms of computer and internet availability and use, both now and in
the past. However, Omani students often need to attend colleges which
may be situated in other areas. Hence, this study aims to discuss and
assess the way in which differences in culiure and computer experience
might impact on students’ performance in CAA, and their reaction or

atiitudes towards it.

it is hoped that this research opens new theoretical and practical gates for Arab
researchers and enable institutions in Arab countries to make use of
technological developments, and particularly of computers in introducing and
applying new assessment methods. No doubt, the introduction of these
methods to improve measurement or assessment toois will help to serve these

fields and contribute to the development of the measurement process. This, in
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turn, wili make the processes related to diagnosis crientation and decision-

making more accurate and precise.

This study also aims to contribute to the current studies conducted worldwide In
this area besides raising issues that may be of great interest to researchers in

this field.

When intending to apply CAA, score equivalence between computer-based and
the conventional paper-based tests has fo be established through measuring
and examining the qualitative and quantitative analysis of the test construct and
the psychometric properties of the tests’ forms (Siaples & Luzzo, 1999, Sawaki,
2001, p.5). These steps will help to ensure the test is far and the students are
not disadvantaged in any of the modes they would choose Peak (2005) notes
that “the transition from paper-and-pencil to computerized tests cannot be
taken for granted” (p.1). Moreover, the test takers should respond to the item

content rather than the way in which it is presented (Pommerich & Burden,

2000).

In this research project, { will iry fo address fest equivalence from both
quantitative and qualitative perspectives so that we could provide a conceptual
basis for the study of test equivalence (Mead & Drasgow, 1993).The
quantitative dimension 13 concerned with demonstrating numernc score
comparability or the extent to which both assessment modes (computer-based
and paper-based) yield comparable scores. This will alsc be demonstrated
through the examination of psychometnc criteria. The American Psychological
Association (APA) considers that equivalence could be achieved if the means,
dispersions and shapes of the score distnbutions are approximately the same

{American Psychological Association, 1986) The qualitative dimension will focus
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on-exploring students’ and academic staff's perceptions, views, experience and.

thoughts about CAA.

Finally, this thesis is aimed to investigate the possibility of applying CAA in
Omani higher education institutions, focusing on the potential variables that
might impact on such application and the difficulties and potential obstacles

that CAA might face from students’ and academic staff's points of view.

1.2. Overview of Thesis

This study is organized in the following way:

Chapter two will be devoted io talking about assessment from a theoretical point
of view by discussing its definition, properties of good assessment and how it
affects student learning. Other aspects about CAA will be presented and
discussed in this chapter as well. These details will include the benefits (and

also shortcomings) of CAA, and the utility of assessment.

In chapter three, focus wifl be laid on the Omani culiure and its impact on
education. | will also try to review the progress and development which have
been witnessed by education and higher education in Oman, as well as the

history of computer use in the country.

Many of the studies which have compared students’ performance on computer-
based and paper-based tests and addressed the impact of the demographic
factors on students’ performance when taking CAA will be presented and

discussed in chapter four.

Chapter five will focus on the thesis questions as well as its hypotheses. Also, it
wili describe the methodology, the subjects and the samples of this research. In
addition, this chapter will explain how the research is designed along with its
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variables, the instruments that are gong to be used and their validity and

reliability as well as the ways of collecting and analyzing data.

Chapiers six, seven, eight, and nine will form the core of the thesis and will

address the results provide a summary of the findings in hight of the literature.

Finally, a discussion of the findings and a conciusion will be presented in

chapter ten to surnmarise all the study results and findings.
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Chapter Two: Assessment

2.1. Introduction

“Assessment is one of the most powerful drivers of innovation and change in
education, as it defines the goals for both learners and teachers” (Clark, 2003,
p.32).

Assessment is a nomal natural process which has happened ever since
humanity started to exist (Al-Hajri, 2005). It has always taken many shapes and
ways and used different tools and instruments. Humans have always assessed
people’s actions, behaviour and transactions. They have always been involved
in assessment while bringing up and teaching their children or anyone who is in
a leaming position, consciously or unconsciously, volunt'ariiy or involuntarily, in
an attempt to assess and judge whether or not they have attained the required
skills. These knowledges and skills are not only stored and perceived as new
experiences or schemata, but passed on to new generations for development

and progréss, and considered as an educational reperioire (Al-Hajri, 20085).

In the educational field, assessment is not easy to define as it has always been
a controversial notion. Collins Dictionary (2001), for example, defines it as "the
act of assessing, especially in Britain, the evaluation of a student's achievement
on a course”. A similar definition is provided by Longman Dictionary of Applied
Linguistics (1985) in which assessment is defined as "the measurement of the
ability of a person or the quality or success of a teaching course" (Richards,
Platt & Weber, 1985, p.18). Another definition for assessment is provided by
Longman Dictionary of Language Teaching and Applied Linguistics (3™ edition)
according to which assessment is perceived as “a systematic approach to '

collecting information and making inferences about the ability of a student or the
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quality or success of a teaching course on the basis of various sources of

evidence”(Richards & Schmidt, 2002, p.35).

[t is obvious, however, that these definiitons do not cover all the aspects
associated with this notion, nor do they address Ifs complexity, for "assessing
students' progress and performance is a complex process that involves many
different elements [as] it encompasses assessment purposes and principles,
content and methods, criteria and standards” (The Qualily Assurance Agency

for Higher Education, 2007, p.1).

As reflected by these definitions, assessment cannot be defined without
addressing its aims which should not be considered as a mere component of
the process of assessment but rather central to it. Angelo {1995, p 11) points to
those ultimate aims in defining assessment which he considers to be "a means
for focusing our collective attention, examining our assumptions, and creating a
shared culfure dedicated to continuously improving the quality of higher
learning”. Angelo’s definifion highhghts the purposeful nature of assessment
which should also be perceived as a means that serves to enabie us to
examine, revise and improve the {eaching/learning process. Hence,
assessment should be carried out for diagnostic and developmental purposes

as It enables us to generate input o direct future instructional attention

The same view I1s also reflected by O'Farrell's (2004, p.22) definition in which
she defines assessment as "the systernatic and ongoing method of gathering,
analysing and using information from measured ouicomes {0 improve student
learning in terms of knowledge acquired, understanding developed and skills
and competencies gained”. It can be concluded that both definitions view
assessment as a continuous process of datfa collection which takes place over

time and aims o examine, analyse and assess learners’ achievement in order
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to improve their learning, rather than a process which is meant to give a one-
shot judgmental act evaluating students' achievement. Hence, the need fo
“highlight the developmental dimension of assessment. That is, repeated
assessment practice promotes the better retention of course conteni, which
results in improved learning (testing-effect) as asserted by cognitive psychology
studies carried out by Larsén, Butler & Roediger (2008). This view is also
reflected by Brown (2004, p.81) who concludes that "assessment is perhapé the

most important thing we can do.to help our students to learn”.

A more comprehensive definition would be Ermwin's in which assessment is
perceived as "the process of defining, selecting, designing, collecting,
analysing, interpreting and using information to increase students’ learning and

development” (Erwin, 1991, p.15).

This last definition. points to the various components or processes making up
assessment and their substantial role in improving students' learning by
improving teaching practices in the light of the findings generated by the
feedback instructors/assessors get and also by reshaping “iﬁstitutional policies,
processes, and practice in ways that lead to improving [.......] institutional

functioning” (Peterson et al., 1999, p.4).

At a time when computers are widely used to support learning, one could but
reflect on how best we can use them to improve assessment, and enhance

learning.

2.2. Properties of Good Assessment

Assessing students is a complex process that involves the interplay of many
factors that should be taken into consideration while devising an assessment

instrument. There are many definitions of what makes good assessment. For
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example, according fo Brown, Race & Smith (1996), assessment should have

the qualities illustrated in the table 1 below which are cited in Tsinisifas (2002,

p 19).

Assessment must be In order to:

Valid Accurately assess the delivered material

Retiable Proraote consistency between assessors

Fair Offer fair opportunity for success

Eguitable Be indiscrimnating between students

Formative Give many opportunities to learn through feedback
Well timed Provide learning stimuius and be fair

Incremental Increase reliabidty and cansistency over a period of time
Redeemable Allow a series of opportunities

Demanding Chaitenge students and ensure high standards
Efficient Be manageable within the constraints of resources

Table 1. Summary of Qualities of Assessment

Also, as QAA stresses that good assessment cannot be aftained unless high-
quality assessment is encouraged (QAA, 2006). So, a set of recommendations
and suggestions are made to encourage the adoption and implementation of
high- guality assessment methods including such values as validity, reliability,
consistency, transparency, fairness and formative feedback, which conforms

with Brown, Race & Smith’s recommendations presented in table 1 above.

Brown, Bull & Pendlebury (1997) argued that changing assessment procedures
is not an easy process, for it is accompanied by several risks that should be
taken into consideration and cleared before opting for any change. When the
process of changing any assessment procedure is considered or approached
such parties as "opinion, leaders, stakeholders, external forces and equilibria”

have to be taken into account {Brown, Bull & Pendlebury, 1897, p.222, 223).
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One possible approach is to consider the ‘utility’ framework of Van Der Vieuten
(1996). This is determined: by various values or variables like validity, reliability,
educational impact, acceptability and cost. According fo Van Der Vieuten (1996,
p.55) the utility of assessment is defined as " a multiplicative function of these
variables". That is, according to Van Der Vieuten, the utility of an assessment .

procedure is determined by the following formula:

U= VxRxExAx 1/,.

U: Utility.

V: Validity.

R: Reliability.

E: Educational Impact (impact on Learning).

A: Acceptability.

C: Cost.

This means that the utility of any assessment method is judged by the
combination of its validity, reliability, acceptability, educational impact and cost.
These five aspects may be perceived in different ways. "The weights of the
criteria depended on how the importance of each of the different criteria was
perceived by those responsibie for assessment in a certain assessment

situation or assessment context” (Van Der Vieuten & Schuwirth, 2005, p.309).

That is, for an assessment procedure to be useful, it needs to be sufficiently
valid and reliable, accepted by stakeholders as well as students and academics
besides having a positive impact on learning and also a manageable cost. On
the contrary, "if one of the elements is zero, the utility will be zero. A reliable,
valid and feasible test will have a short life if it's accepted by no one" (Van Der

Vleuten, 1996, p.55).
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The traditional perception of validity and reliability could alier when applying
CAA as the lafter allows for the possibility of administering the same
measurement instruments more than once (test-retest), elevating students’
progress levels with every administration. This means that it is unlikely or even
impossible to get the same resulfts when using the same test again. “Basically,
the message 1s that no method is inherently unreliable and any method can be
sufficiently refiable, provided sampling is appropriafe across conditions of

measurement’ (Van Der Vieuten & Schuwirth, 2005, p.312).

The notion of the educational impact or effect of assessment on leaming has
been gaming large acceptance as research has proven that there is a significant
correlation between the three following varables: assessment, ieaching and
learning. The idea of assessment driving the leamning process has been widely
acknowledged, which has enhanced a substantially increasing tendency for
adopting and applying new assessment methods Nevertheless, this does not
mean that it is easy to change traditional assessment methods as there are still
many questions that need o be answered and issues {0 be settled and agreed
upon Such guestions include: how to link Intended Learming Ouicomes (ILOs)
with assessment, how to provide and / or increase the frequency of providing
students with formative assessment and adequate feedback, how to balance
formative and summative assessment, how to determine the frequency of

assessment and its distribution throughout a course and many such questions.

221. Validity

“Validity refers to the degree to which evidence and theory support the

interpretations of test score entailed by proposed uses of test” (American
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Educational Research Association, American' Psychological Association &

National- Council on Measurement in Education, 1999, p.9).

Another definition is provided by Messick (1989, p.13) who argues that validity
is " an integrated judgement of the degree to which empirical evidence and
theoretical rationales support the adequacy and appropriateness of inferences

_ , / _
and actions based on test scores and other modes of assessment”.

The process of establishing validity requires gathering evidence to provide a
scientific foundation for the result interpretations in the light of the purpose of
assessing so the American Educational Research Association, American
Psychological Association & National Council on Measurement in Education
(1999) identified various sources of validity evidence and they emphasised that
validity is a unitary concept. Moreover, the traditional facets of validity such as
content validity; consfruct validity, concurrent validity and predictive validity,
have been replaced by new terms such as evidence based on test content,
evidence based on response process, evidence based on internal structure and

evidence based on relation to other variables.

Evidence based on test content refers fo the “themes, wording, and format of
the items, tasks or questions on a test” (Ibid). The evidence can be
accumulated from expert judgment which aims to determine how much an
assessment instrument (test) adequately and sufficiently measures the skills it
sets out to measure (Carmines & Zeller, 1979). Evidence can also come from
the “empirical analysis of the adequacy with which the test content represents
the content domain” (American Educational Research Association, American’
Psychological Association & National Council on Measurement in Education,

1999, p.11). In the field of second or foreign ianguage teaching, for example, a
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test which is meant to assess communicative competence would have low
evidence based on test content if it tested only some of the knowledge of the
grammar and vocabulary of the target language as communicative competence
also includes knowledge of the rules of speaking (such as how to begin and end
a conversation, types of speech events, address forms) knowledge of using
and responding fo different speech acts (such as reguesting, apologising,
thanking), and knowledge of how io use language appropriately in a given

social context.

Evidence based on response process come from analysing individuals’
responses through asking test takers about their performance towards particular
iftems which will show evidences that will enhance the consfruct deftnitions
Evidence can also be gathered through analysing the relationship among the
test paris and the whole test as well as other variables. All this evidence will
help in interpreting the differences in the test score among the subgroup of test
takers which “can assist in determining the extent to which capabilities irrelevant
or anciilary to the construct may be differentially influencing their performance”
(American Educational Research Association, American' Psychologicai

Association & National Council on Measurement in Education, 1899, p.12).

Other evidence can be accumulated by analysing the internal structure where
the analysis can reveal the relationship between the iest items and the test
components. The evidence gathered can reveal one component or may reveal
several components “that are each expected to be homogeneous, but that are

also distinct from each other” (Ibid, p.12).

There is also evidence based on relations to other variables external to the test
which will provide imporiant sources of validity evidence and support the

interpretation of the result (lbid, 1999). So, validity tells us whether or not the
ag




results reflect what they are supposed to measure and are not affected. by
another factor. Accordingto Biggs (2003), “in the measurement.model, the test
needs to be validated against some external criteria to show that the frait is

being measured"” (p. 164 ).

Finally no method is inherently valid or invalid as validity relates fo the
inferpretation of the test scores, and inferences made from them. Recently it
has been argued that the modern concept of validity consider all aspects of

assessment quality (William, 2008).

2.2.2. Reliability

Reliability relates to the degree of consistency of measurement. A test is said fo
be reliable only if it gives the same results when it is given on different
occasions or when it is marked by different assessors while still targeting the
same or similar cohort of students. O'Farrell (2004, p.24) notes that "reliable
measures are measures that produce consistent responses over time ".
However, different technigues have been developed to estimate the reliability of
an assessment instrument. Reliability is usually estimated in two ways. The first
way is test-retest in which the student should get the same score when the test
is administered on different occasions. This involves two administrations of the
same measurement instrument. The second way is the internal consistency
{Cronbach's alpha and split half). Cronbach's alpha splits the test questions or

items in order to measure the degree to which the items are homogeneous or

consisten,t_ with each other.

Also Biggs (2003, p.163) distinguishes between two types of reliability, intra-and
inter-judge reliability. Intra-judge reliability is judged by whether the same

assessor makes the same judgment about the same performance on two
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different occasions, like the test-retest process While Inter-judge reliability is
judged by whether different assessors make the same judgment about the

same performance on the same occasion.

The notions of reliability and consistency are given substantial emphasis as
indispensible values that should underpin high-quality assessment, for the lafter
should be based on reliable measures which always produce consistent results.
Hence, higher education institutions are urged  to publicise and use “clear
assessment criteria and, where appropriate, marking schemes, are key factors
in assuring that marking is carried out farly and consistently across alf subject”

(QAA, 2006, precept 7, p.16).

2.2.3. Aims of Assessment [Educational impact)

It seems that whenever the word assessment is used, such words as tests,
quizzes, exams spring to mind. But have we ever reflected on the reasons for
conduciing assessment? Brown (2004), states that the main reason for
conducting assessment is to help students to learn. This general view about the
main aim of assessment needs fo be thoroughly analysed so that we can
realise the mmportance of assessment and the role it plays in enhancing

students’ learning.

There are numerous references in the Code of Practice for the assessment of
students in UK (Section 6) to the major aims of assessment in higher education
mstitutions which are mainly: maintaining academic standards and encouraging
effective learning (QAA, 2006). However, we should note that both aims are
closely interrelated and represent two faces of the same coin. Maintaining

academic standards can never be achieved in isolation of encouraging effective
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learning and similarly encouraging. effective learning would lead o maintaining

academic standards.

Harris & Bell (1990); and Brown, Bull & Pendiebury (1997) argue that
assessment is carried out for the following reasons which ultimately serve to

enhance and improve students’ learning:

e Evaluating learners"” performances in order fo improve the quality of
teaching as well as the quality of curriculum design.

» Providing students with feedback on their performances and
achievements.

» Mofivating students, for assessment could be viewed as a powerful
extrinsically motivating tool. But for assessment, students are
unlikely to engage actively in learning altogether.

¢ Categorising students.

o Keeping a record of students’ progress

2.2.4, Assessment for Learning

It is hard to deny the educational impact of assessment and the fact that
assessment'is crucial for learning, for its raison d’éfre is to improve teaching as
well as fearning. This view is frequently stated in the literature; Black & Wiliam
(1998), for example note that "all those activities undertaken by teachers, and
their students in assessing themselves, [......] provide information to be used as
feedback to modify the teaching and learning activities in which they are
engaged "(p.143). Therefore, the success of any teaching and learning practice
greatly depends on the way assessment is perceived and carried out. Rowntree
asserts that “if we wish to discover the truth about an educétional system we
must first look fo its assessment procedures” (Rowniree, 1987, p.1).
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Consequently, any attempt meant to improve student’s learning should include
improving assessment methods and techniques This view is also strongly
advocated by Brown, Bull & Pendlebury (1997, p.8) whe note that " if you want

to change student learning, then change the methods of assessment”.

Assessment can not only be viewed as a stimulus for learning but could rather
be regarded as an act of leaming in itself. Wood writes that “assessment not

only drives iearning, [but] it may also help learning” (2008, p.5).

2.2.5. Feedback

If we assume that one possible educational impact of assessment is to help
students o learn, then feedback must be given a prominent position in the
assessment process, for it is mainly through feedback that instructors /
assessors and students improve their performances. This view is highlighted n
the literature and advocated in most of (if not all) the studies conducted on this
topic. Brown (2004), for example, siresses the fact that generating and acting
upon feedback should be set as a condition for learming. But for feedback,

assessment cannot be claimed to be constructive or contributing to learning.

However, precept 19 (QAA, 2006, p 20) stresses that providing students with
feedback should “not increase the burden of assessment”. This could, in fact,
be viewed as somehow contradictory as it is obvious that “formative feedback
[...] needs to be detailed, comprehensive, meaningful to the individual, fair,
chalienging and supportive, which is a tough task for busy academics™ (Brown,
2004, p.85) Hence, this might trigger the idea of looking for other ways which
could cater for providing students with formative timely feedback without being

considered over-burdensome by busy academics.
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In fact, the importance of feedback stems from its tendency to provide
instructors / assessors with the opportunity to carry out an ongoing process of

reflection on and assessment of their performances before acting accordingly.

Although feedback is formative for teachers, it is not always so for learners
unless it is timely, sufficiently detailed, meaningful, reqular and leaming-oriented

as represented by the diagram below (Figqure 1).

learning-

Fizure 1. Effective Feedback Diagram

It is crucial that feedback is provided frequently enough and at the right time so
that it could be useful to students. Cited in Bull & McKenna (2004, p.5),
Falchikov (1995) and Schmidt et al., (1990) argue that “feedback needs to be
accurate and constructive, and regular, formative feedback has been shown to
have a marked improvement on students’ overall performance on a course”.
Nevertheless, given too soon, feedback might prevent students from reflecting
on and assessing their own work. This view is pointed out by O'Farrell (2004,
p.14) who stresses that feedback "should not be provided too soon as it could
prevent students from reflecting on their work; neither should it be provided too

late when it is no longer salient to the student”.
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Feedback should also be explicit and understandable in order to be constructive
so that leamers could act upon it to improve their learning, for providing
students with feedback would. otherwise, be pointless if they cannot fiqure out
what is actually communicated to them. Feedback shouid be learning- oriented

rather than focusing on marks so that it fosters learning.

However. we should stress that feedback is not meant to benefit one particular
tvpe of students. but should be directed to the whoie student population as it
helps students to identify either their strenaths or weaknesses so that they
could engage in correcting their errors or further developing their work
accordingly. Hence. improving learning by getting students to get involved in the
learning process. Brown stresses that not only low-achieving students but also
aood ones could benefit from supportive feedback. Brown points out that good
students "also need feedback when they have done well to help them
understand what is good about their work and how they can build on it and
develop further” (Brown. 2004, p. 84). Feedback aiso heilps to build self-
confidence and boast motivation by positively reinforcing students' good works,

for “students are motivated by feedback on their works” (Bull & McKenna, 2004,
p.5).

However, we should not deny the fact that providing formative individual
feedback is not an easy task for instructors / assessors as it is a "tough [time
consuming] task for busy academics" (Brown, 2004, p.85), especially with the
current rapidly-arowing number of students enrolled in colleges and universities.
Thus, we need to develop new assessment techniques which can cater for
providing formative individual feedback for students without adding to the heavy

burden which is aiready carried by academics. This may iead us to consider the
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possibility of adopting Computer Assisted Assessment as a potential alternative

to traditional paper-based assessment methods.

2.2.6. TestEnhanced Learning

Larsen, Butler & Roediger (2008), stress that assessment serves not only to
enhance but also to facilitate learning. According to them, the continuous and
repetitive assessment of students could have two types of effects, direct and
indirect. The indirect effect relates to the role of assessment in driving students
to learn, the direct effect relates to the fact that the more tests studentis take
while learning, the better retention of course content they achieve. Larsen,
Butler & Roediger (2008) point out that "research in cognitive psychology has
shown that tests can also direcily affect learning by promoting better retention of
information, a phenomenon known as the testing effect” (p.959). They stress
that repeated testing ‘results in better retention of the course content than does
repeated studying, particularly because the former involves the effortful retrieval
and active processing of information. They conclude that “taking a test leads to
better retention than re-studying the material for an equivalent amount of time”
{p.961). However, they argue that for the testing effect to iake place, and to
ensure long-term retention of course conient, assessment should be well
spaced over time. Accordingly, they assert that “tests should be given often
and spaced out in time to promote better retention of information” (Ibid). K is
. also made clear that assessment could only serve the purpose for which it is set
{enhancing learning) provided that it is accompanied by providing students with
constructive feedback as “the mnemonic benefits of testing are further
enhanced: by feedback, which helps. students to correct errors and confirm
correct answers”l (.Larsen, Butler & Roediger 2008, p.859). Both the role of

assessment in enhancing learning and the role of feedback in facilitating it have
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become axiomatic and are often referred to m the liferature (Brown, Bull &

Pendlebury, 1997; Brown, 2004; Bull & McKenna, 2004; Gibbs & Simpson,

2003).

Larsen, Butler & Roediger (2008) also distingui;;h between two types of
assessment items, mulfiple-choice queshions (MCQs) which require students to
recognise an answer and open-ended questions (OEQs) which require students
to construct an answer. According 0 Larsen, Butler & Roediger (2008, p.961)
the lafter has a better impact on students’ retention of information as “research
has shown that production tests lead fo better retenfion than recognition tests,
presumably because production tests require more effortful retneval of

information from memory than recognition fests”.

However, we should note that it is not always feasible or practical fo assess
students repeatedly and provide them with accurate and constructive feedback,
especially as students’ numbers are rapidly increasing. Besides, academics are
already overicaded with various responsibilities, which prevents them from
sparing the effort and time to continuously assess their students. Bull &
McKenna {2004, p.5) note that “large student groups often mean that academic
staff are unable {0 give formative feedback on student learning to the extent

they may wish”.

Hence, the solution might be in seeking to change the mode of assessment
and making use of IT as “there are potentially great time savings to be made by
the automatic marking of students’ work” (Bull & McKenna, 2004, p7).
Furthermare, it has been made clear that applying automated marking could
enable academics to provide their students with timely, accuraie and individual
feedback as “assessments which are marked automatically can offer immediate

and evaluative statistical analysis allowing academics to quickly assess whether
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their students have understood the material being taught, both- at an individual

and group level” (Bull &McKenna, 2004, p.6).

2.2,7. Assessment Acceptability

Computer Assisted Assessment or CAA (also known as: Computer Aided
Assessmeni, Compufterized Assessment, Web Based Assessment, Computer
Based Testing and Computer Based Assessment) refers to using the computer

to deliver, mark and analyze students' examinations (Bull & McKenna, 2004,

‘Seale, 2002).

Today, the use of the computer for assessment is an inno-vation which is
causing much controversy over the appropriateness, efficiency and applicability
of IT in assessing studenis. Moreover, this innovative assessment mode is
facing many challenges because assessment designers stiil find it difficult to
further develop and implement computerized assessment (Drasgow & Olson-

Buchanan, 1999).

There is sluggishness in CAA development and successful implementation as
argued by Bull (1999a) which is 'mainly due to several cultural and
organisational barriers such as higher education instifution's lack of commitment
to implementing CAA. Bull (1999a) notes that "rarely have departments,

facuities or whole institutions shown a commitment to implementing CAA"
(p- 123).

Although a new technique or method of assessment could be defined as
innovative assessment, Harris & Bell (1990) point out that "it is not the actual
methods or tools of assessing which we believe should be changed in many
cases, rather the underlying philosophy and the aims of their use and

application” (p.97).
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In fact, there is today a flourishing hterature about CAA’s capacity fo improve
assessment, thus improving students’ learning (Bull, 1999a; Bull & McKenna,
2004; Chalmers & McAusland, 2002; Drasgow & Olson-Buchanan, 1999,
Ricketts & Wilks, 2002a, Seale, 2002). Bull (1999a), for example, notes that
"CAA can provide academic staif with the opportunity to review and refine their

assessment sirategies. holistically"{p.124).

However, as it is the case with any innovation, there are many sceptics who
resist changing the way students are assessed. This may be due fo various
emotional or cultural reasons iikke complacency and lack of motivation which
Justifies satisfaction with the existing assessment mode. Anocther reason for
rejecting the adoption and implementation of CAA could be the lack of
knowledge about its benefits, which results in developing negative aftitudes
towards it. We should also note that applying any innovative assessment
method implies changing assessment culture and as a result this process is
always accompanied by much resistance. Therefore, a great deal of effort from
ali parties involved in the process (like stakeholders, academics. researchers) is
needed i CAA is to be applied and embraced, for “changing assessment
procedure is often more difficult than the process of assessment itself' (Brown,

Bull & Pendlebury, 1997, p 222).

One of the greatest advantages of CAA is its potential o make use of various
assessment methods to enable the assessor to mcorporate graphical and
visualisation effects like diagrams, maps, animated wmages, sound, or video
clips in the construction of an objective test. In addition, CAA can be useful for
both assessors and learners alike, as it ensures that refiable and objective
marking is taking place especially with large student populations, as well as

providing instant analysis and assessment of resulfs (Bull & McKenna, 2004).
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However, the two Dbiggest ch‘alle_ngeé facing academics ‘when applying
computerised objective testing are: First, the objective test is presumed unable
to go beyond the assessment of knowledge by addressing the application of this
knowledge in a critically thinking way. Second, sparing the time needed for
constructing effective computerised questions to assess these higher order
thinking skills. In fact, the biggest advantage of CAA (the possibility to
incorporate muitimedia) does create a major difficulty for test designer or
assessors, for it is time-consuming. That is, academics will face several
technical challenges as incorporating graphical and visualisation effects does
require much time and effort which will be added to the inifial effort and fime
spent on constructing effective questions that could be used to assess higher
order thinking skills (Front Load). For these reasons, adopting CAA may not be
always appreciated by academics. Hence, the need to explain the potential of
computerised testing and analyse its benefits (like: generating timely feedback,
reliability and creating items' banks) over traditional testing. modes.

Academics will also need to undertake adequate training to get a thorough
grasp of CAA’s potential before being urged to apply it. This view is stressed by
McKenna & Bull (2000) who point out that “the swifiness of technical and
pedagogical developments in CAA necessifates that both novices and
experienced practitioners acquire and maintain new skills. A sirong programme
of staff development should help ensure competence in the following areas: use
of CAA software, training in construction of appropriate questions, invigilation of
CAA exams, test design, embedding CAA within an existing module, selecting a

mixed range of assessment methods and evaluating CAA” ( p. 28).
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2,2.8. Assessmeni Cost

Ancther obstacle that might hinder the application of CAA s the cost factor 1t is
obvious that applying computerised testing is costly therefore resources and
funding must be provided to ensure the successful application of CAA This
involves the provision of extra funds for teaching, training, providing venues,
providing assessors and assessment designer, getting adequate hardware and
software Hence, it is only by successfully managing the whole assessment
process and securing public acceptance and support that applying CAA is made

feasible and successiul.

Rickeits et al., {2003) aiso provide an illustration of the items related to the cost
of implementing CAA as well as the potential benefits of such a process for the
university, the staff and the students They point out that even though the
implementation of CAA would raise money worries as to the provision of
adequate sofiware and robust hardware besides the money needed for the
support staff, the maintenance of the server, the development of the siaff and
the additional load on IT infrastructure, still universities will gan substantial
benefits in return. This includes the compensation for the lack of staff recourses
(time}, substantial reductions in the cost of paper and printing, a better retention
of students and an increased cross-departmental working In addition, while all
that the staff will have to do is spare “time to learn the system”, they will in
return draw numerous benefits such as * no marking; easy recording of marks;
better information on students[and on] assessment; an addit.ional mode of

assessment and improved staff-student contact” (Ricketts et al.,, 2003, p.333).
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Finally, as Van Der Vieuten {1996, 62) points out that “Extending assessment
technology towards maximal fidelity and its planned educational use wifl be.the

challenge for the future”.

2.3. Constructive Alignment

One of the advantages of CAA is fo enhance learning by enabling academics fo
achieve 'constructive alignment’. As most of higher education institutions use
computers in teaching and leaming, so using computers in assessment will
align the educational process and will enhance learning. Constructive alignment
is a theory of learning which bui!ds on the premise that the learner constructs
his’lher own learning according to the teaching activities adopted by their
academics (Biggs, 1999; Biggs, 2003). This theory also stresses the need to
urge students to assume responsibility for their own learning by declaring the
Infended Learning Outcomes (ILOs) of a course or a module, and aligning them
with the teaching methods and assessment procedures so that students
construct their learning by structuring their learning activities in a way which

leads to meeting assessment requirements -or criteria.

This means that academics should define the goals or the Intended Learning
Outcomes (the specifications of what students should be able {o do following a
course} and then create a supportive learning environment by selecting
appropriate teaching activities which are likely to enable students to attain the

pre-set ILOs, and aligning both with assessment procedures.

The-consistency of the system is meant to enhance learning as noted by Dochy
et al., (2007, p.87) who argue that "this alignment might significantly. increase
the power of assessment as a stimufus and a tool for learning”. Hence, CAA

has to be aligned with both the ILOs of the course or the module and the
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teaching practices carried out by academics, for it is otherwise unfair to teach
students in one system and assess them in another (Brown, Bull & Pendlebury,
1997). Biggs (1999) also highlights the strong correlation between teaching and
assaessment by stressing the need to get the Intended Learning Outcomes of a
course or a module, the feaching practices and the assessment criteria aligned
and consistent if we wish teaching to be construciive, for the consistency of the
system is meant fo enhance learning The same view Is expressed by Dochy et
al., (2007, p 87) who pomnt out that ™ this alignment might significantly increase
the power of assessment as a stimuius and a tool for learning”. Moreover, in the
Applled Colleges in Oman, there has been a considerable change in the
learning and teaching aclivities and a substantial emphasis on the practical
aspects of learning rather than solely focussing on the theorehical ones.
Therefore, the most important thing 1s to get the assessment methods ahgned
with the learning objectives, because if we change the way of learing without
changing the assessment methods, leamning will never be enhanced or
improved (Efion & Johnston, 2002). So, as Omani higher education institutions
implicated e-learning this implies that e-assessment should also be applied to

align the assessment method with the feaching process.

This implies that academics need not only to communicate the ILOs of a course
or a module fo their students but also adopt teaching methods and prachices
which are aligned with the assessment methods to optimise their students'
learning. Constructive alignment, then, advocates transparency in declaring
ILOs and consistency in aligning them with both teaching practices and

assessment methods.




2.4. Advantages and Disadvantaged of Computer Assisted

Assessment

Since the most important aspect of assessment is quality and not quantity, we
might assume that CAA does not necessarily mean more assessment
administration. We might also assume that central to applying CAA is the
tendency to reduce the work overload faced by academics while still preserving

the primary aim of assessment which consists of enhancing learning.

it is oﬁvibus that CAA dan cater for this by staging assessment more regularly
throughout the academic year, which in turn, prompts more regular study
behaviour. It has also been argued that CAA can improve students' learning in
various other ways thanks to the considerable advantages it has over traditional
assessment practices (Bull & McKenna, 2004). These advantages are mostly
noticeable today when academics have o cope with a rapidly-increasing
number of students in higher education. Bull (1999b, p.3) notes that "well-
designed CAA can be used to enhance the student learning experience, expand
assessment processes and provide efficiency gains for academics and support

staff to keep pace with rising student numbers”.
The advantages of applying CAA include (Bull & McKenna, 2004):

a. Motivating students to learn and encouraging them to practise skills.
b. Increasing the frequency of assessment, objectivity and consistency.
c. increasing feedback for teachers and students.

d. Varying assessment methods.

e. Decreasing marking loads and aiding administrative efficiency.

We should note that although these advantages are presented as discrete

points, they are, nonetheless, overiapping, inter-related and serving the same
45




aim which is enhancing studenis’ learning. The various advantages presented
by CAA can be perceived as revolving around three major inherenily related
objectives: saving time and effort, boosting motivation and enhancing learner
autonomy. The three objectives will be analyzed respectively in a way that

reveals their interrelatedness and their capacity to foster and enhance learning.

The benefits of immediate scoring and generating feedback make computerized
assessment easy fo adminisier and easy to assess without adding io the work
overicad which is already faced by busy academics. This both encourages
academics and enables them {o increase the frequency of carrying out
formative assessment since both data collection and analysis are carried out by
the computer. Therefore, lecturers will only have to utilize the available results

in a way which should lead to improving students' learming.

Besides, timely feedback can also be exploited by students who may find it
developmental and formative since it 1s generated while there is still ample time

to reflect and act upon their performances in order to improve them.

Ancther point is that assessment is the major driving force behind learning, for
students might not be motivated enough to engage actively in learning unless
they realise that what they have fo learn wili be subject to assessment (Brown,
2004, Gibbs & Simpson, 2003). Brown (2004, p.81) points out that “students
¢an and do ighore our teaching; however, if they want a qualification, they have
to participate in the assessment processes we design and mplement’. Also
Chalmers & McAusland (2002, p.2) note that "if topics do not have some sort of
assessment procedure, students may not apply themselves fo the topics with a

preferred vigour".
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Also CAA can provide a substantial incentive for students to learn, especially
as objective testing - being the most commonly used form of CAA (CAA Centre,
2002; Crisp & Ward, 2008} - offers huge capacity to cover a large poriion of a
course or a module. Thus, as pointed out by Brown, Bull & Pendlebun‘( (1997,
p.7), the assessmeﬁt style can have a big impact on students’ learning; hence,

the extrinsically motivating role of CAA.

Another advantage. of CAA consisis in its tendency to foster leafner autonomy
by enhancing seif-assessment practices which tend to "enable students fo
gauge their own. understanding of the material and learn from their mistakes via

the available feedback™ (Stephens & Curtis, 2001, p.7).

This means that students' role will change as their commitment to and
engagement in [eamning increases. This | will, in turn, result in producing
dedicated and active learners who assume responsibility for their own learing,
for self-assessment implies "the involvement of students in identifying standards
and/or criteria to apply to their work and making judgments about the extent to

which they have met these criteria and standards" (Boud, 1995, p.12).

Once again, we come to realise the tremendous role of CAA and its substantial
capacity to produce students who are not only motivated but also committed,
independent and deep learners. Although much focus has been laid, so far, on
the significance of CAA in enhancing regular and sustainable learning
behaviour, for it greatly lends itself to formative assessment practices , it is
nonetheless important to note that CAA can also be deployed for diagnostic or

summative purposes (Bull et.a!., 2002).

CAA presents many bensiits to the academic staff by enabling them fo receive

feedback during or immediately after any formative assessment process. This
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feedback serves to help evaluate the effectiveness of the course content and
design. It also enables them fo monitor students’ progress more easily through
the frequent use of assessment, enabling assessors to cover a wider range of
topic areas and enabling tutors to devise and assign tailored remedial activities
to students in the light of the feedback they have got, which optimises students’

development and fosters their learning.

Chalmers & McAusland (2002) and Seale (2002) also present several
administrative and organizational benefits which include: saving iime spent on
supervision, invigilation and marking of assessment, reducing the rate of
subjectivity and human error, for "computensed marking is not prone fo human
error’ (Seale, 2002, p. 3), saving resources parficularly when assessing
expanded student numbers; saving time by automatically generating statistical
evaluation; assuring the successful integration into, and coordination with
studenis’ records and the university information and management systems, and
substantially reducing printing costs, especially when tests are updated or

aitered

Many other researchers advocate the numerous pedagogical and organisational
benefits of CAA by pointing o the advaniages it has over fraditional assessment
modes particularly in boosting students’ motivation. For example, many
researchers argue that when attempting to implement CAA in any educational
institute, is necessary to evaluafe the benefils that institule will gain in
comparison o other methods of assessment and to clarify the CAA possibility to
enhance the educational process in relation to feedback and motivation (Bull,
2002). The same view about CAA's fendency to boost students' mativation is
noted by Rickeits & Wilks (2001, p.418) who state " A change in assessment

could increase motivation”.
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Most studies also sitress the importance of timely formative feedback. Bull
(199%a) ‘stresses that central to CAA is its potential to provide focused and
timely feedback which she considers very .developmental for both parties,
academics and students in addition to its being a substantially motivating factor
which drives learning. She writes “perhaps the most valuable benefit of CAA is
the ability to provide focused and timely feedback to students and staff.
Feedback can be used o direct future fearning, motivate students to investigate
other resources and identify students who need additional support" (Bull,

1999a, p.123).

The same view is also stressed by Brown, Race & Bult (1999) who advocate
CAA's capacity to provide students with detailed formative feedback on their
learning in a more efficient way ihan is usually possible with traditional
assessment modes. Similarly, Ricketts & Wilks (2001) argue that if feedback is
not detailed enough, it would have little formative value. Bull (1999a, p.125) also
stresses the speed of feedback as a determinant of improvement. She writes "
the quality and speed of feedback which students’ recéive can be enhanced by
CAA and the extent to which academics are aware of their studenis’ progress
and deficiencies may be increased". Other studies highlight the substantial
potential of CAA to enhance learning by stressing its role in facilitating and

increasing the frequency of formative assessment administration.

However, while Lawson (1999) shares the same view and speaks about CAA’s
role in providing an " opportunity for repeated practice”, Ricketts & Wilks
(2002a) add that CAA's benefits are mearnt to cuiminate in improving summative
assessment. Ricketts & Wilks (2002b, p.475) argue that if CAA is used for
formative assessment, students' performance in summative assessment

improves. They state "One of the benefits claimed for computer-based
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assessment is that it can improve student performance in summative
assessments”. We should note, however, that using CAA for formative
assessment purpose implies infegrating it in the teaching/learning process. So it
may help Omani students o get a benefits of CAA in develop their study skills
Chamman & Elmes (1998) and Sly & Rennie (1999) even provided evidence that
students perform betier if computer-based assessment is infegrated in the
learning process. Although feedback is ceniral {o learning, what really matters
is the qualilty of feedback. Hence, we might assume that the feedback provided
by computer-based assessment, however important it is, is still subject fo some
limitation. That is, CAA has a tremendous capacity to provide students with non-
judgemental or reliable timely feedback but nonetheless may fail to give them
adequately discrimmatory or differentiated type of feedback. Nevertheless, it is
argued that with more effort, it would be possible to generate intelligent
feedback, but this would be time consuming and expensive However, we
should never underestimate the benefits of CAA altogether, for it has a
substantial capacity to mprove students’ learning, especially if if is used for
formative assessment purposes {(Chamman & Elmes, 1998; Mackenzie et al.,

2004; Sly & Rennie, 1899).

Academic staff can also benefit fremendously from getiing instant feedback
about their students' responses, which enables them fo reconsider the
curriculum and the teaching methods, review and refine their assessment
strategies and spot students who need addifional support (Buil, 1999a; Bull &
McKenna, 2004). it might also be assumed that compuferised assessment
saves academics' fime spent on marking scripts and, thus, enables them to
spend time on improving learning and teaching methods. That 18, instead of

spending that time on marking after the administration of a test, academics
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devote this valuable fime to both devising efficient assessment before the
administration of a test and preparing remedial plans based on the feedback
they get after the assessment has taken. place. Brown, Rust & Gibbs (1994)
cited in Brown (2004, p.83 ) say " we cannot simply expect our students or
ourselves to just keep working harder and harder; where possible we must
make best use of the available technologies to make assessment more

efficianf”

In spite of the great interest in technology by the new Omani generation, and
students' strong desire to embrace the computer world, no study has so far
investigated the potential effects of applying computerised assessment on
Omani higher education institutions or investigated students' potential attitudes
towards this novel assessment mode. So, the transition to CAA in Oman would
be relatively unpredictable unless it is carefully planned. However, as the use of
computers in teaching and learning have been emerging in many of Omani
institutions, so it would be easier and safer to promote implementing
computerised assessment as it assumed that students become familiar with the
use of the computer and, thus, they could develop positive aftitudes towards

computer-based assessment as recommended by Barnett (1995) .

CAA is not only considered as a practical solution to deal with expanding
students’ numbers in higher education insiitutions but also an innovative
assessment method which could offer numerous pedagogical benefits which
tend to optimise students’ leaming by improving teaching and assessment
methods. So | like to use the diagram below (Figure 2) which summarizes and
illustrates the various pedagogical benefits of CAA and how it serves to

enhance students’ learning.
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52




As for the pedagogical disadvantages of CAA, they mostly relate to two main
issues: quality assurance, and the initial set up time and learning curve.
Although these two issues are seemingly distinct, they are nonétheléss closely
interrelated. With regard to quality assurance, the objective test can neither
assess higher order thinking skills nor students' communication skilis. This, in
turn, requires that academics in Oman and support staff be well trained in term
of IT and assessment$ design so that they could meet the quality assﬁr‘ance
requirements of devising appropriate and efficient adequate objective tests.
Another point is that invigilators should also be trained in IT and assessment
design, for students may raise different issues in computerised assessment

from the ones raised in the paper-based assessment modes.

The challenging CAA disadvantages that might face Omani institutions relate to
the need to ensure there is a high level of inter- and intra-departmental
cooperation and coordination between academics, support staff, administrators,
technologists, etc. Otherwise it would be extremely difficult to ensure the
successful implementation and the smooth functioning of CAA, particularly
under éxam conditions {Chalmers & McAusland, 2002). The need is t(.J ensure
the availability of tab space and robust computers, so that large numbers of
students, possibly belonging to different departments, may be assessed

simultaneously (Chalmers & McAusland, 2002; Seale, 1999).

As for the ‘disadvantage’ which is related to the initial setup of CAA, it is argued
that since assessment is integral to teaching and is considered as a part of
students’ commitment to learning (Brown, 2004; Brown, Race & Bull, 1999,
Gibbs & Simpson, 2003), changing assessment methods should be

pedagogically rather than resources driven. That is," the extent to which [CAA]
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will enhance siudent learming should be the paramount criterion, rather than
how much time and other resources it will save” (Chalmers & McAusiand, 2002,
p.3). Accordingly, even if CAA might be coslly to set up, its substantial capacity
to offer numerous pedagogical benefits (such as: accounting for data collection
and analysis; providing iimely and formative individual feedback; evaluating the
effectiveness of teaching methods and practices; encouraging student seff-and
peer assessment; boosting students’ motivation; varying and improving the

authenticity of assessment and creating items banks) should not be overlocked.

As for the fime saving variable, it should be stressed that although the inifial
setup of CAA might be time-consuming, substantial time saving could be
achieved in ihe long run. Bull & McKenna (2004, p.7) note that “"there are
potentially great fime saving to be made through the automatic marking of
students’ work™. Moreover, saving academics’ time would help to meet a
fundamental pedagogical requirement as this fime could be invested in
improving studenis’ learning by increasing the frequency of formative
assessment administration. Saving academics' time would also be invesied in
monitoring students' progress, for "assessments which are marked
automatically can offer immediate and evaluative statistical analysis allowing
academics o quickly assess whether their students have understood the
material being taught, both at an individual and group level" (Bull & McKenna,
2004, p.6). Another point is that saving academics' time would help to improve
assessment practices (as illustrated by the diagram figure number 2 on page

52)

So, the demand for saving academics' time should not be undersiood as an
attempt to rid academics of part of their duties but should, instead, be perceived

as an attempt 10 spare the time which they should be investing in improving
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students’ learning. Hence, what is actually sought is time redistribution and not
time saving as such. This view is pointed out by Bull & McKénna (2004) who
arghed that "using CAA can demand a cultural shift in terms of time invested in
assessing students’ learning. Academics need to invest time prior to the event,

rather than afier it" (p.7).

Thanks to the prevalence of computer literacy and ‘e-culture' foday even in
Oman, acquiring the adequate and sufficient IT skills required by CAA will not
makr:} a real challenge for academics, invigilators or students. We might even
stress that acquiring adequate IT skills should be further encouraged so that
students gain the essentiall competencies which they would need after
graduating from university. This view is asserted by Buli & McKenna (2004) who
point out that "in nearly all areas, CAA may improve the authenticity of
assessment, since work with computers will almost certainly play a part in what

students do during and after leaving university "(p.141).

Since the computer has become widely used in teaching (CAL) in Omani
institutions, why should it not then be used for assessment purposes, especially
if that is going to ensture the consistency of the system? Bull & McKenna (2004)
assert this view by pointing out that "if computers‘ have a role in teaching and
learning, it seems appropriate that they should also be part of assessment

practices” (p.11).

In reatl life, the society, and particularly those invoived in or affected by any kind
of change, are influenced by a vast range of values and beliefs, which may lead
them to develop sceptical views or even a tendency for rejecting any innovation
(LTSN, 2002} .This means that changing assessment methods (in Oman) may
be faced by scepticism or rejection, for "in assessment, one has to deal with

opinions, sentiments and traditions of teachers, students and institutions.” (Van
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Der Vieuten, 1996, p 54). In order to get people to embrace CAA, academics,
studenis and stakeholders should be provided with sufficient information about
this new assessment method as weil as its benefits. Van Der Vieufen notes
that " the exient to which an assessment procedure is accepted by the people
involved in the assessment is a crucial element for consideration™ (1996, p.54).
In the Omani context, students have diagnostic, continuous formative and
summative assessment during the whole year. Also students in the foundation
year {first year) have to sit for diagnostic English assessment prior to their
enrolment in the upiversities so that they are categorised according to their
proficiency level. Students also sit for formative assessment tests which are
meant o help fo mprove their English level during the foundation year before
taking summative assessment according to which their English language
proficiency and mastery of English is assessed to determine whether or not they
can proceed on to university Hence, it would be useful to consider the
pedagogical and adminisfrattve/organisational advantages and disadvantages

of CAA and what it can offer to the Omam higher education institufions.

Society's role should not be ignored, either, as it plays a significant role in the
acceptability (or perhaps rejection) of CAA. Dachy ef al, (2007} argue that that
indications show that students do not develop positive attitudes towards a new
assessment procedure or opt for it unless they are given sufficient information
about it and its benefits beforehand. So, decision-takers will have to advertise
and publicise CAA and give value to its benefits if they want to ensure that it 1s

accepted and embraced.

Finally as asserted by Sternberg (2007), assessment can only be understood

within the cultural context in which it is carried out. Therefore, the next chapter
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will address the assessment in Oman within Omani culture to get a clear picture

of assessment in the Omani context.

57



Chapter Three: Culture, Education and Assessment in Oman

3.1. Intreduction
The Sultanate of Oman s an increasingly and rapidly developing country, and
both the Omani culture and the social structure have been affected by the
economic and social renaissance that started in 1870. To cope with these

changes, the educational system had to be changed and improved

it is evident that student assessment in higher education cannot be thoroughly
understood outside the social and cultural contexts in which it is camried out
This view is asserted by Thorpe, Edwards & Hanson (1993, p.2 Cited in Al-
Alawi, 2004, p.13) who argue that “teaching and leamning activities, including
assessment practices are expressions of culture whatever form they take”.
And, Oman 1s no exception, for the Omani educational system is influenced by

the tacit Omani culture

The purpose of this chapter is to describe Omani culture and the educational
system adopted and applied in Oman n order fo get a clear understanding of
the factors which influence education, and particularly assessment in higher

education

3.2. Omani Caltue

Brosnan, Scheeres & Slade (1999) “highlight six different approaches in
relation to culture. These approaches are: ethno specific, EEOC/anti-
discrimination [Equal Employment Opportunity Commission}, socio-historical,
linguistic, psychological/interpersonal and productive diversity”. it is of great
importance to take the effects of the cultural and socio-historical factors into
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consideration in the context of this research project to get a good understanding

of the local situation and how-it differs from western norms.

As in other nations, Shaw (1996) argues that the Arab cuiture involves many
variables such as geﬁder, religion, regional differences, attitudes, politics, and
that these variables are closely related to the history of the region. Moreover,
the Arab culture has its own perceptions of the nature of knowledge, ieaming
and teaching approaches which are different from western views and

perceptions (Shaw, 1986).

it is should also be noted that, as argued by Al-Alawi (2004), the word ‘culture’
has different definitions; however, we could assume that the one provided by
National L.anguages and Literacy Institute of Australia (NLLIA, 1995) could be
the most suitable definition in the context of our research. According to NLLIA
{1995, p.14) “there are no fixed boundaries to culture and cultures are always _
changing. Any individual lives in and between many different cultures: the
culture of the work place; the culture of educational institutions; culiure as ethnic
background; culture as aspiration, interest or inclination. In this sense, ali our
cultures have multiple layers, each layer is in a complex and dynamic relation to

the others” (cited in Al-Alawi, 2004, p.14).

Geographically, the sultanate of Oman covers 309,500 square kilometres,
which makes it the third largest country in the Arabian Peninsula (Oman Yearly
Book, 2009/10, p.12}, whereas UK is approximately 245,000 square kilometres
(www.enotes.comitopic/United Kinadom}. The estimated resident population of the
UK was 61,792,000 in mid-2009 (www.statistics.gov.uk), while the total
population of the Sultanate of Oman according to the 2003 census was

2,331,391 (www.omancensus.nef).
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Being ‘huge’, Oman is not a densely populated country (about 8 persons per
square kilometre) the Sultanate alsoc has a coastline which siretches for more

than 3,165 kilornetres (Ministry of Tourism, www.mot.gov.om). It shares borders

with the Republic of Yemen to the southwest, the Kingdom of Saudi Arabia to
the west and the United Arab Emirates to the north (Oman Yearly Book,
2009710, p.12) Oman also has special demagraphic features as only 14% of

the Omani population live in cities and towns (Al-Alawi, 2004).

The Sultanate of Oman is administratively divided into nine Regions and
Governorates (Figure 3): Muscat, Dhofar, Musandam, Al Buraimi, Al Batinah,
Al Shargiyah, Al Dhahira, and Al Dakhilizh. Each Govemnorate / Region is

formed of “Wilayats” (fotalling 61) (Ministry of Tourism, www.mot.qov.om ).
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Geographically, too, the Sultanate of Oman is situated in the Gulf region, which
means that its people share many beliefs, habits, traditions and values with the
people in neighbouring countries. Nonetheless, Oman has its distinctive cultural
specificities reflected by its folklore and national dress, which distinguish it from
other Gulf Countries (Al-Alawi, 2004). Even within the same country (the
Sultanate of Oman) Omanis have various regional specificities which are

reflected by different types of folklore as well as habits and traditions.

In addition, like other Arab countries, Oman is a Muslim country. Hence, Islamic
culture is dominant and affects the different facets of intellectual and social lives
there. Speaking about how Islamic culture is the dominant culture in Oman, Al-
Rawas (2001) states that “it has been suggested that the Islamic religion
dominates social behaviour and functions as the source of humanitarian
motives” (p.198). In Islamic culture, there are specific roles which are set for
males and others which are set for females. While males are encouraged to go
out to look for work and are considered to be the family bread winners, females
are usually discouraged from going outside and are given a different social role.
Males on the other hand are usually expected to inherit their father's craft or

profession.

As for females (woman and girls), their role is usually limited to taking care of
the home, and mothers are expected to teach their daughters house
management and raising children, and are as a result expected to remain at

home and preferably not go outside the house.

However, nowadays males and females are equal in terms of rights and duties.
Also, they have the freedom to choose the way and the style they wish to live

without breaking the social and Islamic way of living.
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3.3. Educationin Oman

3.3.1." Development in Education Sector

Since the accession of Sultan Qaboos bin Said to power in Oman in July 1970,
a number of considerable changes have taken place in the educational system
in Oman. Perhaps the most remarkable improvement has been in the number of
schools which has substantially developed. Before 1970, there were only 3
modern boys’ schools in the entire country with a total number of 809 studenis
and 30-teachers. At fhat time tt;e Omani educational system consisted mainly of
the ‘Quran schools’ which were wide spread throughout the country and run by
the * Imams’ (men who.lead the five prayers in a mosque) or ‘sheikhs’ ( men
who have good knowledge of the teaching of Islam ) these ‘schools’ were called

‘kuttab’ or ‘madrasa’ (Al-Alawi, 2004).

in the past, attending government schools was restricted only to males while
girls were denied the right to attend schools. For girls however, up to a certain
age, they were allowed to attend ‘Quran schools so that they could learn the
teachings of Islam, and above all to learn about how to read the holy Quran in a
proper way. Then, girls had to remain at home and learn more about house

management.

It is difficult to imagine that in 1970, a country with a population of approximately
one million inhabitants had only three schools and nine hundred and nine
students, which means that it was aimost universally ilfiterate. However, Oman
has incredibly changed and Omani people have surpassed the hard period
preceding 1970 and moved fo an enlightenment period under the guidance and

leadership of his Majesty, Suitan Qaboos bin Said.
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Thanks fo the fast development of the educational sector after 1970, the
number of government schools has risen tremendously, reaching 1050 schools
in the 2008-2009 school year. This substantial increase in the number of
schools has been paralleled by a similar increase in the number of students
(which reached 541,436), and the number of teachers which has grown to
43,672 in the same school year. Besides government schools, there were 339
private schools in the 2007/2008 academic year, aitended by 55,000 students
and 4000 teachers according to the statistics provided by the Minstry of
Education (MOE) in 2008/2009 and cited in Oman yearly bock 2009/2010

(www omanet.om). The Ministry of Education also supervises a total of 114

Holy Quran schools, as well as 33 internafional schools for the children of
expatriates according to the Oman yearly book (2009/2010). These schools,
both government and private, provide education for both male and female
students at the primary, preparatory and secondary levels. In all Omani
government schools, Arabic is the medium of instruction while English is taught
as second language. However, in higher education institutions, English is
considered as the first language, and also the medium of insiruction in most

Omani colleges and universities

In fact, since, the ouiset of the renaissance schools have quickly started to
spread all over the country, so the Omani community started fo assimilate the
benefits of the radical changes in a fast way, and gradually accommodate
themselves to the changes of the new era. For the first time ever, Omani giris
were allowed to attend government schools and were gradually admitied into
higher education institufions. However, their admission info college and
universities was initially restricted to certain streams. The tendency was
principally to get girls to join educational rather than scientific streams.

64




Nevertheless, starting from the early nineteen-nineties; female students have
started to -enrol for scientific sireams along with male students although the
female enrclment rate in science is still lower than the male’s as the majority of
females prefer to join the educational sector after graduation. Girls are now
treated equally with boys in terms of education. Female students can even
study abroad today on an equal footing with male students, so ‘it has been
possible for them fo join international universities and have the complete

freedom to choose their desired colleges and subject areas..

As a result, girls can now apply for and take various jobs according fo their
gualifications. As evidence of this, | have myself obtained my first and second

degrees from universities situated outside Oman.

So, ever since his Majesty Sultan Qaboos bin Said started ruling the Suitanate
of Oman, the educational sector has started to imprové in a remarkably fast
way, no wonder as this particular sector received his Majesty's complete
attention and was perceived as a top priority sector in order to build a

deveioped modern country.

it is important to note that since 1970 education in Oman has passed through
two different phases. The first phase lasted from 1970 to 2000 and the second
phase from 2000 iill today. Thus, there are currently two different educational
systems which are applied in Oman. In the old system, there are three
educational stages; primary, preparatory and secondary schooling. Primary
school education usually starts when the child is six years old. Having passed
the sixth primary grade examination (usually between the ages of twelve and
fourteen), the pupit moves on to the preparatory school. After spending three
years at the preparatory schoo! and passing the general preparatory cettificate

examination, the pupil is then admitted to the first grade of secondary education
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(between the ages of fifteen and seventeen) which lasts for three more years.
This system is called General Education whereby the curricula and course
hooks are focused mainly on the Omani context, thal is Omani history,
geography, society and culture. in the general education system, grade eleven
students (those age between16 and 17) have to choose either a science or an
arts stream. On the completion their secondary education, successful students

can move on fo the advanced iraining of specialized colleges or enter Sultan

Qaboos University (SQU).

At the beginning of the 1998-98 academic year, the Ministry of Education
{(MOE) start 2 new educational system which is called Basic Education which
consists of two cycles followed by a two-year secondary school period. The first
cycle comprises grades one to four where children start going to school at the
age of six. As for cycle two, it lasts for six years (grades five io ten) then,
students reach the secondary school where they spend two years (grades
eleven and twelve). This means that the basic educafion phase covers ten
years and the secondary educafion phase covers a penod of two years. As
planned, this new educational system (Basic Education) is gradually replacing
the old one. Under the new system, there is a greater emphasis on other
subjects such as science, maths and computing. English is also of much greater
Importance and is introduced from the first year of basic education that s, from

grade one, unlike in the old system in which it starts from the fourth grade.

According to the Ministry of Education, the new system has been introduced
gradually starting with seventeen schools from different regions of the sultanate.
After one year; that 1s during the 1998-2000 academic vear, the basic education
system was further introduced to fwenty-five more schools, it was also’

ntroduced in some private schools. In the 2000-2001 school year, the number
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of schools implementing basic education rose to 101, and according to the
educational statistics ‘year book, there were 507 schools implementing this
system in 2005-06 while 539 other schools were still under the old system
(Ministry of Education, 2008). To meet the requirements of the new educationai
system, new learning resources cenfre have _been set up in all government
schools. These resource centres consist of equipment (including computers) as
well as audio-visual learning and teaching aids. According to the Ministry of
Education, the number of the schools implemeniing basic education will
gr'adually rise ih theJ following years till the new system is implemented in all

schoois (Ministry of Education, 2006).

Changing the educational system in Oman has been accompanied by changing
the curricula, so the new syliabuses and texi-books are now open to the outside

world and not solely focused on the domestic context as they used to be.

The assessment system has also substantially improved, for new perceptions
and approaches to assessment have been adopted and implemented. As for
the nature of assessment which is used in the General Education system, it is
rather summative, for focus is mostly on the tests that are conducted at the end
of each semester. Now, under Basic Education, focus is laid on continuous
assessment which is carried out throughout the academic year for formative
rather than solely summative purposes. Under the new z;ssessment system,
students’ performances are recorded on pre-set assessment sheets and
monitored throughout the whole school year so that remediation measures are

taken while there is sfill time for the students’ improvement.

Unlike the UK where coeducation is common, there is still a separation between
boys and girls in schools. That is, there are schools which are attended by girls

and ones which are attended by boys, particularly in the General Education
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system. However, the situation s slightly different n the Basic Education
system where the separation of boys and girls starts after grade four. In other
words, coeducation is applied in cycle one while the separation of both genders
starts in cycle two. In cycle one, both boys and girls are taught by only female
teachers however, starting from cycle two, boys and giris are taught by male

and female teachers respectively

3.3.2. Development in Higher Education Sector

In 1986, the first universily (Sultan Qaboos University) was set up and opened
to the public in the Sultanate. Today, this university (SQU) offers advanced
courses in vanous disciplines and also provides the needed research faciliies
for researchers and scholars as well as post-graduate students who are
carrying out studies both at Master's or Doctoral levels. Some private
universities offer post- graduate degree programs at the Master's level only.
The number of Omani higher educafion institubions on 2007/2008 was 57
(Oman Yearly Book, 2008/10). The total humber of students’ studying inside
and outside the couniry reached 78,930 according to Oman yearly book

2008/2010.

Higher education institutions in Oman, including SQU, are funded by the Omani
government The academic sfaff members who teach in these universities and
colleges consist of Omani and non-Omani (expatriale) academics;

nevertheless, until now the majority of those academics are still non — Omani.

However, the situation in higher education is different as coeducation is
generally prevalent (imixed classes) and students are taught by either male or
female academics, except for some disciplines or some private colleges where

male and female students are taught separately. As for the Omani higher
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education institutions, they consist of: Sultan Qaboos University, The -Colleges

of Applied Science, private universities and colleges, Health Institutions,

Technical and Industrial colleges, Institute of Sharia Science, -and the Institute

of Banking and Financial studies (www.mohe.gov.om ). The system ‘of higher

education is governed by a number of different ministries and government

bodies in Oman (Al-Lamki, 2002; Al-Lamki, 2008). The iable number 2 below

shows the number of government institutions and private ones according to the

Ministry of Higher Education, Ministry of Health and Ministry of Manpower

websites.

Ministries and Government Bodies Institution h-lumber
Council of Higher Education All institutions of higher education

University Council Sultan Qaboos University (SQU) 1
Ministry of Higher Education (MOHE) | Applied Science Colleges 6
Supervised by MOHE Private _Coll'egés 19
Supervised by MOHE Private Universities 6
Ministry of Manpower Technical Industrial Colleges 6
Ministry of Healih Health Institutes 15
Centraf Bank of Oman _Institute of Banking and Financial 1
Ministry of Awqaf and religious Affairs -lnstitute of Sharia Science 1
Ministry of Tourism Omani Academy of Tourism and Hospitality 1
Royal Office Royal Guards College 1

Table 2. Higher Education institutions Governance in the Sultanate of Oman
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The Ministry of Higher Education (MOHE) was established in January 1994 and
oversees six education colleges. In addition, MOHE is also responsible for all

private colleges and universities.

During the 2005-068 academic year, the ministry converted five of the six
colleges of education into Colleges of Applied Sciences. After two academic
years the sixth college was converted to an Applied College as well These six
Applied Science Colleges, which are situated in six different regions (Nizwa,

Ibri, Sur, Sohar, Rustaq and Salalah), are all overseen by the MOHE

These colleges offer 5-year academic programs, mncluding a one-year
foundation course. The foundation year is followed by a four-year Bachelor's
degree course in Information Technology (IT), International Business

Administration, Design, or Communication studies.

As the medium of insfruction is English, the one-year foundation course 1s
devoted to consoiidating students’ English language proficiency. The course
covers fthe four fanguage skills (both receptive and productive). That is,
istening, speaking, reading and writing. Students have to sit for an English
language placement test to determine their English language proficiency levels.
During their first academic year, students are also trained in computer skills,
and are required to successfully complete a set of modules in computing.

However, the computer skills module is not assessed.

According to the stafistics provided by the MOHE, a total number of 2010
students were admitied fo the foundation courses which were organized and
conducted by the six Omani colleges in the 2005-06 academic year. Hence, the
importance of the foundation year fo the students that no student is allowed to

attend academic courses i histher discipline area until they have passed the
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final test in the general English language skills given fo them at the-end of the

two semesters.

At the beginning, a diagnostic test is conducted to assess all first year students.
The aim of this test is to determine their level of English, and accordingly decide
on the nature and level of the language course they should aftend. After
attending the designated courses, they are required to sit a mid-and an end-of-

term achievement tests in order to monitor and assess their improvement during

- and at the end of the first and second semesters.

At the end of the first (or foundation) year, a final exam is carried out o assess
students’ achievement and determine whether or not they have met the
requirements which are set by the MORHE in cooperation with the Hawthorn
Centre (a specialized English language teaching centre) which is an institute
that is overseen by the University of Melbourne in Australia. The centre’s role
consist of preparing the exam with the MOHE supervision, supervising the
marking process and providing the Omani Ministry of Higher Education with the
exam’s results as well as statistics on students performance and the level they
have managed to achieve. In order to pass the exam, each student has to get
an overali mark which is equivalent to band 4.5 in the IELTS (Inteinational '
English Language Test System) othérwise they would not move on 1o the

specialized subjects which they wish to do in their college.

So, each and every student in the first year has to go through three different
types of tests; first, the diagnostic test which is aimed to identify or determine
the students’ level; second, the achievement test which is intended to get
academics to find out or assess the studenis’ progress throughout the first year;
and third, the final exam which aiso aims to check on the sfudents’ proficiency

level and the English language skills they have acquired during the foundation
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year Al of these tesis are carried out in the traditional paper-and-pencil

assessment mode.

However, although colleges and universities require ali the students to take the
foundation course, those students whose English language proficiency level is
high, and can prove this by presenting an IELTS or a TOEFL certificate, are
exempted from ftaking the foundation course, which means that they can

proceed directly to their academic study subjects.

3.4. The History of Computer Use in the Sultanate of Oman

Right from the outset, we should be clear that Omanis have a relatively short
history in compufer use. Until the last decade, the majority of Omanis had
known almost nothing about computers. in addition, computers had been rarely
used in both the government and the private sectors except for some
compaiies or institutions, largely banks. Gradually, computers started to mvade

both the government as well as the private sectlors.

As far as educafion is concemed, both schools’ administrative staff and
teachers had no idea about what a computer might be and how much effort and
time it could save. Consequently, students were also unacquainted with the
computer, for this machine was never accessible fo them. However, in the
recent years, things have completely changed. It can easily be noticed that now
Omani people have access to the computer almost all over the country and that
computers have become widespread in cities and towns including some small
and remote villages. In fact, computers are not only used in offices and schools

today, but also at homes.

However, despite ali these cultural changes, there are still many students who

had never dealt with a computer until they reached university. This might be
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attributed to various reasons. In some cases, the student might have come from-
a remote village which had no electricity supply. Other cases might include
students who have not been acquéinted-wiﬂlgomputers at school or at home. In
fact, whatever the reason might be, we have to admit the fact that the student
population in Oman is quite varied, so we have to take inio consideration

students’ experiences when approaching the history of computer use in Oman.

In terms of technology, there has been a. noticeable growth in. the use of the
_ internet in the Sultanate of Oman in the recent years. The internet users in 2002
were 80,000 (3.9% of population) while in 2008 this rate rose to 300,000 (9.1%

of population) (hitp://www.internetworldstats.com/me/om.htm). Despite this

increase in the rate of internet users in the Sultanate, it remains relatively
modest; particularly when it is compared to the percentage of internet users in
some developed countries like the UK, where in 2002, 45% of householders
had access to the internet at home and in 2008 this rose to 70%. Besides,
about 96% of British aged 16-24 had regular access to the World Wide Web
according to a recent report released by the Office of National Statistics (
"hitp:/www . statistics.gov.uk/stat Base/ssdata.set.asp’). Unfortunately, there is
no similar source of information to date to reveal the number or percentage of

people having computers at home in Oman.

Another major difference between both countries relates to cultural factors.
Unlike girls in the UK, females in Oman cannot even {oday go to internet cafés
as it is considered culturally and socially odd for a female to enter such places.
However, males have the freedom to frequent infernet cafés and they oiten do.
Cyber cafés are widespread in the capital, Muscat, and most big cities and even

in some small towns we could find a few such cafés. So, the only possible way
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for an Omani female to use the internet is either at home (if the family has a

computer) or at school or university.

3.4.1. Computers use in Omani schools

in the Omani educational system, computing only started to be taught as a
school subject in the 1998 —99 academic year. That is, along with the Basic
Education system. As noted earlier, this first included only seventeen schools
from different regions of Oman. According to the statistics provided by the
Information Technology Department in the Ministry of Education, the schools in
which computing is taught were increasing every year, reaching 221 cycle one
Basic Education schools and 132 schools having both cycle one and cycle two
in the 2003-04 academic year {(Ministry of Education, 2006). Each cycle 1
school (grade 1-4) in the Sulianate is equipped with new l.earning Resource
Cenires (LRCs), each compnsing 12 to 14 computers. As for cycle 2 schools
(grades 5-10), each was equipped with two computer labs, each comprising 30
to 35 computers, in addiiion 1o a learning resource centre. Conseguently, new
computer teachers as well as computers lab coordinators have been recruited.
Therefore, teachers today have access to those computers, and are
encouraged to use them to print out their worksheets, lesson plans and also

their tests.

The substantial change that has occurred consists in the step which has been
taken by the Ministry of Education. This step consists in the teaching of
computing which is now considered as a basic school subject New syllabuses
have been devised to facilifate the teaching of this new subject Teachers have
also been supplied with the needed materials and course books to ieach such

an important subject.
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Students attend computing lessons which are meant to enable them to
successiully use the computer and aé:quaint them with basic software programs
like Word, Excel and Power Point. Students are also encouraged to carry out
projects and create electronic porifolios on which they are assessed according
fo the practicality of their work and how genuine and creative their ideas are.
Furthermore, students’ contests are held throughout the Sultanate schools
aiming to encourage students to design websites as well as other educational
games or programs. Much effort has also been made to get students to take
part in the e-school events. Schools are now connected to the internet, using

specially designed software programs for school-related purposes.

Fortunately, schools in Oman are now supporting computer use. In fact, the
whole school environment encourages the use of information communication
technology (ICT) to the extent that students can now get their school resuits by

simply logging on to the Ministry Of Education’s website.

However, as computer Literacy only started to be taught as a subject in Omani
schools from the 1998/1999 academic year, this will lead us to assume that
Omani students will have similar background in computer experience when they
reach the university in 2010/2011 academic year, since they are siill studying at
schools. And as they have been exposed to computers since grade one; i
might affect their attitudes towards computers. However, my study sample was
not from these students, so will that have an effect on students’ performance on
CAA, and if so what the effect of computer experience and student aititudes

towards CAA performance would be, and that what this study will {ry to explore.
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3.4.2. Computer Use in the Omani Higher Education Institutions

Today, cofleges and universities in Oman have wifnessed a noficeable change
towards fechnology. The classrooms are now well equipped with computers,
slide projectors and video projectors which enable tutors and lecturers o use
the Power Point program. In adddion, the MOHE has recommended that
computers be used in all Omani colleges and universities, and in the private
ones. As a resulf, computers are now used not only in classrooms buf also in

libraries, lecture halls and laboratories which are also connected to the internet

In addition, the MOHE started in 2006 an electronic project in cooperation with
the MOE to help students to register for college or university courses. They
have established centres (Higher Education Admissions Center) where
students, who have finished grade 12 and managed to attain a cerfain score,
can go fo apply for electronic registration in any college or university without
having to queue or do [ots of paper work and formalities The application for
enrolment is usually confirmed within a few days. This process has not only
facilitated students’ registration but also made it easier for them to opt for the
most suitable universities and study areas or disciplines for them. So, instead of
having to submit all their documents to one university and possibly lose the
chance of getting other ones each student is now guided and helped to make
the right choice. So, today technology and computers are regarded as the

backbone of education in Oman, as in many other countries.

Although Compuier Assisted Assessment has not been established yet in
Oman, there are some institutions which are already using computers to
enhance the teaching and leaming process, and this innovative teaching

method has already been faced with lots of resistance and even rejection from
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some stakeholders. This could be due to various reasoné. There are a number
of research studies which have recently been carried out in Sﬁltan Qaboos -
University (SQU) and which reveal that academics’ reluctance to use
technology is caused by their resistance to change (Akinyemi & Al-Musawi,

2002; Al-Saleem, 2006).

Akinyemi & Al-Musawi (2002) state that this resistance may be due to any of the

following factors:

« Fear of redundancy. That is, facully members replacement by

technology.
¢ Complacency of the faculty members about set forms of practice.

e Negative beliefs of the faculty members towards using computer

technology in teaching and learning.

Al-Saleem (2006) notes that no attempt has so far been made in Oman fo
explore the faculty members’ beliefs about information communication
technology (ICT) or to investigate how they (faculty members) make sense of
their professional realities, how they influence their classroom practice, or how
they mediate upon the interpretation of their teaching tools. Moreover, it is
argued by Al-Saleem (2006) that faculty members have been resistant to
change due a number of reasons such as heavy working load, lack of technical
support from their colleagues and also having negative attitudes towards
computers. The other factor which has strengthened this resistance to change

is the lack of pressure from the university administration (Al-Saleem, 2006).

EL-Shibiny (1995), cited in Al-Rabiey (2002, p.62) summarizes the challenges
facing the application of modern technology in educational institutions in Oman

as follows:
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e The lack of dentification of the kind of technology most surtable to realize

or achieve the highest degree of advancement of the Omani society.

» The need to prepare naliohal professional manpower of the highest
quality to bear the responsibility of integrating technology in the Omani

communities.

» The need to constantly keep up with the rapid changes and the

numerous innovations in technological inventions.

As mentioned by A’Sadoun (1998) there are some research and empirical
studies have revealed that the computer has many features which make it a
good educational mediator, but this depends on the availability of sutable
software programs. Furthermore, training teachers is also needed so that they
could use it in an easy way, which facilitates their work and helps them to meet
the purposes sought (A'Sadoun, 1998). Neverthelass, these studies admit that
there are many obstacles that educationalists’ face when using technology for
educational purposes, and note that these obstacles prevent them from using
the computer efficiently in educational institutions. For example, Sa’'ada &

Saratawi (2003} mentioned some of those obstacles which we would list below:

1. Shortage of professionals working with computers in the educational

field in many couniries.

2. The limited number of computer users and the lack of awareness of the
importance of using computers for educalional purposes, especially in

developing countries.

3 The unavailability of sophisticated, proper and suitable software
programmes, which is due fo the big effort needed for writing and

designing them.
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4. - Using computers in-education is, to some exient, very expensive.

In addition, the e -learning software that has been addpted and appiied--in'
Sultan Qaboos University has increased students” enthusiasm to learn and
study with the help of computers. The resuits of the study carried ouf by Al-
Hanaie, (2005) have aiso revealed that using the computer and muitimedia has
increased students’ motivation to learn and as a result, when assessed, t_hey

{the students) could achieve better resuits.

We could assume, then, that this software program has encouraged them to
tearn, which has positively affected their results. it is worth mentioning-'that the
computer brogram which was applied in SQU provides students and academics
with instant or timely feedback. Al-Hanaie {(2005) has also noticed the positive
effect of timely feedback on low-achieving students while carrying out the
experiment. In fact, instant feedback boosted student’ motivation and fostered
their learning by encouraging them to continue when their answers were correct
and to try again when they got wrong answers, and this confirms with the
theory which asserts that timely feedback is constructive as it reinforces the

learning process (Al-Hanaie, 2005).

As for the situation in Oman, there is stii much to be done so that higher
education -institutions develop further. However, we can summarise the main -

difficuities which Omani higher education institutions face as follows:

1. Most academics working for the Ministry Of Higher Education institutions
in Oman do not have sufficient technological background and refuse to

use technology for educational purposes, especially in teaching.

2. There is a need to change academics’ attitudes towards computers and

get them to develop more positive ones towards technology.

79



3 There is a need to identify the different types of obstacles which could be

faced with using technology.

4. There is a pressing need to well-prepare and train teachers to be able to
use technology so that they would be able cope with any development in

the educational system in the future.

Although the Omani Ministry Of Higher Education is a }elaﬁvely young insttution
when compared to ministries of higher education in other countries, and
although Omani higher education instifutions are well equipped with
sophisticated technological equipment, there is stil one problem in these
institutions that should be overcome, for academics are not applying this
fechnology the way it should be. That is, academics are reluctant to use
technology for educational purposes, so we might assume that one of the
obstacles which prevents the use of technology in Omani higher education
institutions 1s academics’ clinging to the {raditional teaching and assessment

methods.

Finally depending on thé previous research about Computer Assisted Learning
(CAL) which has been conducted in Oman, we might wonder about academics’
reaction and attitudes fowards CAA So, the question that should be answered
is whether or not their attitudes fowards CAA would be the same as their
attitudes towards CAL, especiaily as CAA would diminish the work load they
have and reduce the heavy burden they are canying by having to assess a
rapidly increasing student population. Hence, what this research would try to
achieve 1s to expiore students’ and academics’ attitudes in Omam higher

education institutions towards CAA to answer that question.
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3.5. Student Assessmentin Oman

Because this research project will focus on sfudent assessment by computer in
Oman, it is important fo put the study in the context of current _‘élssessment
practice. It has been mentioned earlier that before 1970 the educational system
in Oman was equated with ‘Quran schools’ where both teaching and
assessment were carried out by ‘sheiks’ or ‘Iimams’. As a result, learning was
mainly based on rote-learning or memorization. Hence, assessment according -
to this system of learning was through oral examinations (Al-Alawi, 1997). The
assessment of students used fo be carried out by the ‘Sheik’ or the ‘lmam’
whose evaluation was trusted by society and met by wide acceptance. After
1970 when modern schools were established, assessment moved towards
more quantitative measurement based on paper-and pencil testing. Paper—
based testing has become the most popular method in assessing student

learning (Palomba & Banta, 1999).

However, neither formative nor continuous assessment used to receive any
attention. it was assumed, then, that quantitative measurement was the most
refiable and objective method to judge or evaluate student learning. Hence,
most of the teaching and learning activities uséd to revolve around memorizing

facts just to pass exams.

Broadfoot (2000) cited by Al-Alawi (2004) argues that assessment is part of the
culture of the people and that all the tools that are created to meet the need of a
particular time and place are based on the assumption ihat there is only one
way of solving the problem. Therefore, it will be very difficult to escape from the

power of the fraditional method.
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In Oman, norm-referenced assessment used to be quite prevalent. f was
assumed that the assessment which is based upon a particular norm 1s fair,
valid and rehable. However, in recent years, norm-referenced assessment has
been criticized because i only focuses on classifying students and
discriminating between them based on a normal distribution of score. Therefore,
tests were set according to how well they would rank students and discniminate
between high and low achievers, and not according to pre-set criteria that are
meant to identify students’ needs in order to improve their fearning by improving
the applied teaching activities (Al-Alawi, 2004), Murphy (2001) argues that this
assessment method (Norm-Referenced Testing) will disadvantage a cohort of
students and favour another because they can perform better or get a higher

score in an exam than the other low-achieving students.

In contrast to norm—referenced, criterion-referenced fests are meant to get
students to demonstrate what they can do. That is, this type of assessment is
aimed to get students to accomplish what they are expected fo in a way which

focuses on what they know rather than on how they compare with the others

However, in Oman, summative assessment used to receive full attention
whereby interest was in achievement tests which usually take place at the end
of a course of insfruction. Things have recently completely changed, for focus is
now lald on formative and continuous assessment which takes place during the
learning process and is meant fo help teachers fo spot the problems which
might be faced by their studenis and remedy them while there s still time for

change.

Hence assessiment is now viewed as a process that is integrated in the teaching

activity, and as a tool which is rather meant to enhance student leaming than
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make judgments about students. So there is a demand on new method which

can enhance student learning efficiency.

There is no doubt that changing cuiture is not an easy process as cuiture is
related o both history and geography. That is, it represents what a given
society has inherited and acquired over time within a well-defined geographical
context. The most imporiant aspects of culture relate to values, beliefs and

perceptions which might be invisibie at times but very effective indeed.

it is assumed that the traditional assessment methods rely on a single-measure
test score, which means that the assessment culture is facing many challenges
today as it does not really assess student learning or lead to learner autonomy

(Broadfoot, 2001; Simpson & Hayward, 1998).

Black (2000} also notes that “the traditional assessrr;ent culture that is based on
written tests reduces teacher and student autonomy and leads to students
being taught how fo pass' the exam” (p.412). What could also be inferred from
the last definition is that this type of assessment (fraditional assessment) limits

rather than enhances student learning.

Moreover, this assessment type is based on the assurption that the best way
to get students to learn better or make progress is by comparing their
performance with the performance of their peers rather than by comparing it
with well-defined and pre-set criteria. So, as noted by Black (2000) assessment
becomes “based on mark, grades [which] emphasize competition rather than

personal improvement” {p. 409).

Changing the culture of assessment in the Omani society is considered as one

of the most difficult missions, especially when we consider the many challenges
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brought about by either educationalists or by the studenis and the assessment

culiure and its development in Oman.

Actually, we should relate those challenges to the pre 1970 era as previously
presented. At that time, assessment was manly dependent on one person
(lmam or Sheik) who used fo teach the students the mamn feachings of the
religion. Therefore, the assessment of learning was focused only the students’
capacity to learn by rote or memorise facts. Assessment in those days was not
formal or sysiematic Hence, all the students used to be taught together, at the
same fime and regardiess of their age or gender. As for teaching time, it used to
last for three to four hours daily. Later, the assessment principles started to
develop gradually with the establishment of the formal and sysiematic education
which staried to cover all the regions of the country. However, even then
assessment was carried oui solely for summative purposes. That is,

assessment was commonly used to upgrade students from one level to another.

Soon, the Omani society started fo accept the new educational system and
embrace its way of assessment. People also siarted to understand its marking
and grading system gradually This new system persisted for many years and
was used to differentiate between the students’ different skills and compare
thelr performances with their peers’. So, parents started to feel proud of thew
children’s performance just because they got better grades than the others,
which was the most important thing for them. However, liffle atfention was given
to students’ low academic achievement. The culture of summative assessment
had continued from 1970 till lately and had become part of the assessment

culture, for it was considered as the best assessment method.

Nevertheless, starting from the late 1990s, the notion of continuous assessment

. starfed to call educationalists’ attention, which later resulfed in i being
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considered and applied alongside summative assessment.  Formative
assessment has recently become a reality and has been amalgamated into the
Basic Education system. However, although it is now around nine or ten years
since formative assessment was first used in Basic Education schools, there
are stili some people who are attached to the summative assessment system
and refuse to recognize the benefits of formative assessment. This simply
indicates that bringing about_ any kind of change in the current assessment
system will take time before it is accepted by the Omani society or becomes
part of the assessment culture in Oman. Hence, any innovative assessment
method is foreseen to encounter many challenges created by the traditional

assessment culiure.

However, we should note that by speaking about new assessment, we do not
mean discarding traditional assessment methods which depend upon
summative testing, but rather making use of this assessment type along with
other assessment types to meet other assessment purposes which include:

diagnostic and continuous or formative.

In this research context, the focus would be laid on Computer Assisted
Assessment as a new assessment mode and to ensure the eguivalency
between paper and computer mode of assessment. CAA importance comes
from the fact that it can be used for diagnostic, formative or summative
assessment, so, this research could be viewed as an attempt to elevate the

level of student learing rather than just measure it.
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3.6, Summary

Undoubtedly, there is a sirong link between assessment and culture So, in
order to understand any assessment system, we should understand the Socio-
culiural context in which that system is applied. Moreover, changing the
assessment culture of society is not easy so, it has to be carefully dealt with, for
any innovative method would first be faced with resistance and even rejection

unless its benefits fo students and staff are clarified and pointed out.
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Chapter Four: Computer Assisted Assessment Equity and Score
Comparability

4.1. Introduction
Changing the asséssment method from paper test to computerised ohe involves
considering the equity of test scores. The equating of test score. is complicated
process which “involve small sfalistical adjustment to account for minor
differences in the difficulty and statfistical propetties of the alternate forms”
(Arnericén Educational Research Association American Psychological
Association & National Council on Measurement in Education, 1999, p.51).
When the statistical properties are met between computer and paper test,
computerised testing will be used for students with equity and fairness to some
extent. Therefore, in the comparability studies, many factors such as the effect
of computer experience, computer self efficacy and attitudes towards
computerised assessment on students performance should be examined fo

ensure the comparability between paper and computerised testing.

This chapter will comprise the literature review of comparability studies which
will be composed of two parts. Part one will be devoted to summarizing the
research studies which compare the two testing modes, computer-based tests
(CBTs) and paper-based tests (PBTs). Focus will also be laid on the impact of
such variables as: gender, computer experience, computer self-efficacy, staff

and students’ attitudes towards computers, and other demographic factors

Part two will evaluate the findings of the research studies cited in part one, the

methods which were applied as well as the resuits obiained and the conclusion.
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Before presenting the findings of the literature review, it should be noted that
score comparability or equivalence between the two assessment modes CBTs
and PBTs is defined by the American Psychological Association [APA] as
follows: “Scores from conventional and computer administrations may be
considered equivalent when (a) the rank orders of scores of individuals fested in
alternative modes closely approximate each other, and (b) the means,
dispersions and shapes of the score distrnbutions are approximately the same,
or have been made approximately the same by rescaling the scores from the
computer mode” (American Psychological Association, 1986, p.8). The
Guidelines also stress the need to limit the impact of such variables as

computer anxiety, and computer experience for validity reasons.
The articles presented in this literature review fall under the following headings

o There is no difference: This part will include the research studies which
have concluded that there is no substantial difference between both
modes of administration.

» There is a difference in favour of computer-based assessment: This
part will comprise the research studies which have concluded that there
is a significant difference between both assessment modes and that
computer-based tests are much ‘betfter’ in some respect, such as they
provide room for the inclusion of betier qualty written comments, and
offer a higher degree of reliability and equity.

+« There is a difference in favour of paper-based assessment: This part
will be devoted fo presenting the studies which have concluded that

there are slight differences in favour of paper-based tests.

88




¢ This part will be aimed to present and discuss the potential impacts of
members’ attitudes towards CAA as well as the possible effects of
computer anxiety, gender and socio-economic status on the examinees.
taking computerized tests in the light of the published literature on the

comparability of assessment modes.

4.2. Studies of Differences in Relation to the Mode of Assessment

The subsequent sections present the studies with different finding followed by

literature review evaluation.

4.2.1. No Mode Difference Found

When students are not aifected by the delivery mode that means their
performance is determined by the tests’ content only. There is much in the
literature to suggest that there is no difference which might be brought about by
changing mode of délivery as many studies have traced no difference between
students’ achievement scores in both delivery modes, CBT and PBT across a

wide range of tests.

Katz & Dalby (1981) report having found no difference in the Eysenck
Personality Inventory Test scores across both delivery modes. Holden &
Hickman (1987) have also come to the conclusion that there are no significant
differences befween the scores obfained by students when taking both
computer-based and paper-based fests. Similarly, Wang, Young & Brooks
(2004) have come to the same conclusion when discussing the resuits of an
administration mode comparability study which was conducted using the
Stanford Diagnostic Reading Test (SDRT4) 4™ Ed. and the Stanford Diagnostic

Mathematics Test (SDMT4) 4™ Ed. which were delivered in both computer-
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based and paper-based modes. Wang, Young & Brooks {(2004) note that “the
results of the study provide strong, broad-based evidence of the reliability and
comparability of SDRT4 and SDMT4 scores for all grades and levels regardiess
of the administration mode” (p.3). Cifing (Bergstrom, 1992; Boo & Vispoel,
1998; Bugbee Jr, 1996; Evans, Tannehill & Martin, 1995, Neuman & Baydoun,
1988; Wang, Newman & Witt, 2000) Wang, Young & Brooks (2004, p.3) point
out that “studies conducted by other researchers typically find that measures
obtained from tests delivered in the computer based mode are similar to those

obtained from the paper-and-pencil mode °.

Brown & Augustine (2000} have traced no significant differences across testing
modes. As they concluded “This study revealed no significant differences
between the performance of students completing the pencil and paper format
version versus the screen reading format when controlling for reading

performance®(p.23).

Akdemir & Oguz (2008) aimed fo compare Turkish undergraduate students
between paper and computer based test They found no significant mode
differences between students performance. Also there were no mode
differences between males and females. They concluded that “This study has
showed that student achievements do not vary on the administration of
computer-based tests and paper-based fesis which indicated that computer-
based testing could be an allemative fo paper-based testing for Turkish

students” (p. 1203).

After examining the potential impacts of changing the presentation form of a
reading comprehension test (from paper-and-pencil to computer-based) on 4t
grade students’ test scores, Higgins, Russell & Hoffmann have concluded that

there is no noticeable mode effect and siress that “there were no significant
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differences in reading comprehension scores across testing modes” (Higgins;

Russel & Hoffmann, 2005, p.30).

Similarly, after assessing the impact of the mode of delivery-6n a student cohort
of 644 seventh gradérs in mathematics Poggio et al., (2005) have deduced that
there are no significant diﬁerencgs between the scores which the students had
cbtained in both assessment modes. They note that “descriptively, there was a
very little difference in performance (less than one percentage point). Results
make clear that there existed no meaningful statistical differences in the
composite test scores attained by the same students on a computerized fixed
form assessment and an equated form of that assessment when taken in a

traditional paper and pencil format” (Poggio et al., 2005, p.3).

Zandvliet & Farragher's comparative study (1997) siresses that although
students may have a preference for one particular testing mode, empirical
evidence may reveal no actual difference across delivery mode. They point out
that “the resulis of the comparative analysis of test scores indicated that there
were no significant differences between computer-based and written test scores
[although] survey responses indicated a student preference for the computer-

based test over the written format” (Zandvliet & Farragher, 1897, p.423).

This finding also was supported by Texas Educational Agency (TEA), 2008
which conducted a review of literature and found that 43 out of 64 comparability
studies, which examined different content areas such as mathematics, English
language, arts, science and social studies, found a comparable result between
overall test score in paper and computer test. However, 12 studies found that
computer was a harder mode and 9 studies found the paper mode is harder

(Texas Education Agency, 2008). Also Wang ef al. {2007, 2008) conductied two
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Meta analysis studies and found a comparable result between two modes in

student mathematics and reading scores

It 1s obvious enough from the findings of the studies cited above that there is
much in the literature which supports the idea of equivalence between the
tradifional Paper Based Testing (PBT) assessment mode and the Computer-
Based Testing (CET) mode, patticularly in terms of students’ achievement

sSCores.

4.2.2. Mode Difference: Comiputers are ‘hetter’

As a result of the substantial development and advancement in computer
technology and the noticeable increase n computer use worldwide, numbers of
studies have concluded that students atfain better scores when they take
Computer-Based Assessment than when they take the fraditional Paper-and-

Pencil one.

Austin & Mahlman (2000), for instance, have compared and evaluated the
scores which students attaned in vocational competency after taking an
administrative office iechnology test in both assessment modes, computer-
based and paper-based teshng. They have come to the conclusion that “the
direct companson [ ..] indicated that the internet test scores were higher than
the paper and pencil version” {p. 11). Empirncal evidence also includes the
results of an attitude survey which has revealed that students’ reaction fowards
the use of the internet was very positive Austin & Mahlman note that “the
aftitude survey responses indicated very pasitive evaluations of the process of
internet testing and, comespondingly pt:;sitive reactions to the overall experience
and performances for the internet format™ (2000, p.11). Austin & Mahiman

{2000, p.1) also point out that “a majority of students responded positively to
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global evaluations (75% reported a positive experience; 62% -preferred or
greatly preferred intemet format over the traditional)”. 1t is worth noting that
Austin & Mahlman’s study included not only students’ responses but also
teachers’. Teachers, too, responded posilively to conducting vocational
assessment on internet. It is noted that “qualitatively, teachersffacilitators
reported that they and the students were impressed with the rapidity. of reporting
of results via an overail score on six scoring clusters (ranging from office
equipment/procedures to professionalism)” (Austin & Mahlman, 2000, p.11).
Hence, they have come o the conclusion that online assessment (despite the
few problems encountered such as: accessing the targeted internet site,
downloading and submitting the test has more advantages than the traditional
Paper-and-Pencil assessment mode. They note that “results suggest that the
advantages of testing via the Internet outweigh the disadvantages (Austin &

Mahliman, 2000, p. 11).

Similarly, Kapes & Vansickle (1992) also found that the computer-based
administration mode is more reliable than the paper-based administration mode.
This means that CBTs can meet the various aims of assessment which are

reliability and equity.

While investigating the impact of administration modes on the students taking
open-end test items taken from the Massachusetts Comprehensive Assessment
System (MCAS) and the National Assessment of Educational Progress (NAEP),
Russell (1989) reveals having traced some statistical differences among grade
8 students’ scores in the science iest across administration modes, and notes
that “for the science test, performance on computer had a positive group effect’

(Russell, 1999, p.1).

93



Similarly, investigating the impact of delivery mode, Russell & Haney (1997)
reveal that the students who are used fo writing on the compuier perform better
in computer-based festing. They point out that “the findings show that [...] for
studenis accustomed to wrifing on computer, responses written on computer
are substantially higher than those written by hand (effect size of 0.9 and
relative success rates of 67% versus 30%)” (Russell & Haney, 1997, p 1) ltis
large difference between the two modes; however, it is surprising that there
were no mode differences in the multiple choice question subtests which

conducted in the same study which made it hard to explain.

This suggests that adopting computer-based rather than paper-based tests
would yield better student performance scores, particularly in the light of the
rapidly increasing computer familiarty rates Russell & Haney (1997} also
emphasize the fact that the substantial growth of computer use at schools and
among studenis would certainly have various implications, for denying the
students who have a high computer familiarity level their right to opt for sitting
for computerized tests would give rise to validity and equity problems. That is,
those accustomed io writing on the computer would be disadvaniaged if made
to take paper-based assessment. Russell & Haney assert that “as increasing
numbers of students grow accustomed to writing on computers; these [paper]

assessments may yield underestimates of students’ writing abilities” (1997, p.1).

Ricketts & Wilks (2002a) have investigated the effect of introducing Computer-
Aided Assessment in some 1% and 2™ year modules at the University of
Plymouth. Their evaluation shows that although Geography students were not
motivated with the introduction of CAA, Biology and Business students have

shownh a great acceptance of the new assessment mode. Rickstis & Wilks note
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that “only 55%. of studenis in Geography preferred on-line examinations.

compared with 72% to 80% in the other subject areas” (2002a, p.307).

Dolan et al (2005) also sought to compare the effect of both administration
modes on students’ performance in the reading comprehension of short and
long passages. The findings have revealed differénces in students’ performance
in dealing with short and long passages across administration modes.
Students’ scores were higher in the computer-based test of long reading
passages (mean=76.6%) than: in the paper-based mode (mean= 55%). This
significant difference conirasts with students’ scores in dealing with short
passages for which students got similar scores in the paper-based tesfing mode
(mean=60%) to the computer-based testing mode (58%), with no significant
statistical difference. Moreover, qualitative resuits have supported the use of
computer-based testing as students preferred this assessment mode to the

traditional paper-based one.

4.2.3. Mode Difference: Paper-and Pencil is ‘better’

in contrast to the research studies cifed above, there are several other studies
which have displayed some evidence supporting the paper-and-pencil

assessment mode,

While attempting to estimate the amount of change in students’ proficiency level
after receiving an enrichment program in Additional Mathematics at Ngee Ann
Polytechnic, Singapore, Lam & Tham-Ng (1996) have come to the conclusion
that the testing mode certainly affects students’ performance, and they have
reported that students get better scores when they are assessed in the
traditional paper-and-pencil mode. They point out that “there are evidences to

show [...] that test mode does affect performances favouring paper-and-pencil
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to computer mode” (p 7). However, Lam & Tham-Ng note that experience with
computerized testing may change the mode effect. They note that “experience

with test on computer possibly tock care of the computer mode disadvantages”®

(Lam & Tham-Ng, 1996, p.1).

Investigating score comparability, Choi & Tinkler (2002) examined grade three
and grade tfen students’ performance in math and reading across both
administration modes. They have found that computer-based reading tests
were more difficuit than the paper-based ones especially for 3™ graders.
However, they found no significant differences in the mean item difficulties for
10™ graders in the math test. Chor & Tinkler relate this to experience with
computers as they have found that computer fest performance was related to
computer familiarity That is, students with a lower computer familiarity level
tended not to perform as well as those having a high level of computer
famitiarity when {aking mathematics and reading tests administered in the
computer-based mode. However, they suggested that acquiring more computer
famihiarity would result in eiminating the test mode effect. Chor & Tinkler (2002)
point out that “taking tests online seems fo present a greater novelly effect to
young students than to older students [and] more frequent exposure io such
online exams may eventually eliminate the novelty and mode effect” (p.10).
They also point out that as the reading passage (especially for long reading
passages) can not fit onto a single computer screen, this could make it more
difficult for students ;so read from the computer than to read from a hard copy

(Chot & Tinkler, 2002).

This problem was also stressed by Ricketts & Wilks (2002a) who note that
although their study has shown that students prefer computer-based

assessment for immediacy of scoring and providing fimely feedback, they
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nevertheless may find it difficult fo read fromi a computer screen. They write
“we have already reported that the change of screen preséntation between
2000 and 2001 in the biology module produced a large improvement in student

acceptability of computer-assisted assessment” (p.310).

However, Choi & Tinkler (2002) and Bridgeman, Lennon & Jackenthal (2003)
cited in Peak (2005) note that “other studies have indicated significant mode
effects when students must scroll or navigate through information on the
computer screen to answer test questions [and that] these findings have not
been universally accepted. For example Pomplun, Frey & Becker (2002)
asserted that difficulties in reading on computer screen were related o primitive

technology” (Peak, 2005, p.9).

Hence, we might conclude that with advances in computer technology, this fest
mode effect would finally vanish and students would feel more comfortable
taking reading tests -on computer.. Peak (2005, p.17) notes that “the genérai
findings of comparability across modes may be dLie to the fact that modern
computer test systems allow students to navigate the computer tests as they
would a paper test, thus allowing for similar fest-taking strategies across

modes”.

Lee & Weerakoon (2001) have also revealed that while investigating the role of
computer-aided assessment in health professional education, it has been
revealed that studenis’ performance was significantly better in the paper-and-
pencil test than in the computer-based test. They point out that “overall, the
cohort performed signiﬁcanﬂy better in the paper test than in the computer test,
with an average fotal mark 75% higher and average mark for common

questions 3% higher in the paper fest” (Lee & Weerakoon, 2001, p.156).
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A few other studies have come 1o the same conciusion (Cerillo & Davis, 2004,
O'Malley et al., 2005). Peak {2005, p.14) notes that “Cerillo & Davis (2004)
discovered that students performed 4-7% betier on the paper version of a high
school graduation test compared with a computerized version™. However, Peak
attributes this to a limitation in the study, for according to Peak the students who
had iaken the computerized test were not motivated enough and lacked the
incentive as this test was not meant io count towards graduation. Peak (2005,
p.14) asserts that “unforiunately, in this study, only the paper test counted
towards graduation, so the incentive to perform on the computer fesis was not

similar to that on the paper tests”.

Bunderson et al,, (1989) conducted a review of paper-based and computer
administrated tests. They found nine studies that showed superiority of paper
based testing. They assert “...the score on test administrated on paper were

more often higher than on computer administrated tests....the score differences
were generally small” (p.378).

4.3. The Effects of Computer Experience, Coinputer Sélf-Efficacy,
Demographic Factors, and Attitudes towards Computer Assisted

Assessment

4.3.1 Compuier Experience (Familiarity)

in most of the studies which have addressed and examined the comfort level
that examinees have with computers, focus has always been laid on the notion
of familiarity with computers and how it might affect the examinees’
performance when they take a computerized test. For accuracy, we should note

that this notion includes “the familiarity of test-takers with the computer itself
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...}, and familiarity with the manipulation of a mouse with two butions [and] if
the test is delivered over the internet using a- standard- browser such as
Netscape or internet explorer, familiarity with the WWW should be taken into
account” (Fulcher, 1999, p.292). In some cases, it has been found that those
examinees that are less familiar with computers do not perform as well as those
who are more familiar with computer use when they {ake a compuierized test.
In such cases, test-designers may be inclined to administer the test on paper in
order not to disadvantage those examinees that are less familiar or may be

unfamiliar with computers use (Russell, Goldberg & O'connor, 2003, p.8).

The bias which could be brought by the use of CBTs was pointed out by Fulcher
{(1999) who investigated the potential bias in a computer-based English
placement test in relation to computer familiarity and accordingly fo students’
attitudes towards taking CBTs. According o Fulcher (1998} fack of computer
familiarity may affect students’ scores on computerised test. This study also
stresses the fact that it is not only familiarity with the testing mode which is
required (however important it is), but also familiarity with computers so that a
test accurately measures what it purports to measure without being affected by

any compounding variables, which might give rise o validity problems.

Bunderson et al., (1989), cited in Fulcher (1999, p.291) conclude that “lack of
familiarity with computers could be assumed fo be a major factor in achieving
lower scores on computer-based tests”. Hence, lack of familiarity with
computers would cause equity issues, for students’ achievement might be

affected by other variables than the test's content.

Russell (1999) also stresses that computer experience (prior computer usage
rate and keyboarding speed) could tremendously affect students’ performance

either positively or negatively when they take CBT. He points out that students’
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performance could be impeded by low keyboarding speed. However, he
assents that this impeding effect would soon vanish with increased familiarity
with computers. He notes {hat “this effect became less pronounced as

keyboarding speed increased” (Russell, 1999, p.1).

4.3.2. Computer Self-Efficacy

Several studies have addressed the notion of self-efficacy and investigated the
potential impacts i might have on siudents’ performance. First used by
Bandura (1977), the term self-efffcacy relates to an mdividual's perception of the
extent to which he/she can execute a course of action to meet the demands of a
certain situation. Several definitions of self-efficacy have been developed ever
since this concept was introduced. Busch (1995), for example, defines it as “the

belief in one's ability to execute successfully a certan course of behavior”

(p.147).

More comprehensive definition is provided also by Bandura who nofes that
perceived self-efiicacy refers fo “people’s judgments of their capabilities to
organize and execute courses of action required to afiain designated types of
performances. It is concerned not only with the skills one has but also with
judgments of what one can do with whatever skills one possesses” {(Bandura,

1986, p.391).

What could be inferred from the last definition is that self-efficacy relates to the
psychological construct of an individual concermning their capability of performing
a particular thing successfully or attaining a particular objective It s also
understood from the definition that this concept is context-specific or ‘domain
sensitive’ as noted by Kurbanoglu (2003). That is, it relates to self perception

and self evaluation in a specifically defined situation. Kurbanogiu (2003) notes
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that “because self-efficacy is based on seif perceptions regarding particular
behaviour. the construct is considered to be situation-specific or domain
sensitive. That is. an individual may exhibit high levels of self-efficacy within

one domain while exhibiting low levels within other domains” (p.636).

According to Bandura (1977), there are four sources of information which affect
the attainment of seif-efficacy: performance accomplishments. vicarious
experience, verbal persuasion, and emotional states. While performance
accomplishments relate to the individual's own experiences and their success
or failure in accomplishing a particular task. vicarious experiences are rather
related to watching or reading about other people’s accomplishments. That is.
observing others succeed or fail. As for verbal persuasion, it is concerned with
such speech acts as encouragement or appraisals. The forth source of
information includes such emotional variables as: anxiety, apprehension or
stress. According to Bandura. the most important or influential source is
performance accomplishments because any individual will first build on his/her

own experiences before considering the others (Bandura, 1977).

It should be noted that our focus in this study will be laid on one particular type
of self-efficacy which is computer self-efficacy, for it is relevant to our research
as “researchers to date confirm that computer self-efficacy not only determines
decisions by individuals to accept and use the computer system, but is also a

good predictor of achievement in computer—related tasks” (Torkzadeh,

Koufteros, & Plughoeft, 2003, p. 264).

Computer self-efficacy is defined by Compeau & Higgins (1995, p.192) as “a
iudgment of one’s capability to use a computer”. A similar, though broader,
definition is the one provided by Stephen & Shotick (2002) in which computer

self-efficacy is defined as “an individual’s belief in their ability to use technology
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in order to solve problems, make decisions and to gather and disseminate
information”(cited in Stephens, 2006, p.29). Hence, we might assume that
computer self-efficacy relates to an individual's attitudes or perceptions of

himselffherseff in the use of computer technoiogies (Delcourt & Kinzie, 1993).

According to a study conducted by Wallace (1999), there are four main factors
which can influence the development of computer seif-efficacy. The four factors
are: computer anxiety, computer confidence, computer liking, and computer
knowledge. However, it is obvious that the four factors postulated by Wallace
are inherently interrelated as computer knowledge, for example, might
contribute in reducing computer anxiety, which in turn increases computer
confidence levels and results in increasing computer liking. Similarly, computer
liking accounts for seeking to acquire computer knowledge which might lead to
reducing computer anxiety and increasing computer confidence. The diagram

below (Figure 4) gives an illustration of the four factors’ interrelatedness.

computer liking

reduced computer

anxiety & increased computer knowledge

computer confidence

Figure 4. Factors Affecting Computer Self Efficacy
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As computer knowledge is generally determined by computer experience, we
might then come to the conclusion that computér-expeérience is a considerable
determinant of computer seli-efficacy. Actually, several studies have concluded
that the amount of computer experience that an individual possesses usually
has a positive impact on that individual's attainment of seif-efficacy (Busch,
1995; Johnson, Ferguson & Lester, 1999; Moroz & Nash, 1997). That is, the
more experienced an individual is, the more positive attitudes they are likely to
develop about computers, which. increases self-efficacy levels (Comber et al.,
1997). Similarly, Fagan, Neill & Wooldridge (2004) point out that increased
computer experience is posilively related to computer self-efficacy. In speaking
about self-efficacy, Kurbanoglu (2009, p.2) notes that “There is a close link
between attitudes and experience, and the attainment of self-efficacy. Research
by Bandura (1986) shows that efficacy perceptions develop from a gradual

attainment of skills and experience over time”.

However, we should note that increased computer experience does not always
denote increased computer self-efficacy. That is, a high level of computer
usage does not necessarily translate info increased computer knowledge (Sam,
Othman & Nordin, 2605). This view is also stressed by Khorrami-Arani (2001,
p.17) who points out that “comp.uter experience a!one_is not the only precursor
to student success with computers. Computer knowledge and attitudes also

play an important role”.

As for the effect of gender on attaining self-efficacy, several studies have
concluded that male students have a higher degree of self-efficacy than female
students (Beiz & Hackett, 1981; Busch, 1995; Hackett, 1985; Isiksal & Askar,
2005; Post-Kammer & Smith, 1985). In Askar & Davenport (2009) study that

aimed to explore the factors related to seif efficacy for Java programming
103



among first year engineering students. They found that females have iess self
efficacy than males. Also they states “11.8% of the variance in self efficacy was
explained by computer experience” (p. 26). We can conclude then that although
computer expenance is not the only determinant of computer seif-efficacy, It
does affect the extent to which self-efficacy is attaned and perceived by

indviduals. ..

4.3.3. Students and Staff Attitudes Towards CAA

As for studenis’ atfitudes towards compuier-based iesis in pariicular, Fulcher,
(1999€) has pointed ouf that lack of familiarity with computers could have a direct
effect on examinees’ perception of computerized tesiing as having lille or no
experience of using the computer or internet couid account for developing
negative aftitudes towards CBT. Several other studies have investigated
students’ and academics’ athtudes towards computer-based festing, iis
advantages and disadvaniages (Hodson, Saunders & Stubbs, 2002; Sheader,

Gouldsborough & Grady, 20086).

Hodson, Saunders & Stubbs (2002) have investigated staff's percepiions of
CAA and their views towards miroducing it o Glamorgan Unwersity. Ten
academic sfaff members (8 males & 2 females} were interviewed by the
researchers. The results of the questionnaires reveal that academic staff's
main concerns revolve around such pedagodical issues as question types, staff

time and staff support.

Sheader, Gouldsborough & Grady (2006) reveal that academic staff's
perceptions of CAA are rather positive. *Various advantages of CAA were
mentioned by staff members: notably, the reduction in marking time and

reduction of paperwork as well as the potential for the software o detect
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plagiarism and to administer anonymous. marking” (p.174). The results of the
study conducted by Sheader, Gouldsborough & Grady (2006} also show that
the academics who were interviewed cited few disadvantages which they
thoughi would be overcome by training and. by improving the existing versions
of CAA software. “The use of CAA has proved to be a welcome addition to.the
tools available to staff members for the assessment of practical classes, and
future improved versions of the sofiware will increase the utility of this

assessment method” (p.174).

McKenna's study (2001) provides a deeper analysis of academic staff's
perceptions of CAA. The participants had different and sometimes mixed
attitudes towards the application of CAA. While some perceived it as a
substantiaily important learning and -assessment tool, others did not seem
motivated enough about its introduction and application in higher education
institutes. According to this study, CAA is mainly desired by academics for the

following reasons:

¢ Promoting regular learning behaviour.

e Enabling academics to assess studenis on a broadga‘r scale than is
usually possible with the traditional pen-and-paper testing-mode.

¢ Saving time and particularly because of the rapidly expanding number of

higher education students.
Other participants, however, have some reservations about the question types

used in CAA which they perceive as rather unsuitable for their subjects

(pasticipants from humanities and social sciences departments).
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Concerning students’ attliudes, several comparative studies have been carried
out to explore studenis’ perceptions of compuier-based testing Students’ views
were inferred through face-to-face questionnaires or by getling academics fo
repoit on their students’ views about computerized tests. The resulis show that
in maost cases student perception of CAA is rather positive, and that they would

prefer it o paper-based assessment.

For example, before fully introducing CAA to the Faculty of Life Sciences
(University of Manchester), a study was conducted by Sheader, Gouldsborough
& Grady (2006) to explore siaiff and student perceptions of compuier-assisted
assessment for physiology practical classes. The results of the study reveal
that students are wiling o implement computer-assisted assessment A similar
result was achieved in McKenna's (2001) study in which it is pomnted out that the
feedback obtained from the academic staff members responding to the National
Survey Questionnaire showed that students perceive CAA positively and

students would rather take CAA than sit for a traditional paper-based test

In relation o gender differences, there are several siudies which concluded that
females have more negative feeling fowards computerized test than males do
(Broos, 2005; Graff, 2003; Houtz & Gupta, 2001; Shashaani & Khalili, 2001).
However, several other studies found no gender difference when females have
equal exposure 10 computers (Claraina & Wallace, 2002; Wallace & Claraina,

2005).

Fan ovi ova & Prokop (2008) conducted a study to explore * students’ aftifudes
fowards computer use in Slovakia”, They used a questionnaire consisting of 35
items and divided into three dimensions (cognitive, behavioural and affective)

They found that boys have higher mean than girls in the behavioural dimension,
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whereas no gender differences were found in the cognitive and affective

dimensions.

4.4. Evaluation of the Literature

it can be concluded from the literature review that there are inconsistencies in
the study’s findings. The inconsistency in these findings indicate that mode
comparability studies involve different factors that affect the results such as test
design, participants, and items content (Pearson,2009). This view is supporied
by Kingston (2009) who cﬁnducted a Meta analysis for studies from January
1997 to March 2007. Some of this inconsistency can be explained as Kingsion
(2009) suggesied by fwo reasons. Firsily, because of the development of
computer administration software that makes the computer mode easier than
before for its ease of use design. The second reason is because most of
students assigned randomly to take part in either computer or paper mode, so
students with more computer familiarity may have decided to choose the
computer tests. Moreover, the literature findings can be explained by the
differences in the students, differences in the subject or difference in items

characteristics (Kingston, 2009).

Many studies concluded that computer familiarity could be considered a major
factor which might impact student periormance on CAA (Goldberg & Pedulia,
2002). Also there are many factors that affected students performance such as
computer seif efficacy, aftitudes towards computerised assessment, test design
and type of questions. So exploring these factors might lead to explain the
comparability’s results in depth and clarify the reasons standing behind these

finding.
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Similarly, Wolfe & Manalo (2004) have indicated that low experience with
computers would lead to an increasad anxiety level, which might give rise to
construct-related problems, for students with a lower computer experience {(and
definitely lower comfort level) would have to face an additional cognitive
demand when they are assessed in the computer-based assessment mode.
This would create validity-related problems. Hence, the interference of the
medium effect would make the assessment less valid However, as Peak (2005)
concluded that if CAA used simple MCQs then CAA will be as easy as
traditional assessment to the students. Also Wolf & Manalo (2004) results have
revealed that none native speakers of English who have a low English language
proficiency level would perform better in the paper test than in the computer
one, so anticipating that Omani student, especially those who had low leve] of

English language, will be disadvantages from CAA

In spite of the importance of the demographic factor such us gender, region,
ethnic minorities, in these comparability studies, there are just a few studies
which have heen conducted in this interesting area (Gallagher, Bridgeman &
Cahalan, 2002; Parshall & Kromrey, 1993). In most cases, studies have vielded
small differences between subgroups and in few cases; no significant themes
were actually traced. Horkay et al., (2006), for example, have revealed no
significant differences between delivery modes and no significant interaction
between direct writing assessment and any demographic faclors like gender,
race, (or ethnic background), parents’ educational level, school location and
school type, despite what has been noted by some studies that women,
Africans and Spanish speakers are less likely to have access to computers
(Miller & Varma, 1994; Reinen & Plomp, 1993). Moreover, Wolie & Manalo
(2004) reveal that many studies have indicated that both females and ethnic
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minorities have less access to computers and this would diminish. their
proficiency level in. computer-related tasks. Therefore, Wolfe & Manalo (2004)
conclude that both females and ethnic minorifies tend to experience higher
anxiety and lower confidence levels in all the tasks that are related to. the
computer. Hence, according to Wolfe & Manalo, female siudents and the
students coming from developing countries tend to choose the paper-based
administration mode rather than the computer-based one, when they have the
possibility io choose. However, the question is, as all these studies were not
conducied in these developing couniries, is comparability studies will yield

different result if conducied in the developing countries?.

The gender differences in CAA has received a greet aftention in the
comparability studies. Many of these studies have shown that there is no
gender difference in studenis’ attitudes towards computer tests (Baggott &
Rayne, 2001; Beverly et al., 2001; Busch, 1995; Choi & Tinkler, 2002; Horkay et
al, 2008; Horne, 2007; Kies, Williams & Freund, 2006; McKenna, 2001).
Moreover, students’ attitudes towards CAA tend to be rather positive and most
students even prefer this mode of assessment to the traditional paper-and-
pencil one. However, Omani students have different characteristics as they
come from different regions and have different computer experience.h So this

research study may arise different results compared the studies in the literature.

4.5. Conclusion

There are inconsistent findings in the literature which aimed to compare
between two modes of administration (paper versus computer mode). Hence, it
makes it difficult o generate a clear conclusion which based on previous

studies. Most recent studies concluded equivalence between the two modes
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(Texas Education Agency, 2008; Wang et al, 2007, Wang et al., 2008).
Nevertheless some of these studies do not focus on the different participant
variables and dealt with them as one. The conclusion we can draw from
investigating the literature review on mode of administration comparability

studies can be summarized as follows:

1. There are very few studies which have been conducted to explore the
impact of testing modes on students from a demographic perspective by
focusing on such variables as ethnicity, geographical region and social
status. However, the studies which have addressed this subject
conclude that there is hardly any difference in performance scores
among subgroups. In Omani context , as we mentioned earlier, Oman
consists of nine region which is different fo some exiant in the availability
of computers, also Omanis have various regional specificities so, it I1s
difficuit to decide on the comparabiiity of both assessment modes by

solely relying on the findings of the studies addressed n this chapter.

2. Most studies have focused on studenis attitudes while few studies have
investigated academic staffs aititudes towards compuierized iest

adminisfration.

3. Atitudes towards CAA are mosily positive in most of the studies
presented In this chapter. Moreover, some studies concluded that most
students even prefer computerized assessment to the fraditional paper-
and-pencil one. However, is short computer history use will affect Omani

students’ atfitudes towards CAA?
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4. Most of the studies concluded that males have more compuier self
efficacy than females even in case that they have similar computer

experience,

5. Many siudies concluded that females have more negative feeling

towards tasks related computers compared to males.

6. Very few studies are the ones which have focused on Middle East
student cohorts, or addressed students’ English language proficiency

levels, especially in placement tests.

7. Many of the studies presented have indicated that those who have more
experience with computers perform better in CBTs than those who have
less experience with computer use. However, several studies have
concluded that the computer experience factor has a negligible effect on

the students taking multiple-choice questions.

So this current research study seeks to contribute to the use of CAA field. That
is, our intention is to assess whether Omani students performance scores would
ever be affected by such a mode of delivery change and if so what the factors

affecting students performance.
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Chapter Five: Study Purpose, Methed and the Initial Validation

5.1. Introduction

As assessment is an effeclive variable in the educational process which plays
an important role in both teaching and learning, then changing it needs fo be
based on various faciors. That is before changing any assessment method, it is
necessary to identify the faciors that might influence s implantation and to
ensure both the quahlly and effeciiveness of the new method. However, this
change cannot be fully achieved unless a new assessment culture that is based
on frust among the different educational parts is built, and this could only be
achieved through identifying the potentials of the new assessment method and

the advantages it has over the traditional assessment one,

This study will compare students’ performance across both ways of assessment
(paper-pencil assessment and compulterised assessmeni) in terms of such
vanables as gender, colleges and region of residence. Moreover, it will
investigate the effect of computer experience and computer self efficacy i the
fight of the same vanables focusing on the relationship between studenis’
performance and their computer expernence and computer seff efficacy levels It
will also try to investigate the students’ atitudes, views, thoughts and perception
towards computersed assessment Similarly, this study will investigate whether
or not computer experience and computer self efficacy have got any effect on
students’ atlitudes towards computerised assessment, and also explore the
relationship between students’ attitude and their performance. In addition, it will
explore the academic staff thoughts and feelings in depth towards CAA as well
as the difficulties and limitations which might be faced when implementing CAA

from their points of view and the suggestions to overcome these difficulties.
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Also it aimed to explore the advantages and disadvantages for CAA from the

staff point of view:

5.2. Study Questions and Hypothéses

This study will try to answer the following questions:

1

1

o
]

9-

Do students perform differehtly on computer based testing versus

paper based testing?

Does test mode differentially affect the performance of student grdups

those categorized by gender, colleges, or by regions of residence?

Do computer experience and computer self efficacy vary between

variables such as gender, colleges and region of residence?

Is there a relationship between students performance, and computer

experience and computer self efficacy?

What are the students’ perceptions, thoughts, views and feeling

towards implementing computerised assessment?

What is the effect of the different variables such as gender, colleges
and regions on the siudents’ attifude towards computerised

assessment?

is there a relationship between students atiitude towards computerized
test, student performance, computer experience, and computer self

efficacy?

What are the academic staff's perceptions, thoughis, views and feeling

towards implementing CAA?

What is the effect of gender, nationality and the mother tongue
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language on the academic staff's attitude towards CAA?

10-What are the difficulties and limitations that might face CAA use in

Oman from the academic staff view?

11-What the CAA advaniages and disadvantages from the academic staff

point of view in Omani higher education institutions?

The general hypothesis of this research is that, when comparing students’
performance in both paper-pencil test and computerized one, will the resulis be
different with different mode of assessment Based on the general hypothesis

and the nature of the planned study; the study hypotheses are as follows

Hypothesis 1: There 1s no difference beiween average test scores In

relation to the method of delivery.

Hypothesis 2: There s no difference between average tfest scores in

relation fo examinee’s gender, college of study and region of residence.

Hypothesis3: There is no diiference on computer experience and computer

self efficacy in relation to examinee’s gender, college and region of origin.

Hypothesis4: There is no relationship between computer experience,

computer seif efficacy and student performance.

Hypothesis 5: There are no differences between students’ attifudes towards
Computer Assisted Assessment in relation to the gender, college, region of
origin.

Hypothesis6: There I1s no relationship between student attifudes towards

computerised assessment, and students’ performance.
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Hypothesis-Z: There-are no.difference between..academic, staff. attitudes _
towards*CAA -in relation- to-.their; gender, -nationality.. and:.mother fongue. ..
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in order-to! improve the.validity of .the: study;, a-validation: phase-was.conducted, ,

as ‘the firstrphase. This, phase.aimed: fosvalidate-all. study. instrument§.- and

approach which this research followed which-includes. the. iiqe_t,g:u__ngcntsrwm@h@,f
were used and as well as their description. Then the resuit of the validation
phase study will be described. Finally, the research design and procedures for

the main study will be given.

5.3. Research Method-of Data Collecting, Variables and Instruments

Description
5.3.1. Research Method of Data‘Collecting...- . . i prtiys - oo o

This study uses muitiple methods (quantitative and qualitative} to get a full
picture of the effect of mode administration and the factors that mightsaffect -

studerits!performance:-Fhe main. advantage. of emploqu mu!tlple methoc{s IS .

as.cormonly cited. o permit --“tn_an_gglatlgn,f {Robson, 2002, p.372). That is, the_ .

& ity

use of muitiple methods is meant to enhance mterpretablhtv throuqh data

Y - ¢!

tnanqulatlon, For example l!'l a prlmanlv quantttatwe study, the interpretation of

a‘g
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the statlsticai analvsus mav be enhanced bv a qualltatwe narrative account
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Conversely, “a qualitative account may be the major outcome of a study but 1t

can be enhanced by supportive quantitative evidence used fo buttress anci
perhaps clarify the account’ (Robson, 2002, p.372). This comibination’ of

methods will allow the triangulation of the'stiidy firidings-and: will-either ‘confirm

the conclusion or identify inconsistencies. Also data triangulation will be used to
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try t6 efihance study findings and' make theth more tomprehensible -and-more
conisistent in addition, tnangulation can telp-to:counter some: of thie-threats to
validity and so increase the trustworthiness of findings. IR
The instruments that will be usied to' collect data iquanititatively are the test.and ...
queéstionnaire. The instruments that will be uséd 16 collect data qualitatively are -

focus aréups and inferviews. The' diaara - below (figure *5) illustrates«the -

meéthod and’instrumeénts used to collect studydata. =~ - e s
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e The experimental variable is: Adminisiration mode (paper test or

computerized test)

The other explanatory variables fall into two- groups: demographic or social

factors; and psychologicatl factors.

» The demographic or social variables are:
1- Gender (maie or female)
2- College {piace of study)
3- Region (place of residence),
¢ The psychological factors are:
1- Computer experience
2- Computer self efficacy

3- Attitudes towards Computer Assessment Scale score (ATCAS).

Staff variables

e The demographic variables are
1. Nationality and language (Omani, English Speaking non-Omani
or Arabic Speaking non-Omani),
2. Gender (male or female).
¢ The psychological factors are

1. Attitudes towards Computer Assisted Assessment (CAA) score.
5.3.3. Study Instruments
The following instruments were selected to collect data relevant to the research
questions

Student instruments

¢ English language placement test.
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¢ Demographic data questionnare.

+ Computer experience questionnaire.

o Computer seif - efficacy questionnaire.

* Attitude Towards Computerised Assessment Scale (ATCAS).

» Pre-test and Post -test Focus Groups.

Staff instruments

» Attifudes towards Computer Assisted Assessment (CAA) questionnaire

»  Semi-Structurad Interviews.

Now each instrument used to collect data in the study will be descrbed, were

the entire instruments are placed in Appendix A.

5.3.4. English Language Placement Test

This study wil use an English language test because most Omani higher
education institutions have a foundation year, which requires students to attain
a certain level in English language proficiency (which is egual to band 4.5 in the
IELTS test} before being allowed to start studying the subject they choose. So
an English language iest is a suitable one which will represent the students’

performance in all Omani higher education institutions.

The English language test was prepared by the Assistant Director of the English
programme in the Minisiry of Higher Education. This depariment is responsible
for preparing, scoring and analysing the final English language tests for the all
Omani Applied Science Colleges foundation year. The English programme

director

Takes responsibility of the effective functioning of the degree and foundation

programs.
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Liaises with the heads of English depariments to ensure consistent test

administration procedures, standardized assessment and reporting.

Liaises with the other program directors to ensure the English program

fulfilment of the students’ language needs in the degree programs.

Liaises with other academic institutions in Oman and internationaily for

information sharing and development and evolution of the English program.
Test Content

The English language test consists of two parts; the first part is developed to
test grammar and comprises 30 multiple-choice items, each containing four
alternatives. The second part is devoted to reading and consists of three short
passages with 4 items for the first passage and 8 items for the second and third
passages (20 items total). The question types in the reading part consist of
MCQs, gap-filling, matching and trueffalse questions. Before the fest was
administered on computer, the paper-pencil version was converied fo a

computerized format.
Paper-Pencit Test

In the paper-pencil fest the items were presented jointly on a page. in the
reading part, all the passages were presenied on one page followed by test
items. The test-takers responded to the items on a separate answer sheset. In
addition, they were able to move freely throughout the whole English test
{grammar and reading). They couid respond to items in any order but they had

to give a response fo all items.
Computerized Test

in the computer presentation, the grammar test items were presented joinily on

the screen. There were 20 grammar items shown in a single screen at the
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same time. Reading test items appeared immediately after grammar items. in
the reading fest, each of the three passages appeared with its items on a single
screen After finishing the test students were able {o review their answers and
change some answers if they wanted So, there were two options shown on the

screen at the end of the exam. Cne is “save and review” and the ather is “finish

and submit”.

5.3.5. Demographic Data Questionnaire

Because this study requires knowing the demographic and social backgrounds
of the participants; students were asked to fill in a demographic questionnaire
reporting their academic number, gender, college, region of residence and
whether they have computer at home or not (See Appendix A). The reason for
this is to match students’ demographic data with their test resulis. Students whe
were sitting the computerized test were also given a unigue user name and
password. Linkages between responses to questionnaire, test result as well as
demographic and social background were established using either the umgue

username or the academic number

5.3.6. Computer Experience Questionnaire

Computer experience has been shown fo be an important variable affecting
performance n CAA situdies. Many siudies concluded that lack of computer
experience could cause equity and validity issues. That is, studenis’

achievement might be affected by other variables than the test’s content.

However, these research strategies had different ways of measuring computer
experience, and many of them have actually focused on measuring computer
experience just from one perspective, and that simply the frequency of

computer use. However, there are several studies which have hnked computer
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experience and perceived knowledge of computers fo computerized test
performance (Smith, 2003). Smith .(2003) discussed the difficuity of inferring the
effect of computer experience on performance in the computerized test and the
equality of the tests, because most of the séud_ies did not provide either a
specific and accurate definition of computer experience or a potential way to
measure it. In a study by Smith et al., (1999) computer experience has been
defined as frequency of use, time of use, kind of use, numbers of computer
courses, owning a computer and attitude towards computers. They alsc
highlighted the importance of distinguishing between quantity and quality issues
of experience with computers. They have also specified the notion of computer
experience reflecting two perspectives both objective and subjective

constituents.

Therefore, in this study focus was laid -on two aspects of computer experience
- through the amount or frequency of computer use and the kind of use. Based
on the literature review 8 items from the questionnaire on computer experience
that had established validity and reliability in other studies are modified and
developed to fit info this study (Ai-Kother, 1999; Fagan, Neill & Wooldridge,
2004, Johnson, Ferguson & Lester, 1999; Smith, 2003). The first four questions
of the questionnaire were meant to reveal the amount of previous use of
computers. The remaining four items elicited the kind of use (See Appendix A).
All 8 items are rated on a 3 point Likert —type scale which expresses little,

moderate and lots of computer experience.

5.3.7. Computer Self -Efficacy Questionnaire

Self efficacy is defined as “the belief in one’s ability to execute successfully a

certain course of behaviour "(Busch, 1995, p.147). Whereas ‘computer seli-
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efficacy’ has been defined as "an individual belief in their ability to use
technology in order io solve problem, make decisions, and to gather and

disseminate information” (Stephens & Shotick, 2002, p.£591).

Most research studies support the idea that self-efficacy is an imporiant
variable o predict an indwiduals behaviour (Busch, 1995). In addition,
Torkzadeh, Koufteros & Pfiughoeft (2003, p.263) point out “computer self
efficacy plays a key role in self motivation and affects potential usage of
information system technology®. They also indicated that few studies were
conducted on the effect of computer self efficacy. According to Torkzadeh,
Koufteros and Pliughosit ( 2003), “ in general, researchers to date confirm that
computer seif-efficacy not only determmes decisions by mdividuals to accept
and use the computer system, but is also a good predictor of achievement in
computer-related tasks” (p.264). Also Bandura (1977) asseris that self efficacy
expectatton s an important determinant of ahyone’ success in overcoming any
hurdle, for it determines how many attempts will be made and how much effort

will be demonstrated to face the task difficulties

So, in order to explore student computer self efficacy, seven items from the
computer self efficacy questionnaire which was originally develcped by Fagan,
Neill & Wooldridge (2004) were used The internal consistency they reported for
the scale was 0 93. All 7 items are rated on a 5 point Likert —type scale (See
Appendix A). The response was given according to the following critena: 1=
very litle confidence, 2=little confidence, 3= some confidence, 4= moderate

confidence, 5= high confidence
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5.3.8. Students Attitude Towards Computerised Assessment Scale (ATCAS)

Many studies have investigated students' attitude towards computers in geﬁeral
(Fan ovi ova & Prokop, 2008). However, relatively few have investigated
student attitudes and perceptions fowards CAA (Baggott & Rayne, 2001;
McKenna, 2001; Sheader, Gouldsborough & Grady, 2006; Smith & Caputi,
2004). Therefore this study aimed to explore students’ aftiiudes towards
computerized assessment as this factor is very important to explore before
shifting to CAA in any institution. So, in order to measure the aftitudes toward
computerised assessment, a Likert type attitude scale which was validated and
used in a number of prior published studies was used (Smith & Caputi, 2004).
Specifically, “the attitude towards computer assessment scale (ATCAS) was
developed to allow for the exploration of examinees reactions towards
computerized relative to conventional testing methods” (Smith & Caputi, 2004,
p.409). ATCAS consists of 13 items. Nine of the items “were taken from an.
attitude questiionnaire developed by Burke et al (71987) (cited in Smith, 2003,
p.106). All 13 items are rated on a § point Likert-type scale ranging from
‘strongly disagree’ (1) to ‘strongly agree’ (5). Higher scores reflect a greater
preference for conventional testing method. However in this research | reversed
coded to let higher scores reflect higher preference for the computerized test.

The internal consistency reported by Smith (2003) was good (alpha of 0.79).
5.3.9. Pre - Test and Post -Test Focus Groups

To expand upon our findings from the ATCAS questionnaire, focus group
discussions were also conducted. Focus groups are a very effective method to

use to explore views, experiences, feelings and thoughis on specific issues.

Morgan (1988, 25) points out that “focus groups are useful when it comes to
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investigating what participants think, but they excel at uncoverng why
participants think as they do”. Powell & Single (1996) defined a focus group as
“a group of individuals selected and assembled by researchers to disctiss and

comment on, from personal experience, the topic that is the subject of research”

(p.499)

So, students’ focus groups were conducted before and after getling them fo sit
for the computerised test Parlicipants were requested {0 explain the reasons
behind their views so that the researchers could identify and record such
interactions. Moreover pre-test focus group meetings will give us a view of
students’ feelings and perceptions of CAA, especially if they do not have any
experience in it. However, any transformation in their feefings (if it happens) will

be noticed during the post- test focus group meeting.

The aim behind doing this was to get a real insight into students’ feelings and
thoughts as well as the potential factors affecting their perceptions. As
interaction between participants in focus groups is important, a small-size focus
group is a vital element to enable and encourage participants to interact with
each other, which uncovers their ideas and perception. The recommended
number of individuals In a focus group is usually six to ten (O'Connell &
Dyment, 2006). Therefore, a focus group was selected for this study in order o
draw on the students’ atiitudes, feelings, beliefs, experience and reactions
towards assessment by computer in a way which wouid not be possible using
solely other research methods, such as questionnaires or one to one

interviewing (Krueger, 1988; Morgan, 1987; cited in O'Connell & Dyment, 2006).

A list of 11 questions was used to guide the interview (See Appendix A) The
prompt questions were developed and modified based on the literature review

(Sheader, Gouldsborough & Grady, 2006). That is, the questions were designed
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in 2 way which allows the researcher to:- gain more insight, from students’
perspective, into the themes emerging from other instrument finding of the

study. The session was recorded on audiotapes and later transcribed.

5.3.10. Staff Attitudes Towards Computer Assisted Assessment Questionnaire {CAA)

In spite the substantial number of studies carried out to investigate students’
attitudes towards computers and Computer Assisted Assessment, very few
studies have been conducted to investigate staff aftitudes towards CAA. The
Sheader, Gouldsbomugh & IGrady (20086) study was one of the few studies that
explored academic staff member perceptions and views towards CAA using a

questionnaire and face to face interviews.

So, in order to measure Omani siaff attitudes toward Computer Assisted
Assessment (CAA) and based on the literature review that investigated the staff
and student attitude towards CAA (Baggoit & Rayne, 2001; McKenna, 2001,
Sheader, Gouldsborough & Grady, 2006; Smith & Caputi, 2004) Likert type
attitude scales was developed from the literature and validated as part of this
stuc_ly {Appendix A). The questionnaire consists of 18 items which are rated on
a 5 point Likert type scale ranging from ‘strongly disagree’ (1) to ‘strongly agree’
(5). Six items (from 9 to 14) were reverse coded, so that higher scores reflect

more positive attitudes towards CAA.

5.3.11. Staff Semi-Structured Interviews

Face to face semi-structured interviews were scheduled and conducted with
Omani and non-Omani academic staff, both males and females. The semi-

structured interviews were meant to render the interview flexible and create a

stress-free environment for the inferviewees, which enables the interviewer to
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explore in depth any details or topic-related 1ssues without being tied to a rigid

interview schedule (Davis-Case, 1990).

A list of 18 questions was developed and modified based on the hterature
review (McKenna, 2001; Sheader, Gouldsborough & Grady, 2008) and used to
guide the interviewer to find answers to the quesfions along with the staff
guestionnaire (See Appendix A). The questions were divided into three parts.
Before starting, the interviewed academic staff members were given some
background mformation about Computer Assisted Assessment (CAA) and about
the main aims of the interviewer. The first part of the interview included
questions about their computer experience in general and how often they use a
computer at work. It aiso included guestions about their background information
abouf computerised tesits. The second part included questions to explore the
advantages and the disadvantages of computerised tests from their poini(s) of
view, as well as the difficulties and limitafions that might be faced by any higher
education institution intending to apply CAA, and their suggestions to overcome
such hurdles. The third part aimed to explore their potential reaction(s) if their
nstitute intended to switch to computerised test, and the most important wornes
they would have aboui that switch. This part amed fo investigate their
willingness or possibly their readiness {0 attend any training sessions in CAA
offered by their institutions if computerised testing was to be adopted by that

institution.

5.4. Validation Study

Although the adopted research instruments were based on current evidence, it
was important to validate them through field festing in circumstances specific fo

this study This section describes the phase one study which aimed to validate
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all study instruments before conducting the main study. There are two main
reasons for the validation study. First, it is intended to validate the instruments
and to modify them if neécessary. Second, it seeks to investigate the feasibility of
conducting the research and explore the likelihood and nature of any

organisational problem which could be encountered in the main study.

The validation study was run from January to March 2008 based on one Applied
Science College (Nizwa College). The reasons behind choosing this particular
coliege are firstly, because it had students from different regions. Secondly, it
was geographically the closest college to the researcher, which made direct
communication with the administration easier, particularly in following up with
the necessary arrangements for this phase. Also, it is easier to reach this
institution and get any missing information or data in case i is needed. [Most
importantly, however, was the fact that the findings of the first phase (validation
study) were used to refine the research questions and the used method for the

main research study].

The evidence of the validity of the instruments was accumulated from many
sources. Evidence based on internal structure was accumulated through the
use of the principal component analysis of ali questionnaires. Also, evidence
based on test content was accumulated by giving the instruments (test,
guestionnaires, focus groups and Interview questions) to a group of experts to
assess their suitability and judge whether the instruments are likely to measure
what they were infended fo measure. All instruments (test and questionnaires)
were given to a number of academic staff working in the Applied Colleges and
having good knowledge about CAA. Most feedback received concerned

spelling mistakes, rather than necessary changes to the ifems.
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The use of the terms validity and reliability are common in quaniitative research.
In terms of qualitative research the validity concept is replaced by “credibility”
whereas reliability is replaced by “dependabilify” (Guba & Lincoln, 1981). Both
credibility and dependability lead fo increased research “frustworthiness”.
According to Seale (1998, p 286) “trustworthiness of a research report lies at

the heart of issues conventionally discussed as vahdity and reliability”

In addition, the “frianguiation” was used as source of validity evidence or
credibility in qualitative data as well. Creswell & Miller (2000, p.126) cited in
Golafshani (2003, p.604) defined triangulation as “a validity procedure where
researchers search for convergence among mulliple and different sources of

information to form themes or categories in a study™.

5.4.1 Student Sample in the Validation Study

116 foundation year studenis attending Nizwa College participated in the
validation study. Classes were chosen randomly and siudenis in each class
were asked if they were willing to participate in the study. 68 (59%) students sat
for the paper test while 48 (41%) studenis the computer test. 65 (56%)

students were males and 51 (44%) were females. Table 3 below shows the

number of the students according to gender, mede and region.

Region
Mode Gendar : Total Gender
SHARQIYA BATINAH DHAHIRA DAKHLIA group

Male 9 12 7 12 L

Paper
Female 6 4 7 11 28

Mode
Total papsr group 15 16 14 23 68
Male 5 9 7 25

Computer
Female 14

Mode 4 3 23
Total computer group 9 12 21 48

Region of Residence

Table 3. Students Sample in the Validation Study According to the Mode, Gender and




For the focus groups, 10 volunteer students (6 male and 4 female) volunteered
to participate in a pre—test and post- test focus group interview. Only students

who sat the computerized test participated in the focus group.

5.4.3. Staff Sample in the Validation Study

52 randomly chosen academics participated by filling in the questionnaire. 18 of
them were females and 34 were males. The number of Omanis was 8 while the
number of non-Omanis was 44. in addition, four academic staff (2 male and 2
female) were interviewed. Table 4 below shows the staff number according to

their gender and nationality.

Nationality Total Staff The Total Staff
Sample by Sample
Language Gender Omani oNon ) Nationality/
mani Language
Male - i7
English — 1 28
emale -
: - Mal 5 | 12 >2
Arabi a
rabic e 24
Female 3 4
Total staff sample Male 5 29 34
by Gender Female 3 5 |} 18

Table 4. Staff Sample in the Validation Study According to the Gender, Nationality/
Language

5.4.3. English language Test Validity and Reliability

Evidence based on test content was the source of the validity evidence of the
English language test depending on thé judgement of experts from the English
departments at the Applied Science Colleges. That is, before being
administered, the test was given to a number of academics from English

depariments for assessment. Also, the English language test iiself (see
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Appendix A) was prepared by an academic staff member working as assistant

director in the English language programme departments.

In relation to reliability, Cronbach’s Alpha was used {o explore to the entire
sample as well as the paper and computer groups in a separate way. The
English Language test reliability was 0.86 for the paper version and 0 78 for the
computer one. The reliability of the grammar and the reading tests was good in
both modes. These coefficients indicate satisfactory internal consistencies for
the test. Table 5 dlustrates the reliabiity coefficient for the total iest as well as

the grammar and the reading tests.

Reliability coefficient
Instruments
Baper test Computer test
Total test 0.86 0.78
Grammar 0.81 0.74
Reading 066 0.54

Table 5 Reliability Coefficient for the Entire Test, Grammar and Reading

5.4.4. Validation of Computer Experience Questionnaire

All 116 foundation year students completed the questionnaire. The eight items
were subject o principal component analysis. The Kaiser-Meyer-Oklin (KMO)
value was 0.74 exceeding the recommended value of 0.60 (Kaiser, 1874) and
the Barlett's test of sphericity reached statistical significance supporting the

factorability of the correlation matrix.

Factor analysis revealed that most items (5 out 8) loaded in one factor which
reflecied the amount of computer experience and explained 32.96 percent of
the variance. Two other items (3, 7) loaded in the second factor and explained
14.30 percent Just one item (item number eight) loaded on the third factor and
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explained 13.67. However, inspection to the scree plots below revealed a clear

break after the first component (Figure 6).

Scree Plot

Component Number
Figure 6. Scree Plot of Computer Experience Questionnaire in the Validation Study

It was decided to retain one component for further investigation. The one
component solution explained a total of 32.96 percent of the vanance. For most
items loading on this component the correlation was more than 0.30 except one
item (item number 7) which had a low correlation (0.15). The internal
consistency of the scale (Cronbach’s alpha=0.66) was acceptable. In addition,
after deleting item number 7, the reliability coefficient was increased to 0.69.
The item-item correlations ranged from 0.22 to 0.58 except for item 7 for which
the correlation was very low (0.08). Moreover, the squared multiple correlations
(SMC) ranged from 0.11 to 0.39, which provided evidence for the internal

consistency of the computer experience scale.

As the content of item number seven in the computer experience questionnaire
is related to playing computer games (“Do you use computers to play games?”),
its main aim is actually to explore student prior computer experience and use.

However, it has been decided to leave this item pending until the number of the
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participants (student sample) increases to include the whole study group

members in the main study, which might change the overall results.

5.4.5. Validation of Computer Self-Efficacy Questionnaire

All 116 foundation year students completed the questionnaire. The seven items
were subject to principal component analysis. The Kaiser-Meyer-Oklin value
was 0.93 exceeding the recommended value of 0.60 (Kaiser, 1974) and the
Barlett's test of sphericity reached statistical significance supporting the

factorability of the correlation matrix.

The analysis revealed that all seven items loaded in one component with high
correlation ranged from 0.82 to 0.87. The total variance explained was 72%.
Moreover the scree plot reveals a clear break after the first component (Figure

7).

Scree Plot

&8 1T—
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Component Number

Figure 7. Scree Plot of Computer Self-Efficacy Questionnaire in the Validation Study

The internal consistency of the scale (Cronbach’s alpha=0.93) was good and
similar to that found by Fagan, Neill & Wooldridge (2004). Moreover item-item
correlations were in the expected range of 0.60 to 0.70, indicating homogeneity

among scale items. The squared multiple correlations (SMC) ranged from 0.58
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to 0.69. Together these findings provide further evidence for the internal

consistency of the computer self efficacy questionnaire.

5.4.6. Validation of Students Attitude Towards Computerized Assessment Scale

(ATCAS)

Only the 48 students who had sat the computerized test participated in
completing this questionnaire. The sample consisted of 25 males and 23 female

students.

Smith & Captui (2004) analyse the questionnaire by factor analysis using a
sample of 82 students. Their result revealed two separate factors (Eigenvalues
greater than one) .The first factor consisted of 9 items and was labelled ease of

use. The second factor was labelled CBT confidence and consisted of 4 items.

In the present study, the Kaiser-Meyer-Oklin value was 0.60 meeting the
recommended value 0.60 (Kaiser, 1974) and the Barlett's test of sphericity
reached statistical significance supporting the factorability of the correlation

matrix.

Principal components analysis revealed the presence of five components with
eigenvalues exceeding 1 explaining 23.83 percent, 13.82 percent, 11.02
percent, 9.66 percent and 8.53 percent of the variance respectively. The total

variance explained was 66.88 percent.
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Scree Plot
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Figure 8. Scree Plot of the ATCAS in the Validation Study

However, an inspection of the Scree plot revealed a break after the first
component (Figure 8). So, it was decided to retain one component for further
investigation. The one component solution explained a total of 23.83 percent of
the variance. For most items loading on this component the correlation was
more than 0.30 except four items (4, 5, 7 and 10) which had low correlation,
0.29 for items 4, 5 and 10 and 0.22 for item number 7. Moreover item -item
correlation ranged from 0.13 to 0.58 and the squared multiple correlations
(SMC) ranged from 0.22 to 0.48. The internal consistency for the scale was
0.70 which considered acceptable. Together, these finding provide reasonable

evidence of the internal consistency of the ATCAS.

5.4.7. Validation of Staff Attitude Towards Computer Assisted Assessment

52 academics staff members from Nizwa College participated in completing the
questionnaire. The sample consisted of 18 females and 34 males. The Kaiser-
Meyer-Oklin value was 0.69 exceeding the recommended value 0.60 (Kaiser,
1974) and the Barlett's test of sphericity reached statistical significance

supporting the factorability of the correlation matrix.

Principal components analysis revealed the presence of five components with

eigenvalues exceeding 1 explaining 29.05 percent, 12.72 percent, 11.35
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percent, 7.63 percent and 6.842 of the variance respectively. The total variance

explained was 67.61% percent.

Scree Plot
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Figure 9. Scree Plot of the Staff Questionnaire in the Validation Study

However, an inspection of the scree plot revealed a clear break after the first
component (Figure 9). It was decided to retain one component for further
investigation. The one component solution explained a total of 29.05 percent of
the variance. For most items loading on this component the correlation was
more than 0.40 except four items had low correlation [item number 7(0.15),

9(0.29), 13(0.12) and 11(0.39)].

The internal consistency of the scale was acceptable (Cronbach'’s alpha 0.57).
in addition the item-item correlation was 0.11 to 0.45 except item number 14
which had low correlation (0.02) and the squared multiple correlations (SMC)
ranged from 0.31 to 0.79. Together, these findings provide some evidence for

the internal consistency of the scale.

5.4.8. Validation of the Students Focus Group Method

The focus group method was tested through the phase one study using one
college with 10 students who volunteered to participate in the pre-test and post-
test focus group interviews. Focus group methods have been chosen because
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they provide a flexible method for interaction between the students and the
researcher and among the students themselves, which helps to get a deeper
insight into their beliefs, attitudes and values in relation to the research subject.
In addition, the questionnaire interview was used to set a deeper understanding
of the data. It also helps to explain particular findings from the other instruments
used, like the questionnaire, which highlights some issues and trigger further
research and exploration. Volunteers for the focus groups have been chosen
randomly from the sample of the classes intended to take the computerized test
because they are able to provide relevant and accurate information to the
researcher before and after sitting for the computerized test. Those students

would be the first students to face a computerized test if the institution decided

to adopt CAA.

After conducting the focus group method, the audiotapes were transcribed and
the data was analysed. The data obtained from the focus group discussion met
the study aims, revealing valuable answers, which shows the usefulness of
such a tool. Beside the interview, the questionnaire was very useful as it
contained most of the questions that were needed by the researcher to direct
the focus group discussion. Moreover the triangulation of data which was used
increased the credibility of the research data and enhanced the trustworthiness

and the quality of the research.

5.4.9. Validation of the Staff Semi-Structured Interview

Most of the academics who were interviewed in the validation study were from
the English language department because they are the ones who teach

foundation year students, which means that they are more capable than other

academics of providing the most accurate information. It is worth noting that the
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researcher is one of those academics who normaily: teach in applied colleges
and to avoid any sort of bias, | decided not to interfere and rely on the
information obtained from colleagues. In addition, the initial resuits were
discussed with two ‘colleagues in order to get further explanations, interpretation
and suggestions on data collection and how to deal with it. After listening to the
tapes several times, all the data was transcribed and analysed through thematic
content analysis. The interview questionnaire was very useful and met most
expected research aims. Moreover, method triangulation increased the

credibility and the dependability of the research.
5.4.10. Operational Issues

There were two particular operational issues which arose during. this validation
stud}{, and which were not expected. Ffrst, | was advised by the head of the
Learning Resource Centre where | held the online tests to get permission from
the coliege dean to. switch off the internet from all the cbllege premises except
for the LRC. This was to ensure a successful and a smooth perfermance which
would allow me to apply the computerized test without having 1o worry about

internet problems.

Second, with the pre-test focus group, for more than 20 minutes | struggled to
convince the female stqdents to join in along with the male ones. At first they
refused to sit facing males and some even withdrew and refused to participate,
but eventually, | managed to convince them. Besides, during the focus group
session, | struggled a lot to get their opinions due to their shyness. However,
after completing the computerized fest the female students participated in the
post-test focus group discussions actively and | did not have to go through what

i had gone through with the pre-test focus group so the discussion went on very
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smoothly. Therefore, in the main study it was made clear from the beginning for
female students that those who were ready to volunteer and take part in the

focus group would later have to sit in a round table facing males.

5.5. Research Design

Recently, the issue of shifting from conventonal to computerised testing has
started to acquire much attention, especially in higher education institutions. In
the Sultanate of Oman this issue was launched in all universities and colleges,
through producing CAA programmes such as Moodle, Blackboard and WebCT.
So the main purpose of this study is to explore the possibility of implementing

Computer Assisted Assessment in Omani higher education institutions.

After the validation study phase | found that students from different regions
might have differences in their computer experience and computer self efficacy
levels. So, | made sure that these factors are included in the research design
and also tried to get a large sample that actually represented students from the

different regions studying at different colleges.

As Applied Science Colleges are definitely higher education institutions which
are located in different areas and which have students from different regions of
the Sultanate, then these colleges provide a good sample of Omani higher

education institutions.

This study has two samples. One of them is students and the other is academic
staff. For students, an experimental group design was used to examine mode of
administration effects. The participants were assigned to participate i this
study according to the class allocation. Classes were randomly allocated to the

experimental group who sat the compuier test and the control group who sat the
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paper-and- pencil test. The time available for testing was two ‘hours for both

groups. For the computer test “Moodle” software was used.

5.5.1. Students Sample in the Main Study

The population of this study was defined as “full time foundation year
undergraduate students at Applied Science Colleges in the Suitanate of Oman”.
There were 1504 students in the five Applied Colleges attending a one-year
foundation course. These colleges are located in different regions affiliated fo
the Omani Ministry Of Higher Education. As College number six does not have
foundation year students, table 6 below shows the number of foundation year

students in the five colleges only.

Total
College/Gender | Male | Female | Population by
College
Ibri 73 183 256
Sur 214 97 31
Sohar 319 123 442
Nizwa 106 137 243
Salalah 196 1 56 251
Total
Population by | 908 596 1504
Gender '

Table 6. The Poputation of Foundation Year Students Regarding Gender and College
for 2008/2009 Academic Year

t chose three colleges (Sur, lbri, and Nizwa) are located in different regions. The

main reason for choosing these colleges is that the majority of the students in
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these colleges are from different regions except one college (Sur) which has

students just from one region only (AlShargiya). However, as these colleges are

located in different regions and as it is so far geggraphically between each

other, the students may have different characteristics. The fotal number of

students who participated in the study was 439, of which 212 were females and

227 were males. Table number 7 below shows the number of students

according to their gender, colleges and regions

Regarding the focus group sample, there were 10 to 12 students both males

and females who pariicipated voluntardy in focus group discussion from each of

the three sampled colleges.

- e | e - i e _Tbta l_—_E
College Gender § AlShargiya § AlDhahira | AlBatinah | AlDakhilya | sample by
College
Male 34 - 3 - 84 133
Sur
Fémale 49 - - - 40
Male 5 45 9 5 64 163
Thbri -
Female 5 44 46 4 99
Male 18 18 23 20 79 143
Nizwa
Female 14 10 10 30 64
Total sample | Male 107 63 32 25 227 439
by Gender | Female 68 54 56 34 212
Total
sample by 175 117 338 95
Region

Table 7 The Sample of Males and Females at Different Colleges from Different
Regions.

5.5.2. Staff Sample in the Main Study

All academic staff members in the three sampled colleges were invited to

complete the questionnaire. Table number 8 demonstrates the number of
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academic staff in all six Applied Colleges. As presented by table -8, Omani
academic staff makes 25% of the total number of academics while non-Omanis
make 75%. In additibn, males make 72.5% while females make 27.5% of the

total number of the staff.

. Total Population
Nationality/ Gender | Male | Female L
) by Nationality
160
. g7 63

Omani (25%)

Non- Omani 367 | 113 480
(75%)

Total Population 464 176 640
by Gender (72.5%) | (27.5%) (100%)

Table 8. The population of Academic Staff in Applied Colleges Regarding Gender and
Nationality for 2008/2008 Academic Year

Academic staff members from the three Applied Colleges were ra;ldomly
chosen to participate in this research. 12.3% of Omani staff participated in this
study while non-Omani participants made 87.7%. Also 70.5% of the participants
were males whereas (29.5%) V\;ere females. Table number 8 shows the staff

sample regarding their nationality and gender.

. | Total sample by
Nationality/ Gender Male | Female . .
Nationality
15
" 8 7 '
Omani (12.3%)
32
. . 28 4
Arabic non Omani (26.2%)
75
. . 50 25
English nron Omani (61.5%)
Total sample by 86 36 122
Gender (70.5%) | (29.5%)
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Table 8. The Sample of Academic Staff Regarding Gender and Nationality

Regarding the interviews, a sample of 23 academic staff from the three colleges
was interviewed. Most of those interviewed were teaching foundation year
students. This is because they are the most appropriate ones who are able to
provide the most accurate information about these siudents and also because

they would be the ones to apply CAA if it were {o be implemented.

5.6. Research Procedures

5.6.1. Data Collection

Participants were given a brief session about Computer Assisted Assessment
explaining its definition, advantages and disadvantages as well as how they will
use the computer to answer the questions.  All participants were asked to sign
a form of consent. Then, participants were randomly divided into two groups
(experimental group and confro] group) according fo class choices. The
experimental group sat the compuierized test while the control group sat the
paper test. Computer experience and computer self efficacy questionnaires

were distnbuted 1o all the participants.

During the paper test, information was given fo the participants verbally such as
the restricted test duration (two hours), the need o complete the fest and the
awareness of plagiarism issue. Participants were given 5 minutes to complete
the background questions that appear on the first page of the questionnaire
(paper group) such as: Siudent's academic number, Gender, Region and

College.
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However, participants in the computer group were informed about the test
laboratories and the test due time 6ne day before. Also each participant was
given a user name and a password for the Moodle programme to enabie them
to get access to the test. Each student’s user name identified the participants’
identity as well. More computer labs than needed were actually booked in
advance in case there would be a problem with any lab. The main concern was
to get ali the participants to have the fest at the same time. During the computer
test, a countdown timer displaying minutes only was positioned at the top right
hand corner of the computer screen. The computer automaticatly terminated the

test session when time had elapsed.

Participants were assigned to complete the ATCAS at the end of the test
session, subsequently; questionnaire booklets were collected from all
participants. Before starting the questionnaire, they were asked to complete the
background data that is mentioned above then write their user names and
passwords in order to confirm the students’ background information and

identity.

Volunteer students from those allocated to take the computer test participated in
the focus groups before and after sitting for the computerized test. The
researcher conducted a fwo-hour focus group session in order to explore
students’ reactions and feeling fowards computerized assessment. My role
within the focus group was to prompt the group and encourage alt the
parficipants fo be involved in the discussion, especially females who were
reluctant and required a lot of encouragement in order to articulate their feelings
and attitudes fowards computerized as;sessment. As an interviewer | was also

aware of the drawbacks of focus group research such as the difficulty of
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separating individual viewpoints from the collective viewpoint, so a lot of effort
was made 1o fully explore the diversity of opinions within the group as well as
the degree of consensus on the given topic. The participants were asked about
their prior experience in computers and computerised tesis as well as their
opinions about switching to computerised assessment. None of them reported
having had any experience in computerised festing. Also, they were asked
about the difficulties they encountered in the computerized test and whether
they would prefer to be assessed in Arabic instead of English and the reasons
behind that. However, the same questions were given to the parficipants before
and after taking the computerized test in order to frace any change in their
feelings and find out whether or not their baliefs and thoughts have changed

and in what direction their attitudes may have changed and why.

In regard to academic staff, all participants were asked fo sign a form of
consent They were assigned 1o complete a questionnaire in order to investigate
their attitude(s) towards CAA Then semi-structured interviews for the staff were
conducted to explore in depth their thoughts and opinions about CAA The siaff
interviews took place in each college and were carried out in each member of
staff's office. Each interview took 30 minutes. The interviews were recorded so
that they would be analysed later in depth and also t6 make the interviewee feel
relaxed during the interview as recommended by Burton & Bartlett (2005).

These experimental procedures are summarized in the chart (Figure 10) below.
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A brief session about
research objectives

!

Fill out computer
experience and
computer seif-efficacy
questionnaire.
Experimential group [ Control group J

= (S

Pre-test focus group { Take paper-and-pencil ]
and Moodle brief -

session.

=

Take computerized
test,
=

Fill out ATCAS
guestionnaire.

=

Post-test focus group

method,
L ‘J

Figure 10. Summary of Experimental Procedure for Students

5.6.2, Data Analysis

As this study used multiple methods the data analysis was varied. The
quantitatively obtained data were ar;alysed statistically. Firstly, graphs and
descriptive statistics were obtained to indicate the general view about data. In
addition, in order to compare different groups, an independent t-test was
conducted to variables contain two groups and one way ANOVA for variables
with more than two groups. Then Multifactor ANOVA was conducted. Covariate
ANOVA was used to detect the relationship between some variables. In addition

factor analysis using a principal component was done in the validation study
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and main study as well. Relability (Cronbach's alpha coefiicients) was
calculated for all study instruments. The Statistical Package for the Social

Science for Windows (SPSS) was used to perform the statistical analysis.

The qualitative data obtained from the focus groups and the semi- structured
interviews was analysed thematically through a thematic content analysis. This
method was used to identify participants’ views, experiences, feelings and
thoughts towards CAA according o the obtained data. The audiotapes were
then transcribed and the content of transcripts was thoroughly studied The
material collected was later reduced by selecting, focusing, simplifying,

abstracting and transforming the raw data {(Miles & Huberman, 1994).

Using multiple methods of data collection allows trianguiation in this study which
enhanced the trustworthiness of the findings. For example the consistency of
the data obtained from questionnaire and confirmed by interviews or focus
groups will be source of validity evidence and will increase the credibility and

dependability of the study finding.

5.7. Ethical Considerations

Ethical Approval was obtained from the University of Plymouth and the Ministry
Of Higher Education in Oman to use tests and questionnaires and conduct
group interviews for students as well as interview teachers and distribute a
questionnaire. All the details of the study were included in a covering letter and
participants, students and teachers, signed a consent form before participating
in the study (See Appendix A}. The consent form contained a description of the
purpose of the study, details of the data gathering methods, a description of the
potential benefits of the research and an assurance that participants could
withdraw from the study at any time without penalty. Furthermore, before
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starting the data collection phase, the deans and heads of the English
department of each college were informed about the aims of thé study, the

research timetable and the proposed data gathering techniques.

All the data was treated in a way which protecied the confidentiality and
anonymity of the students and teachers involved in the study. Students were
informed that each could get their test resuits by email on request. Moreover,
students and teachers were informed that their identities would remain
anonymous, and that no personal information along with the signed consent
forms would be disclosed either verbally or in the publications of any document

assoclated with project.

At the end, | have got good instruments that have enabled me to get reliable
and frustworthy data, which helped me to fif together the whole picture. The
next chapters will be devoted to the analysis and discussion of all the data that

was obfained from many sources.
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Chapter Six: Exploring the Equivalence of the Students
Performance

6.1. Introduction
This research seeks to investigate the equivalence of both assessment modes
(traditional paper-based and computer-based assessment). This chapter is the
most important in the thesis because 1t addresses the key question of whether
student test scores are affected by the mode of administrafion K also
investigates whether or not there are any difierences in performance for each
mode of delivery for students of different gender, from different colleges or

different regions of residence.

First of all, the sample characieristics are described to give a general overview,
Then, the preliminary analysis of test scores s made, using graphical displays
and descriptive stafistics in order to provide a general view of the whole data.
A sequence of increasingly complex statistical analyses was performed. First,
mean scores were compared in terms of groups (by mode, gender, college and
region) ignoring all the others factors. Then, all grouping factors were combined
into a single analysis {(Mult-Factor Analysis of Variance) to determine the effect

of each factor when all others are taken into account simultaneously.

There are several advantages for using Multi-Factor Analysis of Variance such
as reducing the risk of type 1 errors which separate ANOVAs can cause
through mulliple testing (Pallant, 2005). Moreover, unequal numbers between
subgroups may cause bias in the one way analysis result. for example, if
fermales outnumber males in one college only, any gender difference may
appear as a difference between colleges. Hence, Mulfi-Factor ANOVA is very

useful, because it can help us identify any significant main effects or
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interactions. Finally, all the findings. of the chapter will be summarised and

discussed in the light of the literature:

6.2, Sample Characteristics, Preliminary Analyses and Descriptive

Statistics
6.2.1, Sample Characteristic

Table 10 below shows the sample sizes and sample summary statistics for

students’ performance in relation to mode, gender, college and region.

Variables Count { Percentage | Mean sD
: Paper 243 55.4% 20.55 6.95
Mode -
Computer 196 44.6% 20.23 6.41
Male 227 51.7% 16.99 5.31
Gender
Female 212 48.3% 24.08 6.09
Sur 133 30.3% 18.08 5.56
Colfege bri 163 37.1% 21.28 6.66
Nizwa 143 32.6% 21.58 7.23
Alshargiya 175 39.9% 18.82 6.11
AlBatinah 88 20% 21.82 6.69
Region )
AlDhahira 117 | 26.7% 20.57 6.96
AlDakhlia 59 13.4% 22,71 6.93
Total students sqmp!e, Mean 439 100% 20.41 6.7
and SD

Table 10. Demographic Data of Respondents and the Totat English Test Scores Mean
and SD According to Mode, Gender, College and Region. _Scores are out of 50.

Of the 439 siudents assighed to the paper and computer test, 227 (51.7%) were
males and 212 (48.3%) were females. According to the class a!iocation, 243
(55.4%) of the respondents sat for the paper-based test and 196 (44.6%) sat for

the computerized one. This cohort comprises students belonging fo three
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Applied Science Colleges, 133 students in Sur, 163 in lbri and 143 in Nizwa
which respectively make up 30.3%, 37.1% and 32.6% of the total siudent
number. Once again we can nofe that these studenis come from different
regions of the Sultanate as 175 students (39.9%) come from AlSharqiya, 117
students (26.7%) come from AiDhahira, 88 students (20%) from AlBatinah and

59 (13.4%) come from AlDakhilia region .

6.2.2. Preliminary Analysis and Data Summary

Prior to conducting the main analysis of performance, inspection of the
graphical and numerical summaries in the Appendix B, indicates that scores
could be considered to be normally distnbuted for the total English language
scores and its components (grammar and reading}. The purpose of this section
is to give a general ovérview of the data before presénting the restult of formal

hypotheses tests.

The table 10 above shows the iotal Enghsh test scores according o mode,
gender, coflege and region. It seems that the means of the fotal English test

scoras are very similar across modes of administration.

The resulfs obtained also indicate that in total, female students seem {o have
scored higher than male studenis in the fotal English test. As for differences
between colleges, it can be seen that while there are similar means for the
students at lbri and Nizwa Colleges, the performance of the students at Sur

College was somewhat lower.

in regard to differences beilween students from different regions, there are
almost equal mean scores between AlDhahira, AlBatinah and AlDakhlia regions
whose mean scores were higher than students from AlShargiya. This is

expected because the majority of AlShargiya students are studying at Sur

150




College which also had the lower mean compared to other colleges. In addition,
the standard deviations (SD) reflect almost equal variation between students

from different regions.

Table 11 below shows the mean and the standard deviation (SD) of the
grammar and the reading tests in relation {o the mode of delivery, gender,

college and region.

Grammar _ Reading
Variables - -
Mean sD Mean SD
Paper 12.79 | 4.71 7.76 3.07
Mode
Computer 1276 §{ 5.06 747 2.87
1 Male 1054 | 39 | 644 2,53
Gender

Female 1517 | 4.61 8.90 2.90
Sur 11.54 | 3.94 6.54 2.76
College Ibri 1325 | 529 38.03 2.89
Nizwa © 1339 1 529 8.19 3.04
AlShargiva | 11.92 | 4.35 6.89 2.83
AlBatinah 13.63 § 4.98 8.19 2.83

Region -
AlDhahira 1263 | 524 7.94 3.11
AlDakhlia 1432 } 4.90 8.38 298
Mean and SD for the whole sample 12.77 | 4.87 7.63 2.98

Table 11. Grammar and Reading Mean and SD in relation to (Mode, Gender, College

and Region). Grammar Scores are out of 30, Reading scores are out of 20.

The grammar mean scores for both modes are simitar. Again females have a
higher mean score than males. In addition, there is dissimilarity of means
regarding colleges: Sur College has a lower mean score compared to Nizwa
and Ibri which seem fo have a similar means. Regarding the region variable,
AlDakhlia has higher mean scores than the other three regions. Whereas

AlShargiya region has the lowest mean comparing to the rest of regions
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The table also shows that both paper and computer delivery modes give similar
means regarding the reading test Yet again, females seem to have slightly
higher mean scores than males. In addition, there are differences regarding
colleges: Sur College has a lower mean score compared to Nizwa and lbri
which seems to have similar means. Regarding to the region, we can see that
AlDakhlia and AlBatinah seem to have a similar means, whereas Al Dhahira

has a slightly higher mean than AlShargiya.

6.3. Test of Equality of Means

The previous section suggests that there may be a difference in siudents’
performance n relation {o gender, college and region variables but not mode.
Undertaking more rigorous formal stafistical analysis, we should note that the
first criterion for demonstrating fest equivalence is the equalily of means.
Therefore, this section will compare the scores from different groups using an
independent tiest and one way ANOVA to determuine whether there is a
statistically significant difference between the mean test scores in relation to

group variables such as mode, gender, ¢ollege, and region of residénce.
6.3.1. Effect of Adminisiration Mode on the Total English Language Test

In order to test the hypothesis which is HO 1:There is no difference befween
average fest scores in relation fo the method of delivery , looking at the box

plots in figure 11 indicates the fotal fest mean is almost equal between paper

and computer groups.
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Figure 11. Mode Box Plots for the Total English Test Score

An independent t-test was first performed to determine whether both groups
yielded comparable mean results of the English language test or not (Appendix
B). This test was found to be not statistically significant [t (437) =0.504,
p=0.615], indicating the equivalence in average student performance between
those who have taken the paper-based and those taking the computer-based

tests.

In addition, the equality of variances was tested using Levene's test for equality
of variances in independent samples. The result of the test (Appendix B)
indicates that the paper and computer tests did not differ significantly in their

variances (F=2.677, p=0.103).

The difference in means between the paper-based and the computer based
administration groups was also evaluated using the effect size calculated by the
eta squared index (Pallant, 2005). The effect size was very small (0.0005)
according to Cohen’s (1988) criterion. That means that there is no practical
difference, or only 0.05 percent of the variance in total English test score was

explained by mode.
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6.3.2. Effect of Administration Mode on the Grammar and Reading

Regarding grammar and reading, the preliminary analysis, using box plots in the
figure 12 and 13, indicates the grammar means are roughly comparable
between the paper and the computer groups. However, the reading test has a

higher mean score for the paper test compared to the computer one.

Dager mode computer Mode - paper mod computer mude

Figure 12. Mode Box Plots for Grammar  Figure 13. Mode Box Plots for Reading
Test Test

The t-test result was not statistically significant [t (437)= 0.073, p= 0.942];
[t(437)=1.01,p=0.311] for both grammar and reading respectively, indicating that
the paper and the computer groups yielded comparable mean scores in both
grammar and reading tests. Moreover, the result of the Levene’s test indicated
that the paper and the computer test did not differ significantly in their variances

(F=0.625; 0.313, p=0.430; 0.576) (See Appendix B).

The effect size (Eta Squared) of the mean difference was also calculated.
Based on Cohen’'s standards (1988) the effect size for both grammar
(0.000005) and reading (0.0023) were extremely small. In other words, there is

almost no variance in grammar and reading which could explain by mode.
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This finding verified that students in general did not seem to be affected by the

mode of delivery and their performance was related only to the test content.
6.3.3. Gender Variation on the Total English Language Test Score
In order to test the hypotheses which is Ho: There is no difference between

average fest scores and its parts (grammar and reading) in relation fo

examinee’s gender; a t-test was conducted to investigate the gender difference.

The first glance at the box plots (Figure 14) indicates that the mean total English

test scores were not comparable between males and females.

40 4

P e

N= 3% a2
male FEMALE

GENDER

Figure 14. Gender Box Plots for the Total English
Test

The t-test shows that females performed significantly higher than males in the
total English test scores [t (439) =12.941, p< 0.0005]. Females also show a
slightly greater variance than males. Since the assumption of equal variances
was violated in the total test score [ Levene's test F=8.86,p=0.003] , the result
presented is based on an alternative t-value which compensates for the fact that
the variances are not the same (See Appendix B). The magnitude of the
difference in the means was large (Eta Squared=0.276) in terms of Cohen’s

(1988) criterion. It is not clear what the cause of this difference might be.
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6.3.4. Gender Variation on the Grammar and Reading Test

Preliminary analysis using box plots (Figure15 and 16) indicates that the
females also performed better than males in both the grammar and the reading

components of the test.

o

ﬁ
Q
ﬂ
| ;'
)

Figure 15. Gender Box Plots for Figure 16. Gender Box Plots for
Grammar Test Reading Test

The t-test results (Grammar [t(439)=11.31; p<0.0005 ; Reading [t(439)=9.42; p<
0.0005)] show a significant difference in terms of gender with females
achieving higher scores than males in both grammar and reading (See
Appendix B). In addition, the effect size (Eta Squared) was large for both

grammar (0.226) and reading (0.166) according to Cohen'’s criterion.

One question which arises is whether males and females performed differently
across the two modes of administration. This is exactly the sort of question that

the Multi-Factor Analysis described later is designed to answer.
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6.3.5. Colleges Variation of the Total English Test Score

Looking at the figure 17 indicates that Sur College has the lower mean scores

than the other two colleges which appear almost comparable.
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Figure 17. Colleges Box Plots for the Total English Test

One way ANOVA, presented in the Appendix B, showed a statistically
significant difference between colleges in the mean total test scores
[F(2,436)=12.17, p< 0.0005]. Despite reaching statistical significance, the
actual difference in mean scores between the groups was quite small according
to Cohen’s (1988) terms. The effect size calculated using Eta squared was

0.053.

Follow up analysis (Post Hoc Comparison) using the Tukey HSD test indicated
that the lowest mean score for Sur College ( x=18.08,SD=5.56) was significantly
different from Nizwa and Ibri colleges [lbri (x= 21.28, SD =6.66) and Nizwa (x=
21.58, SD=7.23], while Nizwa and lbri means did not differ significantly from

each other (See Appendix B ).
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So, could the College performance difference be related to the difference in
composition of student body, or difference in proficiency on entry to college, or

difference in teaching?

6.3.6. College Variation of the Grammar and Reading Test.

Preliminary analysis (Figure 18 and 19) also indicates that Sur College has

lower mean scores than the other two colleges in both grammar and reading.

= COLLEGE
COLLEGE

Figure 18. Colleges Box Piots for Figure 19. Colleges Box Plots for

Grammar Test Reading Test
Hence, one way ANOVA was conducted to explore if there is a significant
differences in students’ performance over the three colleges (Sur, lbri and
Nizwa). There was a statistically significant differences in grammar and reading
F(2,436)=6.34, p=0.002] ; [(F(2,436)=13.63, p< 0.0005)] respectively (See
Appendix B). Despite reaching statistical significance, the actual difference in
mean scores between the groups was small in the grammar (0.028) and

reading (0.059) according to Cohen'’s (1988) terms.

Follow up analysis (Post Hoc Comparison) using the Tukey HSD test indicated

that the mean score in grammar and reading for Sur College was significantly
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different from Nizwa College and Ibri College, while the means of Nizwa and lbri

colleges did not differ significantly from each other (Appendix B).

6.3.7. Regional Variation on the Total English Test

Preliminary analysis (Figure 20) indicated that students coming from AlDakhlia
have the highest mean scores whereas AlShargiya students have the lowest.

Moreover, it seems that AlShargiya and Al Dhahira were almost comparable.
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Figure 20. Regions Box Plots for the Total English Test

One way ANOVA was conducted to explore if there is a significant difference in
students’ performance over the regions (See Appendix B). There was a
statistically significant mean effect between regions in the total English test

scores [F(3,435)=7.19, p< 0.0005].

Follow up analysis (Post Hoc Comparison) using the Tukey HSD test indicated
that there was no significant mean difference between AlDhahria region and the
other three regions. In addition, the lowest mean score for AlShargiya region

was significantly different from AlBatinah and AlDakhlia regions (Appendix B).
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However, despite reaching statistical significance, the actual difference in mean

scores between the groups was quite small according to Cohen’s (1988) terms.

The effect size calculated using eta squared was (0.047). It is important to note

that most Alshargiya region's students are studying at Sur College which is also

has the lowest performance compared to the other two colleges.

6.3.8. Regional Variation on the Grammar and Reading

Looking at the box plots (Figure 21) of the grammar component indicates that

AlDakhlia students have the highest mean scores whereas AlShargiya students

had the lowest. But looking at reading box plots (Figure 22) it seems that all

three regions except AlSharqiya had similar means.

-

Figure 21. Regions Box Plots for
Grammar Test
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Figure 22. Regions Box Plots for
Reading Test




There was a statistically significant effect between region means: in grammar
[F(3,435)=4.83, p=0.003] and reading [F(3,435)=6.47, p< 0.0005] (See

Appendix B).

Follow up analysis (Post Hoc Comparison) using the Tukey HSD for grammar
test indicated that there was no significant mean difference between AlDhahria
region and the other three regions. In addition, the lowest mean score for
AlShargiva region was éigniﬁcantly different from AlBatinah and AlDakhlia
regions (See Appendix B). Similarly, in the reading test; it has been found that
AiSharqiya lower mean score was significantly different from the other three
regions. Whereas the other three regions mean scores did not differ significantly

(See Appendix B).

Despite reaching statistical significance, the actual difference in mean scores
between the groups was quite small according to Cohen’s (1988) terms. The
effect size calculated using eta squared was 0.032 for grammar and 0.043 for

the reading.

6.4. Test of Equality of Means Using Multi-Factor Analysis of Variance

These preliminary analyses suggest that, ignoring factors such as gender or
region of origin, the mode of delivery does not affect test scores. However, the
existence of significant gender, college and regional differences leads to
considering the possibility of the existence of the question of whether there may
be a mode effect which differentially influences scores for males and females.
Accordingly, a Multi Factor ANOVA was undertaken. In this method, overall
effects such as the difference between genders mean show up as main effects.

Any differential eifects of mode between the genders would show up as a
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significant interaction {denoted MODE*GENDER) in SPSS oufput. As well as
the differences between gender, college and regions seen previously, this more
complex thorough and sensitive analysis now (Table 12) shows a small but
significant effect of mode, and a highly significant interaction between mode and
gender. This different pattern arises because the comparison between modes
(for example) takes the difference between genders into account, rather than

ignores it

Tests of Between-Subjects Effects

Dependent Venable- TOTAL

Type Il Sum
Source of Souares df Mezn Soquare F 3 Eta Sguared |
Coreciad Model 8308 3382 35 237 297 8.373 000 A2
Intercept 101238 153 1 101238 153 | 3572 282 000 Bo9
MODE 127 578 1 127 578 4 502 034 1
GENDER 1817.524 1 1817.524 64 133 (L] 157
COLLEGE 215.4a8 2 $07.704 3 800 023 018
REGION 240.325 3 80.108 2.627 038 021
MODDE * GENDER 330.098 1 335,450 11 885 ao1 025
MODE * COLLEGE 10 345 2 5172 183 833 ulin]
GENDER * COLLEGE 16 185 2 3093 286 752 oot
MODE * REGION 35 el 3 11.894 420 73D 003
GENDER * REGION 205 091 3 66.3654 2 442 065 aig
COLLEGE * REGION 179 295 3 59 785 2109 uis]:] 0t5
Ervor 11420 986 403 28.340
Total 202641.000 439
Corrected Total 19726.374 438

"""a R'Squared = 421 {Adiusted R Sguared = 371)

Table 12. Muiti Factor Analysis of Variance for the Total English Test Score

When ail explanatory factors are examined together, a different picture
emerges. Mode now shows a significant effect on the total test score which is
different from the conclusion based on just a simple t-test (section 8.3.1.). This
resul indicaied that students performed betier in the paper test than in the
computer one, even thcugh the difference in mean was less than one point
(0.32). Also It should be noted that the effect size was small but significant for

the total test (Eta Squared=.011)

162




However,:no-mode difference was detected:in: the:gram
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Dependent Variable: TOTREAD

I3

Source

Type HI'Sum
of

& -

Eta

Corrected Model
Intercept

MODE
GENDER
COUEGE
REGION

Error
Total
Conected Total

MODE * GENDER
MODE * COLLEGE
GENDER * COLLEGE
COLLEGE * REGION

1168.060°
14397.248
25293
208.360
54.413
22462
160
5.787
14,209
30,422
2745.626
29508.000

30913.686

§§§&NN-\WM“—K-‘»$

33,373
14397.24%
25,293
208.360
27.207
7.487
160
2.893
7.150
10.141
6.813

4.808
2113.213
3.713
30.583
3.993
1.008
023
425
1.049
1.488

019
2349

878

351
217

uared

.B40
009
07t
018
[008

011

a. R Squared = .298 {Adjusted R Squared = .238) |
Table 14. Muilti Factor Analysis of Variance for Reading Test

Gender shows a highly significant effect on the total test, grammar and reading
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The colleae main effect was sianificant for the total test score and for reading
which confirmed the result bv one wav ANOVA analysis as well. However. the
qrammar test shows no sianificant difference over the three colleaes. which is
different from the conclusion based on one way ANOVA. The effect size was

small for total test. grammar and readina (Eta squared= 0.019. 0.008. 0.019).

The region main effect was significant in the total test score which also
confirmed the one way ANOVA resuit. Whereas no significant difference was
detected in the arammar and readina across the different regions. which is

different from the conclusion based on one way ANOVA.

The only sianificant interaction was between aender and mode of assessment
and the mean plot below (Fiqure 23) clarifies that females achieved better

scores in the paper while males achieved better in the computer one.

Estimated Marginal Means of total

e g _|

29 m‘{ —— male

= ~ FEMALE

i 24.00—
g 22.00
g 20.00
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o— =
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pw'm conw;t Weoche
mode

Figure 23. Estimated Maraginal Means of the Total English Test Score

As the number students in each group is not equal, estimated marginal means
are used to compare the means of unequal sample sizes which take proportion

of the sample size into consideration. Table 15 below shows the total English
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test score estimated marginal means and standard error for male and female:

performance in both modes separately.

Wale Female | Meanof

Mode [} n Mode
(Std.E) | (Std.F)
16.33 25,58

Paper ©0.486) | (0.530) 20.55
17.91 22.43

Computer (0.573) (0.556) 20.23

“ézz';:: 16.99 2408 | 2041

Table 15. Estimated Marginal Means and Standard Error for the Total English Test
Performance between Gender/Mode

Further exploration of the gender/mode interaction using t-test, presented in
Appendix B, showed a significant mean difference which shows that males tend
to achieve better in the computer test compared to the paper test of the total
English test scores [t (227)=2.116, p=0.036). Moreover, the magnitude of the
difference in the means was large (Eta Squared=0,276) in terms of Cohen’s

(1988) criterions.

In respect to females, there was a significant difference as well but, their
achievement in the total test scores was higher in the paper test than in
computer test [t (212) =3.88, p < 0.0005). Moreover, the effect size was
moderaie (Eta Squared= 0.07) according to Cohen’s (1988) terms (Appendix
B).

in regard to (Mode*Gender) grammar test, theré was a significant mean
differences for males as showed by t-test [t (227) =2.57, p=0.01)], where males

did better in the computer test (x=77.38, SD=4.78) than in the paper test
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(x=8 93, SD=3.12). Unlike males, females achiaved higher scores in paper
(x=16.19, SD=3.97) compared fo computer (x=14.06, SD=5.00) with significant

means differences befween means [t (2712) =3.44, p<0.0005)]1 (Appendix B).

in contrast, males in the reading test component showed no significant
difference across modes [t (227} = 0.387, p= 0.699)] which means that males
yigided comparable scores in the computer test (x=6.53, SD=2.45) and the
paper one (x=6.39, SD=2.60). However, females students still achieved better
in paper test (x=8.40, SD=2.80} than in computer one (x=8.37, SD=2.96) with a

significant difference between means [f (2712} =2.60, p=0.010)] (Appendix B).

These results indicate that males may benefit more from computer tests while
females may be disadvantaged by them. This fact was hidden in the earher
simple analysis and has only shown up because a more sensitive statistical
approach has been used. There are many possible explanations for this resulf,
for example the potential effect of computer expernence or computer self
efficacy differences, or also perhaps the siudenis aftfitudes’ towards
computerized test It might also be explained by computer anxiety and
preference differences between males and females. The next chapters will

explore these possibilities.

6.5. Discussion

The findings of the present study show a small mode difference in the total
English test score with students tending to perform slightly higher in the paper
test compared 1o the computerized one. It is interesting that the mode
difference is very small {0.32), which can be explained by the fact that as

students used fo the tradittonal test so they got higher score on paper test.
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Another explanation might be brought by the effect of other variables such as
computer experience or computer attitudes which will be investigated later. Also
it might be explained as Dimock & Cormiet, {1991) suggest that computerized
testing on the first occasion may produce lower scores, and which they called
the “novelly factor”. Also Fulcher (1999) asseris that there is a strong rapport
between familiarity with computers and students’ achievement on computerised
tests and he stresses the importance of ensuring that students are familiar with
the testing mode, for assessment results would otherwise be impacted by other
variables than the test content. According to Fulcher, “the issue of familiarity is
not new in language testing. It has always been accepied that test-takers
should be familiar with the item types and mode of test delivery before taking a
test to ensure that these factors would not be confounding variables in score
interpretation” (1999, p.291). Accordingly, lack of computer familiarity may

transiate into impaired student performance on computer-based assessment.

It may also be explained as Wolfe & Manalo (2004) argue that “it is likely that
such an effect would be more pronounced for Jthe] examinees for whom English
is a second language because these examinees would perform a double

franslation — native language to English and then English to keyboard strokes”

(p.54).

The most interesting finding is that although females generally score higher
than males in both modes, females score fower in computerized test than in
paper tests while males score higher on computerized rather than in paper
tests. Ht is hard to explain this result as for both males and females this was the
first encounter to the computerised assessment but males’ performance was
higher on computer which seems that the novelty of mode did not affect them
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as females did. However, one possible explanation might explain this resuit, is
the fact that in Oman, boys have access to the computers more than girls inside

or outside homes and schoois (see Chapter Three).

Wallace & Clariana (2005} verified that females tend {c have high scores when
they have the same amount of practice on computers as males In their study,
at the beginning, females had lower scores than males before the course. They
also note that most studies have found that males use computers more often
than females inside and ouiside homes. However after iaking the same
extensive fundamental computer course, females tended fo have higher scores
than males. This means that when females are given the same opportunities fo
deal with computers as males then females will not be disadvantaged by

computerised tests.

Wolfe & Manalo (2004) have also investigated the impact of the test mode
effect on the performance of learners of English as a second or a foreign
language in a direct writing assessment. They have found out that those with a
higher Engiish language proficiency level performed better in both testing
modes while those whose, level of English is rather low, performed beiter in the
paper-based test. They state “we found a weak two-way interaction between
composition medium and English language proficiency with examinees with
weaker English language scores performing betier on handwritien essays while
examinees with better English language scores performing comparably on the
two testing modes” (Wolfe & Manalo, 2004, p.53). However, in the present
study females seem fo have higher English proficiency level, as their
performance was higher than males in both modes, but they performed beiter

In the paper fest compared to computer one, while males preformed better in
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the computer based test. So, this simple' explanation may not be correct here.
This interaction between gender and mode may suggest searching deeper into
psychological processes and attifudes to identify the important factors that

affect female’s performance in computerised assessment.

There was a difference in the total scores among colleges and regions. Sur
College had the lowest score compared to the others. Most students who study
at Sur College are originally-from AlSharqgiya region which also had the lowest
scores compared to the other three regions. As other colleges had students
from different regions and Sur College has students only from one region
(AlShargiya) that might reduce the students’ motivation and competition. It is
difficuli to explain the potential cause of this finding, but this may relate to the
students’ computer experience or their attifudes towards computers, which may
affect stuc_:ients’ performance. That is what the next chapters are intended to

explore.
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Chapter Seven: Stundents’ Computer Experience and Computer
Self-Efficacy

7.1. Introduction

It has been shown in the previous chapter that males and females perform
differently depending on the mode of test administration. Also there were small
but significant differences in relation to the mode, college and region in ferms of
the total English test score. So, the pumose of this chapter is to investigate
other factors which may explain these differences. In particular, | have
examined whether computer experience and computer self efficacy differ in
terms of gender, coliege or region and whether the level of computer
expefience and computer seif efficacy can partly explain the differences In test

sgores.

The same statistical approaches (procedures) will be used through this chapter
as in the previous one. Even though the study instruments were evalualed
during the validation study, the resulis will be confirmed on this larger sample.
Finally, a discussion will summarise the findings of this chapter in the light of the

literature.

7.2. Brief Description of Data Collecting and Organisation

7.2.1. Cemputer Experience Questionnaire

The computer experience questionnaire, presented in Appendix A, consists of
eight items taken from many studies (Al-Kother, 1999; Johnson, Ferguson &
Lester, 1998, Smith & Caputi, 2004) which intend to measure the amount and

kind of students’ computer experience. All eight items were coded in order to let
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higher marks reflect high computer experience. The overall marks were
summed giving a score between 8 to 24 marks: 8 expresses very little computer

experience while 24 expresses lots computer experience.

7.2.2. Computer Self-Efficacy Questionnaire

Seven items from the computer self efficacy scale originally developed
by Fagan, Neill & Wooldridge (2004) were used. The individual marks were
summed o give a score between 7 and 35 marks: 7 expresses very low

computer seff efficacy and 35 expresses very high computer self efficacy.

7.3. Factor Analysis Validation for Computer Experience and

Computer Self-Efficacy Questionnaires

7.3.1. Factor Analysis for Computer Experience Questionnaire

439 foundation year students participated in completing the questionnaire. The
sample consisted of 227 (52%) males and 212 (48%) females. The eight items
were subjected o principal components analysis. The Kaiser-Meyer-Oklin value
was 0.76 exceeding the recommended value 0.60 (Kaiser, 1974) and the
Barleft’s test of sphericity reached statistical significarice supporting the

factorability of the correlation matrix.

Principal components analysis revealed the presence of three components with
eigenvalues exceeding 1 explaining 32.7 percent, 13.5 and 12.7 of the variance
respectively. The total variance explained by these three components was 59

percent.
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Figure 24. Scree Plot of Computer Experience

The inspection of the above scree plot (Figure 24) revealed a clear break after
the first component. It was decided to retain one component for further
investigation. The one component solution explained a total of 32.7 percent of

the variance (See Appendix C).

Most items loaded in this component with a coefficient of more than 0.40
except one item (item number 7) which had a low coefficient (0.12). This item
had a low correlation in the pilot study and this large sample confirms the
finding. The internal consistency of the scale (Cronbach’'s alpha) was 0.67
which was the same as in the validation study. However, the alpha when item
seven was deleted increased to 0.71. Because of the low loading and increase
in the Cronbach's alpha, seven out of the eight items on the computer

experience questionnaire were retained for further analysis.

7.3.2. Factor analysis for Computer Self -Efficacy Questionnaire

The seven items were subjected to principal component analysis. The Kaiser-

Meyer-Oklin value was 0.88 exceeding the recommended value 0.60 (Kaiser,
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1974) and the Barlett's test of sphericity reached statistical significance

supporting the factorability of the correlation matrix.

Principal components analysis revealed that all seven items loaded on one
factor with eigenvalue 4.18. The total variance explained was 60 percent
(Appendix C). Moreover the scree plot (Figure 25) revealed a clear break after

the first component.

Scree Plot
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Figure 25. Scree Plot of Computer Self-Efficacy

The correlation for all items loaded in this component was 0.71 to 0.83. Also the
internal consistency of the scale (Cronbach’s alpha=0.89) was good. This result
agrees with the internal consistency of the scale in the Fagan, Neill &
Wooldridge (2004) study which was (Cronbach's alpha) 0.93 and in my
validation study (Cronbach’s alpha=0.93). Together these findings provide
further evidence for the internal consistency of the computer self efficacy

questionnaire with no modification.
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7.4. Reliability Coefficient of the Instruments {Computer
Experience and Computer Self-Efficacy).

Relability coefficients for computer experience and computer self efficacy are
reportéd in Table 16 for the entire test taking sample and separately for the

paper and computer groups.

Reliability coefficient | Computer experience | Computer self efficacy

Entire sample 0.71 088
Paper group D68 090
Computer group 073 088

Table 16. Relability Coefficient for the Computer Experience and Computer Self-
Efficacy

For the fotal sample, reliability coefficient for computer experience and
computer self efficacy was 0.71 and 089 respectively These coefficients
indicate satisfactory internal consisiencies for computer experience and

computer self efficacy scales in both groups.

7.5. Analysis and Comparisons between Groups
7.5.1. Preliminary Analysis
Prior to conducting the mamn analysis, the inspection of the histograms in the

Appendix C, and box plots indicated that {ctal scale scores were normalily

distributed for both computer experience and computer self efficacy.
7.5.2, Descriptive Statistics
Table 17 below shows the mean and standard deviation for computer

expenence and computer seif-efficacy scales in relation to demographic factors
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Computer Computer Self-

Experience Efficacy
Variables
Mean SD Mean SD
Paper 12.02 2.61 24.57 7.89
Mode

Computer 1217 289 24.57 177
Male 12.05 2.74 24.83 7.47

Gender
Female 12.13 2.74 24.29 8.20
Sur 11.43 2.88 26.58 6.42
College lbri 12.07 2.61 27.00 5.63
Nizwa 12.71 2.59 19.38 8.79

AlSharqgiya 11.75 2.91 25.80 7.17
AlBatinah 11.97 2.65 23.71 7.95
AlDhahira 12.20 2.56 26.06 713
AlDakhlia 13.05 247 19.01 8.35

Mean and SD for the
whole sample

Region

12.09 2.74 24.57 7.83

Table 17. Computer Experience and Computer Self Efficacy Mean and SD, in Relation
to (Mode, Gender, Collage, and Region)

It can be seen in the table above that the computer experience mean is very
similar between the paper and the computer groups as well as males and
females. However, it is noticeable that Nizwa College students have a higher
computer experience mean than Ibri and Sur colleges. In relation to the region
factor, all three regions have similar mean except AlDakhlia which has a slightly

higher mean.

Regarding computer self efficacy, the table above shows that the paper and the
computer group have almost similar means, and the males’ mean is similar to
females’. Howeuver, it is noticeable that students at Nizwa College has a lower

computer self efficacy mean than the other two colleges. In relation to the
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regions, it seems that AlShargiya and AlDhahira have similar means. However,

AlDakhila region has a lower mean than the others.

7.6. Comparison of Means (Computer Experience and Computer Self

Efficacy)

This section investigates scale scores from different groups using an
independent t-test or one way ANOVA to determine if there is a significant
difference in the computer experience and computer self efficacy mean scores

in relation to the variables such as mode, gender, college, and region.

7.6.1. Comparison between Paper and Computer Group

In order to test the hypotheses which is HO: There is no difference in computer
experience and computer self efficacy in relation to examinee's test mode,
preliminary analysis (Figure 26, 27) indicated computer experience and

computer self efficacy are almost equal between the paper and the computer

groups.
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Figure 26. Mode Computer Experience Box  Figure 27. Mode Cog:ptt;ter Self-Efficacy Box
Plots 0
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An independent t-test, presented in the Appendix C, showed that there were no
significant differences between the means of computer experience and
computer self efficacy between the paper and computer groups [computer
experience t (437) = 0.562, p= 0.574)] and [computer self efficacy t (437) =
0.001, p= 0.999)] indicating the equivalence of computer experience and
computer self efficacy in the paper and computer groups. It is important to know
that the two experimental groups (paper or computer) did not differ in computer

experience or self efficacy.

7.6.2. Comparison between Gender

In order to test the hypotheses which is HO: There is no difference in computer
experience and computer self efficacy in relation to examinee’s gender,
graphical displays (Figure 28 and 29) and the summary statistics in Table 17
above suggest that computer experience and self efficacy were comparable on

average between males and females.
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Figure 28. Gender Computer Experience Box Plots  Figure 29. Gender Computer Self-Efficacy Box Plots

Independent t-tests showed no statistically significant difference [t (439) =0.302,
p=0.763)]; |t (473) =0.722, p=0.471)] between males’ and females’ computer

experience and computer self efficacy respectively. In addition, the effect size
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calculated by eta squared was very small (0.00005; 0.001). This may be
surprising because | found a consistent gender difference in performance on the
test and much of literature suggests that such variables as computer experience

and computer self efficacy have a positive impact in the students’ performance.

7.6.3. Comparison between Colleges

In order to test the hypotheses which is HO: There is no difference in computer
experience and computer self efficacy in relation to examinee’s colleges,
preliminary analysis using box plots (Figure 30, 31) as well as means, standard
deviations which are presented in Table 17 above suggest that Nizwa college
students have the highest computer experience and the lowest computer self
efficacy, while Sur College students have the lowest computer experience

among the three colleges.
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Figure 31. College Computer Experience Box Plots Figure 30. College Computer Self-Efficacy Box Plots

One way ANOVA shows that there was a statistically significant difference
between colleges in both computer experience and computer self-efficacy (F
(2,436) =7.842, p< 0.0005]; (F (2,436) =53.65, p< 0.0005] respectively. The

effect size was small (Eta squared=0.04) for computer experience but it was
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large for computer self-efficacy (Eta squared=0.20). This is reflected in the box

plots above.

Follow up analysis using the Tukey HSD test (Appendix C) indicated that Sur
College students had the lowest computer experience whereas Nizwa and Ibri
Colleges did not differ significantly. However, even though Nizwa college
students had a higher computer experience than students at Sur college, they
have the lowest computer self efficacy compared to other colleges. It is not
clear, but it may be that Sur College has students from just one region
(AlShargiya), who have lower computer experience compared to the other
regions, this might lead them to feel confidence and secure as most of them
have low computer experience and no spirit of competition as they cannot

compare themselves with students from other regions.

7.6.4. Comparison between Regions

In order to test the hypotheses which is HO: There is no difference in computer
experience and computer self efficacy in relation to examinee’s region of
residence, preliminary analysis using box plots (Figure 32, 33) as well as the
mean and standard deviation presented in Table 17 indicated that AlDakhlia
region has the highest computer experience mean while the other three regions
seem to be comparable. In contrast, AlDakhlia region has the lowest mean
computer self efficacy compared to the other three regions which seems

comparable.
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There was a statistically significant difference between regions in the
mean of computer experience and computer self efficacy (F (3,435)
=3.515, p=0.015)] ;[( F (3,435) =14.51, p<0.0005)] respectively.
However, the effect size was small (Eta squared= 0.024) for computer
experience and moderate (Eta squared=0.06) for computer self

efficacy.

Follow up analysis regarding computer experience, using the Tukey
HSD test (Appendix C) indicated that there was a significant mean
difference between AlDakhlia region and AlShargiya, unsurprisingly,
because most AlDakhlia region students study in Nizwa College which
also had the highest mean computer experience. However, there was
no significant mean difference among other regions. For computer
self-efficacy, there was a significant mean difference between
AiDakhlia region which had the lowest computer self efficacy mean

and the other three regions.
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This is not surprising, because most AlDakhlia region students are studying in
Nizwa college which also had the lowest computer self sfficacy mean compared
fo the other coileges. However, there was no significant means difference
among the other three regions. it might be explained here that because
students at Nizwa college have higher computer experience, so they may
expected that the computerised test will require lots of complicated things and

that what affected their computer self efficacy.

7.7. Comparison of Means Using Multi-Factor Analysis of Variance

In order to detect significant factors when all demographic characteristics are
considered together, Multi-Factor Analysis of Variance (Table 18.19) was used
to test the null hypothesis that each effect’s level means are all equal,
simultaneously for each of demographic variables. The assumption of normality

and linearity were tested and satisfied.

Tests of Between-Subjects Effects

Dependent Variable: TOTALEXP

Type il Sum Mean Eta
Source of Squares | df F__|Sia | Squared
Corected Model 445,036 35 12715 1.810 |.004 136
intercept 36654,616 1 | 26654.616 | 5216.6 |.000 .928
MOBE 2.899 1 2889 A3 1.521 .0m
GENDER 24.100 1 24 100 3430 |.065 .00
COLLEGE 106.535 2 53.267 7.581 |.001 036
REGION 60.618 3 20,206 2876 |.036 021
MODE * GENDER 17.979 1 17.979 2559 1.110 006
MODE * COLLEGE 10.435 2 5218 743 |.477 .004
GENDER * COLLEGE 33.968 2 16.984 2417 |.080 012
MODE * REGION 15151 3 5.050 719 |.541 005
GENDER * REGION 28.615 3 9.538 1.357 [.255 010
COLLEGE * REGION 93.037 3 31.012 | 4.414 {.005 032
Error i 2831.675 403 7.026 ’ '
Total 67408.000 439
Comacted Tatal 3276.711 438 .

a. R Squared = . 135 (Adjusted R Squared = .061)

Table 18. Muiti Factor Analysis of Variance for Computer Experience
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Tests of Between-Subjects Fffecis

Dependent Vanable. SELFEFEL

Type il Sum
Source of Squares df Mean Square E Sig Eta Squared
Conected Model 8222 49t a5 234 933 5079 000 308
Inleteept 126957 720 1 126857 720 | 278553 Uk 874
MODE 4425 1 4425 096 757 000
GENDER 22602 1 22602 488 485 01
COLLEGE 2595 853 2 4287 831 28055 1] 122
REGION 371407 3 123 802 2876 047 020
MODE ~ GENDER 96 845 1 95 845 2.094 149 o5
MOCDE * COLLEGE 2767 2 10384 224 749 o
GEMDER * COLLEGE 635115 2 317 558 € 865 o 033
MODE * REGION 88 598 3 29 633 638 a1 0as
GENDER * REGION 144 928 3 43310 1044 373 008
COLLECE * REGQON 180 080 3 60027 1298 275 010
Error 18642.640 403 45 260
Total 26918241 000 439
Comected Total 25865 490 438

3 R Squarsd = 306 {Adusted R Squarad = 245)

Table 19 Muiti Factor Analysis of Variance for Computer Self Efficacy

When all explanatory factors are examined together there was no significant
difference between the two expenmental groups in terms of mode or gender
There were some significant differences shown up in relation o college and
region for both computer experience and computer self efficacy which
confirmed the preliminary analysis using one way ANOVA The effect size was
small for computer experience for college (0.036) and region {0.021). Computer
self efficacy effect size was moderate for college (0.122) and smalt for region

(0.020).

The only significant interactions which have been found in computer experience
were between college and region with small effect size (0.032) The only
significant interaction which has been found for computer self efficacy was
between gender and coliege. The effect size was also small (0.033). Further

exploration was done to investigate these interactions

Table 20 presents computer experience estimated marginal means and

standard errors for the interaction between college and region. Sur College has
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students from just one region (AlShargiya) whereas the other two colleges have

students from the all four regions.

) SHRQ BATI DAH DAK Miean of
College/Region
X(Std.E) | X(Std.E) | X(Std.E) | X(Std.E) | College
SUR 11.43(.23) - - i 11.43
IBRI 14.40(.839) | 11.29(.358) | 12.10(.281) | 14.00(.884) 13.21
NIZWA 12.25(.469) | 13.09(.462) | 12.50(.501) | 12.88(.375) 12.83
Mean of Region 12.95 12.27 12.50 13.61 12.09

Table 20. Estimated Marginal Means and Std.Error for Computer Experience between
College/Region

The ANOVA results shows that there was a significant difference between

students from AlShargiya and AlBatinah regions who are studying at different

colleges (Figure 34) whereas AlDakhlia and AlDhahira students studying at

different colleges did not differ significantly. Beside, the equality of variances

using Levene's test indicated that the four regions did not differ significantly in

their variances (Appendix C).
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Figure 34. Computer Experience Mean plots for AlShargiya and AlBatinah Regions’

Students Studying at Different Colleges
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Further investigation {Appendix C) showed that AlShargiya studenis studying at
Ibri College had higher computer experience than students from the same
region but studying at Sur College; where AlBatinah students studying at Nizwa
College had a higher computer experience than students from the same region
but studying at lbri College. An explanation cah be given here that when
AlShargiya student studied at differerit colleges holding siudents from different

regions that might increased the spirit of enthusiasm and competition amongst

them.

Regarding the inferaction between gender and college for computer self
efficacy, table 21 below which displays the means for gender/college and the
mean plots {(Figure 35 below) indicate thai females have a higher computer self
gfficacy mean than males in two colleges (Sur and Ibri) whereas in Nizwa

college, males have a higher mean than females.

GENDER SUR BRI NIZWA “é;l"g;f
/COLLEGE X(Std.E) X(Std.E) X(Std.E)
Malo 25.89(0.749) | 26.92(0858) | 22010.772)| 24.94
Fomale 27.78(0980) | 27.55(.600) | 16.50(0.858) |  23.97
Moan of Collegs 26.53 2723 1930 @39

on Gender/College
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Table 21 Estimated Marginal M.eans and Std.Error for Computer Self-Efficacy Based
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Figure 35. Gender/College Mean plots of Computer Self-Efficacy

ANOVA results show no significant difference in computer self efficacy between
males and females at Ibri and Sur colleges, whereas there was a significant
difference between males and females at Nizwa college were males have
higher computer self efficacy than females (Appendix C). It may be explained,
because females in Ibri and Sur colleges did not feel threatened from males as
they have low computer experience. In contrast students at Nizwa colleges had

higher computer experience which might affect females students computer self

efficacy.

7.8. The Relationship between Computer Experience and Computer Self

- Efficacy

One important question is whether there is a relationship between computer

experience and computer self efficacy as the previous result showed that
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students with higher computer experience have lower computer self efficacy.
However, findings in most of the literature on the topic suggest that there is a
positive relationship between computer experience and computer self efficacy.
In this study the Pearson correlation coefficient was r = 0.006 (p=0.900).
indicating that computer experience and computer self efficacy were not related.
Also the scatter plots (Figure 36) below shows no relationship between
computer experience and computer self efficacy in this study sample. This study
result seems to be inconsistent to many studies (Fagan, Neill & Wooldridge,
2004) that concluded the positive relationship between these two variables.
However, my study sample is different than the other studies as most students
in my study had low computer experience in general. So, some students who
had low computer experience may think that it is adequate while other students

who have more computer experience may think is not.
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Figure 36. Scatter Graph of the Relationship between Computer Experience and
Computer Self-Efficacy
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7.9. The Relationship Between Computer Experience and Computer
Self- Efficacy on the Total Test Performance.

Multi-Factor ANCOVA was performed to investigate whether computer
experience and computer self efficacy as covariate variables have an influence
on the total English test scores and the grammar and reading scores separately

(Tables 22, 23 and 24). The assumptions of normality and linearity were tested

and satisfied (Appendix C).
Tests of Between-Subjects Effects
Dependent Variable: TOTAL .
Type 11 Sum . Ea
Scurce : of Squares df | Mean Square F Sig. 1 Squared |
Comrected Model sazs.2o12) a7 233,997 8426 | .00 437
imterept 4919.392 1 4919.392 | 177.749 000 307
SELFEFF 195.983 1 185.983 6.720 o1 016
EXPERIEN 167.985 1 167.985 6.670 .014 015
GENDER 1659.908 1 1659.908 { 59.976 000 A3
MODE. 432100 1 132,100 4773 029 oz i
COLLEGE 68.332 2 34166 1.235 292 ) .0g6
REGION 189,648 3 83.216 2.284 078 017
GENDER * MODE 337,482 1 337582 | 42190 om 030
GENDER * COLLEGE 4.844 2 2422 .oes 916 .000
MODE * COLLEGE 12.489 2 6.245 226 798 .00t
GENDER * REGION 247.458 3 82486 | 2980 031 S22
MODE * REGION 35.387 3 12.129 438 726 .03
COLLEGE * REGION 152.719 3 50.906 1.839 139 014
Error 11098.083 | 401 27676
Total 202641.000 | 439
Conected Total 19726374 | 438

a. R Squared =437 {Adjusted R Squared = .385)

Table 22. Multi Factor Analysis for the Effect of Computer Experience and Computer
Self -Efficacy on Total English Test Performance
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Tesls of Between-Subjecks Effects
Dependerd Vanable. TOTGRAMNY
Typalll 3em
[Souce 1o | of |MeanSquae | F | S, | Elasqumred |
Cogected Modet 8807 13821 37 102 898 62684 000 66
Intencept 1820 720 1 1820720 110 841 000 7
SELFEFFL 67 348 1 67343 4100 044 10
EXPERIEM 82746 1 82748 5037 025 Mz
GENDER 726 518 1 726618 44 235 00 09
MODE A1 259 1 41 259 2512 114 008
COLLEGE 12.262 2 513 373 689 002
REGION 91 064 3 30355 1 848 138 014
GENDER * MODE 326 977 1 aB9r7 19 8068 000 047
GENDER * COULEGE 635 2 342 021 o979 600
MCDE * COLLESE 1aM 2 888 042 859 000
GENDER * REGION 111 580 3 ares 2764 031 017
MOOE = REGQON 26325 3 8775 534 559 004
COLLEGE * REGION 80 581 3 26 854 1635 181 ot2
Error 6586985 | 4 16 426
Tolal 82059000 | 432
Corected Talal 10324 123 | 43R L

4 R Squared = 356 (Mdjusted R Squared w 308)

Table 23. Multi Factor Analysis for the Effect of Computer Experience and Computer
Self -Efficacy on Grammar

Tests of Between-Subjects Effects

Dependent Vanable TOTREAD

Type I Sum Mezn
Sowte of Sguares df L2 F S Fa ared
Corectad Mode! 1200 0328 | &7 32877 4845 000 308
intercept 758 251 1 788251 | 112580 ono 219
SELFEFFE 30153 1 20153 4471 035 011
EXPERIEN 14 462 1 14 463 2144 144 005
GENDER 1690 D4t 1 80841 | 23310 [+h1] 066
MODE 25 638 1 25 638 28 052 009
COLLEGE 26 B95 2 13 448 1894 138 010
REGION 16 237 3 6079 80 441 o07
GENDER * MODE 2 282502 1| s282E02 014 807 000
GENDER * COLLEGE B9y 2 4458 ] 517 ou3
MODE * COLLEGE 7033 2 3515 521 594 003
GENDER * REGION 28 3 10993 1630 182 012
MODE * REGION 1535 3 528 078 o972 001
COLLEGE * REGION 23703 3 7901 1 174 320 009
Etor 2704 853 | 401 6745
Toted 28508 000 | 439
Comected Total 2913886 | 438

4 R Squared = 308 (Adjusted R Squared = 245)

Table 24. Muiti Factor Analysis for the Effect of Computer Experience and Computer
Self -Efficacy on Reading

There were significant effects of computer experience and computer self
efficacy on the total English test scores [F=6.070; p=0.014; F=6.720, p=0.010]
and the grammar fest [F=5.037; p=0.025; F=4.100, p=0.044]. However, in the

reading fest, there was no significant effect for computer experience [F=2.744,
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p=0.144] whereas there was a significant effect of computer seif efficacy-

[F=4.471, p=0.035].

" It is worth noting that when computer experience and computer self efficacy

were included as covariate variables, no college and region significant
difference in the totai English test score was detected. However, the mode
difference, gender difference and differential mode effect of the two genders

were still present.

The parameter estimates (Table 25) showed a positive relationship between
computer experience and the total English test performance and the grammar
scores. However, there was a negative relationship between computer self
efficacy and the total test performance, grammar and reading scores. That
means students who report low computer experience and high computer self

efficacy performed lower on the English test.

. I E Total .

Parameter Estimate(sig) performance Grammar Reading
Compnuter Experience * o 0.25(0.01) 0.17(0.02) 0.072(0.14)
Computer Self Efficacy -0.16(0.01) -0.06(0.04) -0.04(0.03)

Table 25. Parameter Estimate between Computer Experience and Computer Self-
Efficacy and Total Test, Grammar and Reading

7.10. Discussion

The findings presented in this chapter may explain some differences relating to

test performance which were found in the previous chapter such as college and
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region differences. As the previous chapter shows, there was a significant
college difference with Nizwa College achieving betier scores compared fo Sur
and Jbri Colleges. in this chapter it was found that students at Nizwa College
have higher computer experience than those in the other two colleges. Also this
chapter found that there is a positive significant relationship between computer
experience and the fota!l test performance. All of thése may explam why NiZzwa
College students performed better in the test, as they had higher computer

experience compared to the others

In addition, in the previous chapter it was found that AlDakhba students’
performance was higher on the total test compared to AlShargiya region, which
may be explained by the highér computer expénende level of students from
AlDakhlia region. Also, when computer experience and computer self efficacy
are included as covariate variables, no coliege and region differences in the
total test score have been detected. This suggests that the performance
differences between students at different collieges, or from different regions,
may be explained by their computer experience, rather than any feature of the

college or region.

It was surprising that Nizwa coliege students had the lowest computer self
efficacy level compared to the other two colleges even though they had the
highest computer experience level. Also, the present siudy found no
relationship between computer expernence and computer self efficacy in
contrast to many studies that did find a relationship (Busch, 1995; Jchnsaon,
Ferguson & Lester, 1999; Moroz & Nash, 1997). Even though Fagan, Neill &
Wooldridge (2004) point out that mcreased famiharity with computers is
positively related to computer self efficacy, there are other studies which
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concluded that the increased computer experience does not necessarily

translate into increased computer self-efficacy (Sam, Othman & Nordin, 2005).

However we may be able to relate our findings to the lack of student training in -
using computerized assessment, which may affect student confidence. -
Moreover, computer self efficacy depends on self beliefs and perceptions more -
than knowledge or experience. Also, students who think they are capable of .
doing tasks will be likely to do so successfully. In éddition, it might be explained
by motivation as Bandura (1977) points out that “self efficacy is believed to play
a critical role in self-motivation, especially when a certain level of motivation _is.
necessary to initiate coping with unfamiliar tasks. As Sein, Olfman & Bostro['n
(1987) suggested that focusing on the development of an. appropriate
motivational level is more important than knowledge acquisition “(Cited in

Torkzadeh, Kouifteros & Pflughoeft, 2003, p.263, 264).

The other finding relates to the impact of computer self-efficacy on the students
performancé which had a small but significant negative impact on the students’
total scores. This finding is actually inconsistent with the findings achieved. by
most of the studies that havé investigated the impact of computer self-efficacy
on students’ performance (Chou, 2000; Fagan, Neill & Wooldridge; 2004;

Jonhson, Ferguson & Lester, 1999).

In fact, rriost of the éfﬁdies cited above have concluded that increased computér
self-ei;ﬁcacy levels had substantial effects on reducing computer anxiety and,
accordingly, improving student performance on computer-related ‘tasks
(Khorrami—Arani, 2001). - This finding is sitressed by Torkzadeh, Koufteros. & .
Plughoeft who assert that “researchers to date confirm that computer self-

efficacy not only determines decisions by individuals to- accept and use the
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computer system. but 18 also a aood predictor of achievement in computer-

related tasks” (Torkzadeh. Koufteros & Pluahoeft 2003. n.264)

However the result in my study might be explained-by studenis’ inexperence in
the use of computers as assessment tools. which is due to lack of computer

expernieance in aeneral A . ,

it should also be stressed that althouah lack of exoefience with computers
tends to affect student performance on comouterised assessment. there is still a
wide consensus on its nealiaible impact on the performance of students takina
multiple-choice auestions  Citing (Bennétt. 2002: Bridaeman.’ Beiar &
Friedman, 1999, Tavlor et al.. 1998), Paek points ‘out that “for muitiple-chdice ’
tests. the research suaaests that differences in computer experience have
virtually no effect on test scores” (2005. 0.10) However the present study found
a weak but sianificant relahonship between computer expenence and test
performance. This aarees with the findinas of numerous studies like Choi &
Tinkler {2002) who point out that computer test performance was impacted. bv .
computer experience. and that.the studenis who had_a lower computer
experiénce level tended to attain lower -scores than those _having a higher
computer- experience level when taking computerised tests Accordina to Peak
(2005), “Choi & Tinkler found that computer experience was related to computer
test performance, as students who rarely used a computer tended to perform

lower in both mathematics and reading than those studenis who hgd rr;ore

computer experience” (2005, p 15).

-_

However, Choi & Tinkler note that acauiring experience with computers would
uitimately translate into students’ attainment of better:scores on CBTs Hence,

according to‘them increased student computer experience would account for
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eliminating; the::Aéstina..mdde: effect:. €hoi:’& Tinkler-:point out_ithat “more-
frequent-exposure o such:online exams.mav:-'eventually.eliminate the:noveity
and:mode:effect’. {2002, 5:40): 3. ¢ . v so e, vme iz Loy e

R T I R I R L N P 5 L s PN PO TIE L i L S SR L TP L LN
Fuither investigation “showed’ that students 'from 'AfShardiva and AiBatinah
redions studving at diffSieit colledas have diffarent eombiiter experiencs levels,
colleaes have tha sarmé combuter éxperience level. As tori and Nizwa collees
have:students:from four reqions that:miaht iead: to:increase thermotivation and
compeétition: between students contrary: to :Sur-Colleae: which:thave :istudents iust:

T PO T 5
4 . Trletl e 1, ey,

from Alsharaiva.region, ir.0; Jrwt e e e T

Al this studv flind a Significant interaction in ‘compiter self efficacy betwesn'
aénder and collead ‘Further fivestigation” shiowed' that Whils"in Nizwa Coilegs"
ialé stadents had a hiaher compifer self-éfficaey level than feniales there Was”
né sionificant differénce betwesn malss and females st ibii"arid’ Suf bolledes it
shoiid b& rioted that Bifhotiah this resiiltasherally aarees With ‘e findings of
most of the studies which have addressed the issue of Gomputer sélf-sfficacyin-
refation, o..gender.. part of this.result is..nonetheless. fotallv. inconsistent with;;
much- of the literature. written .on. this, issug. . That is. while the first part.of the.
result, (the case: of Nizwa College).seems fo:bein hammonv. with. the findings,,
postulated in, most. previous. studies: which have investioated the..impact. of,
aender on attaining computer self-efficacv and have stressed that male, rather.
than female, students were the ones had a higher computer seif-efficacy level
(Betz & Hackett, 1981; Busch, 1995; Comber et al., 1997; Hackett, 1985 Isiksal
& Askar, 2005; Post-Kammer & Smith, 1985) ; there is little empirical evidence
to support the eaquivalence of computer seif efficacy between males and
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females .in: both lbri and Sur Colleges. This, in fact,. contradicts -Buseh '(1985)
who.reports tracing-no gender:differences in :.computer seif efficacy regarding
simple computer tasks. However, the finding of mv study is to a-great extent
congistent with the finding of Comber ef al.. (1997) whose study, traced some.

aender difference in favour of males who fended to have more confidence and

experience. in using computers despite the fact that they did. not find any

significant gender differences when.they used long experience as.a covariate..

Manv: studies.have also reported. that-males:have more computer. experience:
and mere access to:the computers than. females (Clariana & Wallace, 2002;
Comber et al., 1997, Wallace & Clariana, 2005; Wolfe &.Manalo.. 2004). and*
pointed, out that this might affect female’s. performance in.computerized tests.
However, the present, study did not find .,a,nv,QiﬁergnQQ§{beMe§n males .and
fe{_rgglgs: regarding computer faxpgrienge or computer self efficacy ( except, Nizwa ’
College), which.did not.explain why females did better in the paper test than, in.
the compufensed one while males achigved better scores. in the computer

- .t + . .

rather than the paper test. B .- e -

The quigstion-that mow arisés s*whether the gendér diffeféhcs in performiancs -
ofi ‘paier or 6n computér is-related 1o actual computer éxpeérience, ‘or whetfier
thére are fore decpsdatéd atiitudes towards computers; especially wheh used
for ass&sémént, Which’may affect pefformande. This 1§ what the next chéipter-

L - -
. x v
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8.1. Introduction el )
SIS E ARSI S HIPILE O

Previous:parts of -this:study have. found, college. and region test performance

ATl
it

differences: which: were., assocrated with. dlfferences |n students computer

-----

Ja',',,o|o

experience:.-Also:there: were, mode. .effects, on. test performance Wthh has

. wite "F 1.,
PSR IR S P

indicated:'that: the :higher, computer expenence IS the better test pertormanoe

S

#*

gets. However.. - resuits-did.not explaln why males drd better on, the computer i

oo 0
B

while females did better-on the .paper test, even though they generally have

comparable computer expenence and computer self &ffi cacy Therefore, the

: B LT

main purpose of - thls chapter |s fo. explore whether males and females are

-"'oa'- "

different in therr attrtudes towards computensed assessment Also, this chapter

R

will seek to explore whether such varlables as college or regioh: aﬁect students’

The following r'c'hapters- :of this Study---will be .dea"ting with both \quantitative and
qualitative analy5|s methods to explore more.; deeply students’ perceptlons and

views towards computensed tests Quantltatwe data obtalned' from the

\'l.'-. A J.'-_-"‘.
Vo md -

questionnaire may be explamed and clartf ed rnore through the-focus’ grotips.

The: focus.groups -will -give,. us deeper msxght into students attltudes towards

1
. -. - .
-ared f '_, -

compuiterised fests.and may present us wrth ctant' catlons WhICh cannot be

STk, ". T RS o
. R °., .

obtained from-quantitative data. ... . . . .
- STrowete THRERNLIL afe Scegn Yo e\ e s

As‘ done prewously», thé’ $ame: statistical procedures. were applled throughout

Yy Ndum ,,4

this” chapter " i “addition; glalitative, approaches,,were used to investlgate the

N R
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research:questions,about the students’, percept:ons thoughts wews and feeling

"“5“'\-3!;‘,?

towards implementing CAA Fmaﬂy,‘the fihdifigs ‘will be discussed n the light of

the literature.

ot
*y
“

8.2. Sample Characteristics

The sample sizes are différant from previous chiapters-Uecause ‘only. students

who sat the computsriSed tesf participated i thé questionnarre arid focus.group.: -
BT I T R L s

interviews. The table 26 below shows the sample sizes and percentages fory, -

students that partlclpated to comp[ete the Atfitudes Towards Cornputenised s -

Assessmént Scale (A'I"CAS) in retation fo'gefider, collede’ and region: - . . -

AN ST Y I R . .
P EEL Mariables .1 Count Percentage
> - - r l BRI ‘l" ;"“ - I N
- .l.!. R . "‘z...: -
coes el ., Male 95 485%
Gender =¥ |+ + ole v W - 0.t v a TSR SO )
) Female 101 '51,1% AL P
RPTRI N e = -
* Sur' - 627 st 3B6% oo - |l R
Tt fe College - Tbri . 73 372%
L Nizwa 61 A% e
" AlShargiya’ TBIY T AL3% LT v e
R . . .|. AlBatinah 31 15.8%
“Region * et b~ . b Lo x IV
AlDhahira 54 27.6% (O
te e w0 [TATDakAGe {30 [~ 153% e
. Total students sample ) 1?6 100%

Table-26.,.Sample Slze and Percentages Aocordmg fo Gender Collage and Regton

3.1.,'d R R -
- .

Of the 196 students who filled out ‘the questlonna:re 85 °(48.5%) were :males
and 101 (51 5%) were fema!es Thls ‘Gohort comprises sfudénts belonging to
three Applied Science Colleges, 62 students fromSur, 73 frdr'Ibri and 64, from,
Nizwa which fespétivily take up 31.6%, 37.2% and 31:1%.of the fotal student

number. Onice Zéga:ﬁ we should fiote that:thése. students -come from different

196

GomindL




regiohs of the ‘Sultanate 45 81 ‘stiiderits ‘(41.3%) corne. from: AlShargiyas 31 - -
studéits' (15:8%) ‘cofie Troni-AlBatinah, 54" sfudents (27.6%) from AlDhahia . -
and 30 (153%) come from Alﬁékﬁlia-régibﬁ. AN NS A

L
Ve

8.3. Factor Analysns and Rellabillty of the Attltude Towards
Computensed Assessment Scale [ATCAS] R TR

Fap e e e e ¢ TIPS SO R BRI G IV LTI PR
The ATCAS cale contains 13 iteris developed:by-Smith and Caput (2004). All..,
13 itéins of the ATCAS were subjected fo principal component. analysis. The, .,
Kaiséi-Méyer-Oklin vélue Was 0:75 exceeding the- recommended value 0,60 .

(Kaisér, 1974] arid the Barleft's 188t of sphericity reached statistical.significancs:
supporting thie fctorability-of the ortelation matrix: ;- ~ . o~
Principal components analysis revealed the presenck of five components with:.
elgenvalues exceedlng 4 explaining:27.1: percent;: 1.1 ‘percent, 10 percent 8 7

K N L LTI

percent and 7.8 percent of the vananée Fesfaectwely “THE total variande <.

explained:by these components was 64,7 percent (Appendix D).
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Figure 37. Scree Plots of Attitudes Towards Computerised Assessment Scale
(ATCAS)
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However, the inSpection of the scree plot (Figure.37) reveals.a clear break after | _
the first component “it. Was, decided: fo . retain. .one component - for, f'u:r‘t‘lj.e:r_‘. .

investigation. The one component sofution-explained: a total of 27.1-percent of

the variance (See Appendix D) Most items loaded on this component with a

L ‘(e ! -
S LI 3 i‘ c;'?\l Y|J L i“ Ty ‘;_{‘ ‘l“kQ;r ‘fpt’ i f ‘ _l i I

coefficient of more than 0.40 exoethJ 'tv(vo} 1§te‘n;s‘ ﬁand 8? Whlfh h:atd |2vi A
coefficient (0 25 and 0.16). The item number 5 had a low coefficient in the pilot

study and this+largel sample-confirmed the-finding: The internal congistency of ..
the-scale (Cronbaéhs:alpha) increased:from- 0,76 {0 0.78 when-tbese,two jtems
weré' Geletéd. Aldo; when:these twocitems: was deleted, the .one- component_ e
soltitioh” explained-31:52 ipefcent of-the variance: Because of the low loading ..
and the increase in Cronbach’salpha; 11, out: the 13 .items. on. tbh‘,t?( ATCA:% )

questionnaire-wele retained for further analysis.
TR G Ll s el

ey,

8.4. Preliniinaty Analysis dnd Descriptive Statistics for Students’. .
Attitudes Towards Computer Assessmen; Scale [ATCAS)

R By e EERE TRV B I
The scale items weréco'dedu? ‘ofdertd let higher storé feflect positive: attitudes
towards compuiensed test. The individual marks were summed to give score
between 11 and 55. Prior to conducting the main analysis of the attitude data,
inspection of the histograms and box plots, which are presented in the Appendix

indicated that scale scores were normally distributed for the students’

¥

attitudes fowards CAA scores.

The table 27 below demonstrates the mean scale scores and standard
deviation of attitudes towards Computerised assessment according to gender,

college and region on the 11 remaining ftems.
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| R A T e T - T . T
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Variables Meatl 1 SD-

Gender Male 3246 | 704
ST e e T I
College -+ . fe albric oo {3006 o 0932 o -
Nizwa T 3235 6.99

Y Ll

“Kisharqiga | 3036 |- 810} -

© “"Aldhahirz ] 30:83 10.22
ol o0 e o | AlDeKhlia ] 3187 g . 764 |
Mean and SD for the whole students sample | 30.84 | &35

Tabte 27 Students’ Soores on ATCAS Questlonnalre {MeanSD) According 1o
Gender College and Reglon _

1.

!.":.’3-"' Lt $ e o
PR o P SN

":‘l - _-'-
k) ': - l -.

Prel:mlnary analysts uslng box plots whlch are presented in Appendlx D and

PR R - } .o

the means and standard dewations presented in the table 27 above mdlcated"

._‘.

that males reveal sllghtly more positive attitudes than females Females also'k

showed sllghtly greater vanance As for the eollege variable, it could’ be noticed: -

that whlle there |s almost a s:mrlar ear for studenfs attitudes fowards:-CAA at

-

Ibn and Sur colleges the attltude of the students af Niziva® College wals ‘slightly' -

hlgher ln regard to the regrons vanable 1t séerfis obvioiis-that there-was almost

né differetice betwaer the stiidents fromvdifférent regions.: .+ © =1 o

",
e ]‘ e

8. 5 Companso_n of Means [ANOVA and Multl Fat:tor Analysis of

Vanance)

P .
H '

This segtion.will:compare. the mean ;Scores of different groups to determine if.

thefe iare any:significant differences. between the mean slcores in relatlon o
variables~ suchy ‘as..gender,. college, and reglon Ash dooe ln the prewous
chapters, the means of each factor will, be compared one by one by t-test .and.
ANOVA, then all together by Multi Factor Analysis Of Vanance it lmportant to‘
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note that the statistical analysis based on computér gioup sample only, so
1 L v or g.-" h

mode effect cannot-be-included .. . PR

in order to test the hypothesls Whlch 1s Ho There is. no dtﬂ’erence between
students’ amtuees towards Compuier Ass:sted Assessment, in regard fo the
gender, coh‘ege or'reg:on of ongm for gender varlab!e “t-test found "a~significant
difference i (1 86) =2. 71 p"O 007] Indlcatlng that males® attitude was more
positive (X= 32,46, SD-=7. 39) than females (X- 29 31,,80 9.19). Smce the

.3 t

assumption oi‘ eqeel venances was _wolated n-the total test score [Levene s test

R

1 - "‘

F=5.673, p=0.018], the result presented is based on an altemative t-value which

compensates for the fact that the variances are not the same (Appendlx D).
it ni,‘-\’:.‘rf B tar-x ooty

e ,_:“i CR T !‘. _‘.:‘

However the magmtude of the drfference was smaﬂ (Eta squared-0 036)

3 i - } “
i I et A R L N AR L S 7 3 T

accordmg to Cohen s (1 988) cntenon

'I -( L 1. -
RS HY Y [ 1;*" 4 e o 1veer e

One-way ANOVA, presented in the Appendlx D, found no sugnrﬁcant diffe:en‘ce

A AT "r -‘1, FIa

'.\
[£]

mn-the, students’ attitudes toward the computensed test between coIIeges [ F

(2.183) = 2.413, p = 0.092], and the actual dnfferenee in mean scores between

,'&r!::__ J T gt !

the groups.was.gmali (Eta squared- o 024) ,accordzng to Cohen 1S (1988) terms.

- L1l
Ot SN

.....

between reg!ons [(F (3 192) -O 248, p—O 863)] and the actual difference in the
DS B 2 A FTCI T P 14 T T T O S T T o
mean scores between the groups was extreme!y small (Ela squared-(} 004)?
T A R TP

according to Cohen's (1988) terms.

Muit:iFélétor Analysis of Variahcs “was' uséd ' (Table : 28)- to- test” the” null.
hypothe51s that each effect’s level means aré' all' équal,” when all .of -the.

T4 .

demograph:c vanables are ' considered ‘together. -The asstimption-of normiality

" .
Cis wr ot e - Lo .
T T PR Ty

and Imearity was tested proved satlsfactery

-
- - . -
-y a

- P
¥ 4 tres 4 - P v . Fd N
-‘ - . b -~ H -, . P -
- 4 e - oty ;‘ii T s TR oy PR
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TN - 442 7 . . Lo S H . +
EETRTIILES i 03 IS FY R EA S L LY T P L R e S K1 R s PP TS T & S

sl L d g o Teats,of Between-Subjects Effeets- ., .

&}

Dependent Variable :ATCAS

Source Squares Df Mean Square F Sig. Eta squared

Corrected Madel 1511.060°, 17| 86.886] 1.310§ iy A1

FEOA

it i

Ve gdTas T Faa le el owaycve g
--.__ttit._al LA T S FPL O AT

Type ! Sum of sl by

intercept | 12036%62? Yyl qo0de662F| 7isese - ool . e0ef . LT
Gender: s e ] an 10420k -1, tao,f:.zot.‘_-; UL L .- FROPP L I
Cotege | igt304 2 coes 13 266 015

Region | ngéél"’ Y 30933' 456| ER: C 7 RN
gefidlerolidge. | % 110200 © vn - 2 O10p 2000 ey, 10008 - L 0008 Ll

ender * region 208.024 69.341 1.022: 384 017

college * region 317.465
Error 12079.71 6* 178 67.8644
Otai '(M i -..:; :—;:"!99{9%:00’0 ¥ r—— gy 19.6 e T N PPRREI O R,

(P N LR P x ) ;
: P I SRR B LIRS N

3
Corrected Tétal™ ] ~ 135890. ’773'“ . *-~195 R Ly SYerReTpn DL G

Fast bm g s same

aR Squared =111 (Adjusted R Squared "‘026}' ST e e 3"‘* e -

?

Table 28 Multi. I‘-’actor Analysis in, Attltudes Towards Computensed Assessment scale
BN e e T e e (ATCAS} T T e e e s

e e - TP .. ' )
- ok T R I
= ; B L oYY

T I
e he Tt e

e

When atl explanatory factors are examlned together there was no significant

[ ‘- . -,

eﬁect of any of the factors as wetl as no sngmf cant mteraction lt should be

noted thls resuit is dlfferent from the conctds:on based on }ust a slmple t-test”
Al en R T AP 'i.'»"' ST s

between gender and consmtent Wlth the college and regton result based én ong *

way ANOVA So, the small gender dlfference can be explamed by diffefent’

samples across regions and colleges, rather than a student gender difference.”

Students’ differences are therefore considered across gender, region and

college.
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8.6. The Relationship between Students’ Attitude towards

Computerised Testing and Their'Coiputet Experience and Computer

? -

L et s L P mntr b Mt ol LT LY ¥ wat o v
e e eI NN W LS i e ] e i Rt T BERL ST PPN Y
“uat Ty

Self-Efficacy } ! : : : : .
. . | : : Cht e i

R UL SN S ;L ;
T T e

| £~ - ] N 4 t

Students’ attxtudes towards oomputensed testmg may be aﬁeoted by thelr !
3 1 # v i
previous computer expenence or setf-perceptton of computer skiils. Therefore 1. i
4 S 3
explored the relatlonshlp between atutudes towards oomputensed testing and E
computer expenenoe and oompute:‘ self effi oaoy using the Pearson«Correlatlon ﬁ
: . j ‘ - e E

Coeffidient (Table29). ;. | oo . i é ' B
! S : : S
i : { { - . g a '3
Variables Computer Experience : | Computer Self —Efﬁné'acy E

L R gk o it e ) 063 mee & oo i

4 ‘%EC‘P;S: . -:.;S;G His o ;.0{67 oot u.h 0384 |

Table 28, Cormrelation Coefficient Beméen ATC}'\S and Computer Experience, and

Computer Self Efficacy

I i e e ..
R AN il Bl

The table 29 above shows that sfudents’ attntudes fowards oomputensed tes{mg

to,, Tieeet i,
[ ty o ,F L Foovas
* * TR Y Tran ™ 11"""'* W e

were not related to computer expenence and computer self efﬁoaoy wh:ch 1s

i

1
. S 1’ ‘,, r»,. - e s

il * -
n..,,'

mcons:stent with many studies that ooncluded a pos1twe relationshlp between

T l-- :‘l\ 1..'4 2t ’J :4 .v,‘ T “ I, A oee e Ly 1‘-1
- e P 8T e a o
students att;tude towards computer and student computer expenence "ot
- e A "l.( o '! s T ' v - ]
- - . - e m - - k}r - R ¢

computer self ef_ﬁoacy.
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8.7. Effect of the Students’ Attitude Towards:Computerised Test on the

Pkt ot T e L rba y GlmAn e ey kAR I .o
‘] > A - e B .
Te‘St Performance R e L TV S
. H M N
s " %
. . - B
! . B . . ' i
s L i T H . e o M .t " C‘
: ) ) ; .

‘w R el ke e ¥
Y L o TR
Ll R L R L]

Even though there does. .not seem to be any dlfference in attrtudes between"

P

genders across colleges and reglons it may still be that attitude does affeot

ML men R e wy \--w.;..a-.«

pel'formance ae students wnth more positive attitudes may have scored better
AS' a_ prelirninary analysis Peaf-son corretation coefﬁeieﬁts were; derived’ 10 i
explore the relatlonshlp between performanoe on the Engllsh test, grammar and i
i
readlng and students attttudes towards computerlsed testlng Table 30 shows E
Y S : I C e s
that students generai attrtude towards computer testmg was not assocrated wrth }
: : Y
th,elr perfonnance on the total test grammar or readmg < : se )
i ¢ H
B ¥ _! o !:" " I - »
: 5 3 : e : 4
: 1' f : S e T ' é
SO : : ) e i '
~Variables T Total English Test | mar | - Reading"" |+
rns kR et 0005, | 0000 | o012 |7
ATCAS =) L T RN PR SR LS I NN | STy o= ::“r‘.-hl.; ' ‘-; - .:3 . :
SIG 0.914 0.868
Table 30. Correlatlon Coefﬁclent Between ATCAS and the Total Test, Grammar and ..
T L U T i . - Read'ng
T el - ey Lt .-‘-‘ : R ey s : - " ok P )

Then, Multi Factor ANCOVA (Table 31) was used to investigate the relationship..

bétweeh -$tudents’ -attifiides towards-computer gesting as:.a coyariate yariab_le_

ea

and " théir $corés - on- the:itotal~English, test, ~grammar .and readrng The

v Ay

assutnplion“6F normiality;. Tihearity--and. homogeneity . of variances, were tested
- A J -:-. R

[

and SatISﬁédi' Tty T L I U O T S .

e G o '
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a L
i

Dependent Vartable Totzl English Test Score

UL Testd of Bétween-SubjectsEffects . 5.y Gsh el s Tii s wnt - o

4 r.T

l Type lil Sum of TN vRhhiEd T
Source Squares bf Mean Square E Sig Squared
Con:e;cbed Mo:i'el V' zodd e o ‘2{iq """ 100138 ~ 2808t oop| i it 24080 %
Intefoept s < [0 - . 1086407 1~ v 1] ., 1086407) | 31.568 PR X IR (¥
C Seff efficacy . 7332 1} 7332 213 | 845 007
o.Experience . | tos0e| <l Mosos| T era e 4l =*‘ff’.'="u-ouaL:
C Attude,, ... - 41,648 P - 41_;61%‘“_ 1210 ' 273 L 007
Gender 263689 1 263689 7660 odg] "¢ - oazf
o e B 1 MRRLEIPY AP venv. 3! SRR 291 WSS BN otal--
Regon ;0 o). ~74182% . 8., 24717 719“ 642 012
gender * college 44193 2 200 o4z s28] - T
gender' regll:m. ‘ e ;:11693?‘2‘1 Peiagl ~gg7ot| - 51106@* w VLUBEAN - ol by T 018]
cobege*regen | s0a7adl ol L gme, 208 o ot
Error 6024.487 175! 34426
Tatal 88278 00D, 196
Corrected Total .} _8027.204) 195]
a R Squafed = 248 ‘(P;d;usted R,S_ql;;;ed* 164 _} SRR "'"‘:'[., - RIS ST -:
Tabie~31- Mum Factor ANCOVA Between ATCAS on TotalﬁE_leﬁi;:rgest Score
Therd™ was -ﬁé’ -sig’nrﬁcaht :re!atioms,hip. ;between students attll]ﬁdes toward

computerised testing and their performance on the fotal English test, grammar

andréading.

1oy -

1a
.

- ‘r‘_

*

AL

L

~

Y

“Lor o [
. 19

waever it Worth ‘noting that when attitudes. towards computerised testing |s_,

dealt with ds a ‘covariate variablé; * collegeand:region showeg, no significant,

TN ey P Ay B ey el e L, . .
difference inthe totd! English tést grammar.and reading scores. However, ;pgrg

was a gender difference in the total score and the reading score while ne

gender difference has been detected in the grammar test. (See Appendix D, for

grammar and reading Multi Factor ANCOVA).
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Also there was a region/college significant interaction in the total test score and
the reading. Further exploration using ANOVA test, presented in Appendix D,
revealed that there was a significant difference between the students from
AlShargiya and AlBatinah regions who are studying at different colleges
whereas AlDakhlia and AlDhahira students studying at different colleges did not

differ significantly.

Follow up analysis using Dunnett’'s C (equal variances not assumed) revealed
that AlShargiya students studying at Nizwa College had higher scores than the

students from the same region who are studying at Sur College.

Estimated Marginal Means of total

region

L]
Sur wori rEEw -
Collage

Non-estimable means are Nnot plotted

Figure 38. Total English Mean plots for Students from AlSharqyia and AlBatinahh
Regions Studying at Different Colleges

However, AlBatinah students studying at Ibri College had a higher score than
the students from the same region who are studying at Nizwa College (See

Appendix D). It should be noted that no students from AlBatinah are studying at

Sur College (Figure 38).

In the reading test, ANOVA test, presented in Appendix D, showed that there
were significant differences between students from AlShargiya region studying
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at different colleges (Figure 39) while there were no differences between the
students from the other three regions who are studying at different colleges.
Follow up analysis using Tukey HSD revealed that AlSharqiya students who are
studying at Nizwa College had higher score compared to the students from the

same region but studying at Sur College (See Appendix D).

region: SHARCIA

B.50

8.601
=
B 7o)
=
-]
w
-

7.00

5.501

L T L
sur b nEws
college

Figure 39. Reading Mean plots for AiSharqiya Students Studying at Three Different
Colleges

8.8. Item by Item Analysis of Male and Female Reactions towards
ATCAS

When the items on the questionnaire are combined onto a single scale, the
result shows weak evidence (Section 8.5.) of gender difference in attitudes
towards computer testing. What the scale does not show is whether there are
any differences in attitudes at the item level. Analysing questionnaire based on

items level will give us more details about males and females responses.

The result in the table 32 below presents the number of participants (males and
females) selecting agree (i.e., ‘agree’ or ‘strongly agree’) or disagree (i.e.,
‘strongly disagree’ or ‘disagree’). The first glance at males’ and females’
responses reveals that females feel more nervous and anxious than males. In

addition, a greater proportion of females found it easier to check responses on J
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the “papel rathér than on the computer: test- and felt -rhore: eomfortablg: -

compieting the' #est ‘on “paper than on the. computer.. Also; while 57%. of the- .
female -patticipants found that reading questions from-the .computer- screen.. .
moré difficult than reading quéstions: from the paper test, only 32% of the.male - _

participants reported the sameé :concern. :However; thé preference for. taking,

computertest in ‘the futiire-was alimost similar:between:males:and females:, - -.

Ttems " [Agree | Disagree |Chi- |
n(%)  .ln@) 111'-181?":3;?3
)] More nervous on compu_’_cer_ﬂrgn paper . Male 18 (18 9)_ 53(55:8) _
T T T T T [ Femaie [ 3656y ] 38670 | 00|
(2) Test instructions on the: computer. were| Male-| 31(32:6) 1. 38(40) | .+ .o
difficult to-understand. e, | Temale [ 30097 | 47a65 | |
(3) Helpful if more practice fime was given | Male | 62(65.3) | 20GLD |
before Starting’the fest | Fomale | 680673y, | 16@58).] =8 .}
(4) - More, difﬁcult te‘s;djng‘ _Question o;j_r__;he | Male 31 (32 6)" 42 (44 2) 1 .
computer than paper T Femals 5805747 [ Gasy| 04
(6) More anxiots on computer than paper * ‘Malé™ ) 22 (23.2)-F 49516y ... o)
| Female | 3232). |- 46.(46); | "

(7) Lack of computer expenenee mterfered wrth .,

Male | 24(25.3) | 45(47.4)
performance on computer test Female 30029.7) | 48(47.5) " R

G753

(9) Computensed ‘test reéguife” too muth.

v Maler <f

42(44:2).

30(31:9) |

2 ‘20-2 " Y

cofnputer.experience. 3 e e Female 59(58 4) ] 36(25 7) .

(10) Wish computerised test dzd not bother me. Male 49(52 1) | 25(26 6) ; 004 s |

so much Female { 73(73) ey |- b

{(11) Worrying about pressing the wrong key L1 Male 37(38 ) | 38(40) 1.000
S I T #0039.5) | 30095y |-

(12) Edsier Yo Gheck my fesporises on PEPtest | Male |41 (43.2) J; 346580, - 219.,.

rather than computer, Ctt i e Eer_nale .60 (59.4) 32 (31 7)

jind ' AN e PEEDE T PTI \NRINE F 4 mt -
(13) More comfortable completmg the test on| Male |44 (46.3) 29 (30 5) U068
paper fhan computer I N B T TR K3 ©60:4) | 19:¢39:8y].. + ~.

Tablé 35+ Prbgortion of Malés arid'Feiale Selecting Agree and Disagree:Response...

" + Y.
T T N T e . -
{y e g k . .ot . o
B L AP L R . '-.
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Using"Chi.Square Tests to-investigate whether females are more_likely than,

males fo have negative feefings towards computerised- assessment.showed that.
the proportion.of females who were-more neryous .and found it difficult to read |,
questions from-the computer screen, .and alsowished. computerised; test did not .
botHer-them scored. significantly higher than the proportion of males. However....
the proportion of females that-were more-anxious' anduncomfortable.complefing. .

the test on the;corpputer or- preferred fo take the paper test rather than the
- - ot

computer one, or would prefer not to take the computensed test was not

srgnlﬁoantly drfferent trorn the proportlon of males These dlfferences in only

i

three of the 11 ltems in the scale, may explan~why an -overail dlfference- -

¥ - - -

between both genders was not estabhshed when the items were ‘oomblned

+

[
. _.

- P . . Vol
(PSR

Generally, as more females were nervous takmg the computer, test found it

- - - - -

more diffi ot to read questrons from the computer ‘séréen and wishéd that the

oomputensed test had not bothered them so"mugch, it seems now-evrdent to
; i

3 - - .......'

somewhat why fémales drd better m the paper rather than the computer test

TSP S o e .
e e M . [

whlle males did better -in the oomputer rather than the paper one The next '

R T T

sectiort wrll aim - 'to garn a deeper rnsrght inté,” students attrtudes towards -‘

I

computensed testlng,_ usmg focus group dlscussmns _and to check- the'’ result

- e PO

. -
'rt,<. . s \.;

' - wroa - -

consrstency aswell. "~

. W —_— - oA . .- em
* L) - - Tom vew o em U . e

9 9. Pre and;Post -Test Focus Groups Discussion -

-

l coriducted three palrs of focus group discussions, 6né&_pdir, in’ each ooliege

-

One drsoussron was held before the computensed test and one after Every

[ . %
L ‘ H ‘F

focus group= lnoluded 10 to 12 etudents (males and females) Only the students

s = LI, '

who “had takennthe ‘eomputer. test partrcrpated ,m the foous groups as. these

-~

studenis experienced the computer test and so they were more capable than
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the' ‘Gthers “of - deSeribind- their” feglings -towards: that: iexpérience:. The same -
studénts ‘4t ‘eacti college: participatad-in the “focus  aroup -discussions: before -
sitting for the’ compiiter tést andvafter completini the test. The-aim:behind doing..
so ‘Was twosfold: first to ‘€xplora ‘méredeeply their attitudes. towards: taking. a- . .
computefised-test; and ‘secohd to-detect any: change:of atiitiudeafter the taking: -

¥

thé computdidedast,” v 5 «..r el i e o

Whén ;él;ed about thelr computer expenence there Were o différencés traced-
betu;vec;n hales and females as ‘ost of ther descnbed thair computer’
experience as moderate fo  Good, except #Wo Fales’ who describsd their -
computer SXperience as highs: However, itwas:noticed thatfemales were less.
corifidént” dealing with the: Eompiiter Ahian ‘males.: It also:wias:,obvious: that -
studénts from’Nizwa and:lori-colléges had-Higher.computer. experience. levels.:.

than' studénts from' Sui-College ‘and that was..deduced from. their answers. .
Hiiﬁfféveﬁg &% "all "studBhis ‘weie rot familiar.-with computerised; assessment,
ti{e%éfdré‘,' it seeris as-if-théir confidence was affected. by.-the novelty -of the. . |

mode of adminigtration’ "7 T i e T e g i e e T ‘

R L I S PR e ke , .
The focus group discussiohs?Were fecorded; «transcribed.-:and: then analyzed-
thema’ucally “Six- key themes ermergedifrom: the: analysis;:gender. differences, .

CAA familiarity, grammar and readmg comprehens:on language eﬁect system

e Lo
-s'. .-:’ R ”,.l\{‘l .

relfabrhty and CAA strength and weaknesses.
) v TR s ‘"i ---.i 'zi:f;z'.!{'. IRV S PR SUF B

8.9.1. Gender Difference

were much more worried and anxious about taking the computerised test. In
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contrast, although :males-also.had. some worries they, were .more enthusiastic
and motivated to-undertake. this.new experience.-In the post-test focus groups. it .

was obvious. that males’ worries and.anxiety had largely vanished, whereas . .

females -still ‘had .the. same feeling ‘of worry. and .apxiety.. They, stijl expressed ., ,
less preferénce for taking computerised tests.as they mentioned. that.they are .
very anxious dealing with computer tasks. One female asserted that  have .

adequate . computer experience byt | did not feel -c_omfo.'ia:bfe completing the fest

v : . - .
+ : vet T, N

by computer” and all females agreed Another femaie sald “even if { did weﬂ in

:
et A LI

compuyterised.test, bc;t‘l.s‘ﬂ!lip{efeffred paper ang,p_engd feg't”: L

" oo : LESPR

HoWwever; - males Wwere. less".anxious; and pervous than females and .tl:!ﬁl_!:
computer test- preference was: more -than that_ of.females, png of the ‘mql.t;:‘s;,,
stated- % I"had~good-training.n the computenised -test programme.i would.
chousé ‘to-take ‘all my testsby.computer. Another.male said if [ fake many, .
fests thiough computer.that will-make .CAA-easier for. {r_gg_,z‘haqﬂ.ipgger‘”. ltg‘rgﬁa_:S

moré also sald™ was notafraid.or:worned either, before or aﬂ‘er tbe test aj,a!! 7

P -’!-.v

This student previously described his computer expesience as huigh. , ... _, .

Béfdre “sittirig for-the*computerised. test .students’, (both males and females)..

worries revolvéid:afound & number:of-points.in regard to.computefised tesfing:

1;«‘\_1. -‘!‘ 1.‘ !¢ ol .=

+ Difficulty to read from the Screen, especnally l6ng tests”-

- 1
gt thy Lo fon

RIS hEEEY I S €

[

+ Time pressure especially for those who are slow in usmg or typlng Nk

computer. A I AR R SR RN S

3¢ Natife of the-Guestions- they justified:their worries with comments such
=" "gs “we'ale Used-to paper-pencil test .so.for the, computerised test the

Loy f i
" P L -t -1 o Froa LA N TV ) LRI H v
R e LR TR Y
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i patireof vits questions.: might afféct.our:usé -of the.computer.and:our:.

[y - . a

R o T=11 01 117= 11 1. - S R TRRIE S M S LI SOL NN SR IE SRR SN S SCAL N S P

+ " 'Novelti/ of thé méiriod as one Ofthé studéhis said“If Js ‘a rieiw rethod

- ] * A -
L T TP T R
- - S

T R Jeet 0 st

and we are pot ised fo i

+ Technical problems with computers.

. e . P 1e g -. . . - . .
R . P iR A + . - » L e
. o v =R .“'n' oo 1. 1

After the comouter test males were more conﬁdent than before whrle females

'-

R DR

were not feelrnd cornfortable vet and still had wornes. Thev lustn" ed therr

ST R T A LI LTI T OO S T R -
worrres bv the dlfﬁcultv to read from the screen and |ts effect on sroht due to the
need to concentrate on what is wrltten as well as back oarn due to srttma for a

S U L B T S VO }L"“n:"':_: i Tl
tond tlme in front of the screen.
e TENUITL U UL S e e s e S e Tl T e i

8.9.2. CAA Familiaritv

It.Is dmportant, to.femember: that CAA is. 2 novel exerience. for these students.
as-none of them-had exverienced.it. before.. Besides. thev did not underao anv
practice-hefore taking the. computerised test. However thev dld have a sessron

\‘8- »-.c\.} I

explaining. how .to- answer. duestlons. usma the cornouter Most students were

SN-‘-

anxious:before the.test and said they were used.to ..‘ganegrapq;qengil tests since,
When asked in‘the pré-téstfocus-aroup.about:which:imode they'.-would-:chooee :
in*the-futiire it they: dré-aiven-thé! chandé ito.choose:-unsurprisingly nearly-90%..
of thie’ students’ (*31 ‘8t of-34) “said:they: would:choose the’paper:and-pengit:
tést “Their fréasons ‘were: 1l cotrplexity of using the:computer: the-fact-that-
computers sometimes do’ Hotwork well;.worving:about-pressina: the wrona.kev-.
or ‘bilitton:*and* thisi-fairiilidrity with-tHe:paper pencil:test: Hence,, it seemed.that:

lack of computer familiarity was the main reason many of them expressed for
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choosing-the papertest, and because-they were used to it. For example, one
student said “! prefer the paper-pencil test because | am nof good .at fyping
using the keyboard’, and aqpthe[ opeps_(as‘gi_' °f ,,c:gregfe:r,pajpe‘r-pencr{. test because 1
am slow in using the computer which will waste a lof of time and as a result | will

not be ahle fo finish if an fime”

PR “w 1" . N
1 - » . ad

As for the fow students who chose the computensed test one of them sa:d “If JS

;:1“; ETLREE B T ) ., -* 2 )

very accurate mn markmg and grwng t‘he resulz‘s and rf wm' never be brased”

A
8 ELI -t b TS PR

Another one added "! will get | the resu!fs fast and that is an advantage where l ‘

-

‘1 LI S ‘.. Ve 0 'R AR VAT I B

do not have fo waft for weeks to get them as in the paper-pencil test”. They

i a
i Tar PR A i “'»c.n; rv»s T

summansed by mentioning that |t is easy, accurate and can be trus’{ed in terms

- -3 -
[ 4 ' "

of marking Dunng the discussion, these students described their computer

T .
. 7 - - M
T o=k AT, L

experience as good or high.

It Was interesting that i the pdsttést focus groups-56% of stidénts-(19 éut-of
34) ‘would now hiavé' chdsen the computérised test Those who chose t6-be”
fested by the édniipi:fé} préferred that Becatisé! it is-no loniger 'a worrying -
expér'ienéé. Ohe dfihe stullents'said *! have become more-confidentiafter dbing .
the ‘coniputerised 1esf arid my confidence has: inéréased & ot "on this-type of
test”. Mady Sttidents agreedthat their- confidence iad inéréased after dding the

test; while before-doing 1ty they had axmixture; of- feelings fike: worry, anxety and.,
fear towakds the type of guestions; and their nature,and quality, and how fo.use.
the computer.“After. doing‘the .computerised test.-most ,of - those. feelings .
disappeared and-confidencé replaced them: Students also. confirmed that iheir.
confidencé would increase.more if they frequently-do this kind, of test.until it.
becomes easyand néfmal:(familiarity).-As one.of. students sajd./4f I.confinue fg
R L T N TR A ST

5 TopdT I e F -

. o T
P
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take- my tostithrough.computer frequently thén. compulerised-fests, will be:as .
edsy for measipapertest.” ... 0 o e el ol

Aiso: e’ Stadent Said 1 wad alaid béfore the test, Bit after tryirg it was Fir
afid Aormal After aing i st & mjority of the stddents corfirmed that
there was nothing to be afraid of: théy were comifortable, and that the testwas 3"
furmand~an lexciting -eéxperience. Oné “student concluded by saying *If:l. were
provided:with: theiright training - would have:preferred:fo.use the computerised-
fest’ In: different:words' I will- Accept.the CAA if |- was, familiar with:it: This:resutt -
was - diso “confirmed sby~the questionnaire, responses -as*well; ‘69%. -of -the :
studéntsresponded that they;would have:found it helpful: if they-had:been given. -

more practice in the computer:before:starting thetest.{See Appendix D) :, . -

A8t those:who chose thezpaperzpencil:-test the in:the: posttestfocus. group;-
themajority of them-were femalés. ‘They: preferred-paper-and-pencil- test as it is:
thé method that ‘they. were uséd-to: since:théy-were-young. . One of these
students *said I used’ to do ‘my test by paper since -grade one so | am
comfortable. using it". Another added “Sirice I :started schoof the. .only way..of
assessing mé was through paper test so what the point-of change. if.as |.am
familiar-with"”.

8.9.3. Grammar and Readitig Cofapréhénsion ~~ ~ * = 7 - 0 .

- . -
LIS SO : R L L L A
ks . [ L

Béfo;e studeﬁts ;at for the test | asked thei{1 'v.;ﬁat theythought W-Ol..l]d be :ea;iéi" '
in the computerised test, grammar or reading. 70% of the stu.dént; (24 out lof
34) assumed that grammar would be easier. They justified that By’the fact that
they-would not have:to read:long texts, and that reading would be-more-difficult -

bécausé’ the tekts. would be&* on one: page and: the: questions would ,be: -an
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another. In.addition,.reading would require.more time:for-concentration, as:it is
more difficult focus on and read from the screen, unlike- grammar which
depends more, on, previoys knowledge. As for the 30% who thought that reading
would be easier, the reason behind ‘tpg:t: was that they ggq_)gctgg rquigg‘_fgop ‘

the screen,would be clearer.and better organized.. .., .. ... .. e

5 et T .
- s 14 fraa 2 LI ST P

However; in. the post test focus group. all of the students ;without exception -
réplied.that the grammar:'section was-easier,; because.it was;ali-multiple choice
questions Which'required-léss.visual focus. Secondly, it-waseasy-to move: from

one:qiestion -to ‘another as weli-as to'change-the answers; uniike:the reading. .

section which required lots.of visual-focus 1n order to read passages.which, had -

an effect on sight due to:long:concentration.on the-screen. - i1 waiewv o 2

Also most ofithern’ reported: that . reading - from~paper =is:. much..easier. than.-
reading- frém ‘the< screen. : Ong. student s said #Reading .from- paper js ,easier: -
bécause wé dre usgd:to reading from books arid we can,highfight what we want
by using a pén and we’can alsc.witte our comments in the margin’- However,

another oné said that “ff were given the freedom to choose the font size and ifs |
colour that wotld make it easy. for. me {o'.read-from the screen”. Also another,

one added “I fiked the idea of doing the test through computers in the grammar -

section, but I did not like the reading section.begause gﬁ ‘{hg—g{egign and I@fpg{

ARY I

of the test’. Generally, students agreed that reading from paper is easy because

1 -~

LA o * * " . ¢
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they are used fo it. '

8.9.4. Langnage Effect
- T R A T T L2 LA T O T AR

When the studénts were asked whéther the computerised test. would be-easy.if,

taken‘in their mother tongue, they: all:agreed that it.wouid-definitely be so. One,
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student:comientedithat:“The: mother:tongue: would:make the:computerised:test:
90% easy’. Another one added “/t depends entirely on the student’s level:of

Englrsh and his computer sku'ls” .o

HEe Pt sale e oty NS R AT e
in gene,tatmo,st.-‘of,-.‘ths,.-_student_s;said,-tl)at itwould be easier to-take computerised
assessment in their mother tongue. In addition, they believe that. using

oomputers in Engllsh would increase the difficulty, especsally for foundatlon year

-o'- R . .,-.‘-,-.-,u» ‘-\.v_ 1..-»
R '.l e v 5 o Iath 4' atar! '. N ¥

students whose level in English is still relatively tow
It seems tha’t'the 'laﬁguage"haé’ Sfectad ~st’dd'e'r'i’(s"''a‘(:g'ci'<'-';';J:ta*rft‘:t':e‘\of";(iﬁ'i}f.\";'Jﬂts one
of them said “It would be good if we got used-to-using the.computer-assessment

in our mother fongue and then gradual!y started to use rt m Eng!rsh” Another

[V

.
o L% BN N \.; LI |

one also said “having a test in our mother tongue would be easy; because of

-4

L

ouir tmétér’s‘fa"ndfh_ci”éir' 1688 of torms in iF Tathsr tha in SHOtEY "réh;c‘;hai‘;'é”:*

- .=' 9’ C H ‘--"A th T X -y “ i
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So the “!anguage eﬁ’ect” added another burden and caused more anxuety to'

“f.‘.'.ri:;_? ¢ DR oo .
students espeolally as all foundation year students stll! do not have a fa;rly
.,.,p =T .- . 0.-_-;'—,-!1-“_ r”.‘.‘t“ ."- '.‘ c PR

good level of English !anguage Therefore students anxiety and worry dld not'
just stem from the novelty of the mode, as this‘intéracted:with-thieirlow level of
English which,made it even more difficylt for them to deal with the computerised
st a5 one of students sad  the gomputerig fest s in my moher tongue
my confidence would increase and my worries would be less”. ,;- |
8.9.5.SystenyReliability. -+ ..o o0 ot e L sa el soae
it became clear from th focus Group discussions that stuients do fiot ust the
lntemet connectlon or the computers in the:r mstltutlons Sotrie of them said that

even if they aocepted CAA and wanted their” exams ‘to° be by ‘computer, the

technical problems in the computers lab will make them avoid it. When [ asked
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thef fo give more-detailsabout thesg problems:they mentioned the following:

I . L 3 i Y - PR Ay - P
POINtS:  +7 =707 St g aitee Sty STk e, 08 e

I

T S I VO
« Many computers have viruses' one student said “/ do nof frust cofiége
V. coliputers since: Ihave ' losf my Work many lime$ béfore becauss: of

. f '
yu - ol .- . - el , heq 4 ey
IT * t "l‘ ”

- wmses N s ~
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i FERPIE S wT l":.'f'; p-:;tt.‘:‘-"l..:”}':‘I-\-r":':"' 'l"d..’:r-*'
+ Lack of qualified technical staff who can help Wlth computer problems

¢
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wey ' \ 3 .l‘- deon “’ ' K ety o

o Slow mtemet connection and sometimes the electnctty failure

-‘_':" R ‘.’ . ,.“‘“

4 -« JComputer technical problemis. & i - oL el 0 T e e

. Unavallabthty of enough computers
N T LA R T AL M S Jorr e T e el e o L

When asked M1ether they would _accept CAA |f aII those problems were

R NS

overcome they repl:ed by saying ‘yes They also sald that therr trust m CAA

 f ] -~ Teo 0 Ly e . -
. NEFEI . w b a0 P N ~ ‘,_, " ‘n o

would mcrease and that they would accept it wﬂ:hout fear or heS|tatlon beoause

3
o, . I .
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other factors can no Ionger affect their performance.
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8.9.6. CAA Strengths and Weakmesses ; ;.- ~ ;- - 0 cvrr 4oy o ot o
When stidents were asked about what things they iked and the ones they
disiked about the computefiséd test,”most ‘students replied by saying they
mainly liked both accuracy and instant marking. 'As one student assertéd “/
liked the computerised test because | got my result instantly uniike:the papers

pencd test where f have to wart for weeks to get my resu! One of them also

\..— - ..&. »—e

sald i jrked the, rdea of domg the test through compurers but I drd not | frke the

design and Iayout of the fest in term of colours and font size.”
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However, .:the-. students.: mentionéd:. lots ..of :things' they ‘liked : about the:
computerised test such-as: the objective-typé-of the ‘questions:in.CAA. and the:
fact that the oomputensed test would be more organlsed than the paper-pencﬂ

one, One student declared :t was easy to change my answers without

FYE ! [ -.t.'i:.\

scratohmg on the paper or usrng the eraser, wh:ch would otherw:se aﬁect the

P ..- -l-o.

answer paper”. . _ .

Also .students :mentioned -other. things they: liked :aboiit:the compuferised test
such as the making it easy to go through the questions and the.pages. :Also

one of them said “trying out a new thing that was thrilling and fnte;:_estin.g’:.'. .

On the one hand some students mentloned that they hked the computerlsed

x . R

test because it prevented other students from exceedmg the time set for the

t r

test and on the other hand some students Sald they dlshked the fact that

L4

computensed test prevented them from doung that One student saad "l don’t I.'ke

PR
P T3 3 . =, b ,.»,._.‘-,-, .

tfme lrm.'ts in the oomputensed test because in the paper test l cou!d steal some

more mrnutes ff! couldn’t ﬁn.fsh on ﬁme” o o

. e VoS e oo e . e T -
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Most things disliked by the: students in the: computerised test were the effect-of:
the: screen: on- sight;especially.-if the fest is. long,:as well as the substantial
amount -of fime: and' concentration;réquired for.reading. from: the screen. One-of.
thein statéd *I couldnot concentrate due toithe. difficulty to read-from:the.screen-

and itsweffect:on Sight™.. ¢ . Jee t 3 vl 27 el T LT e i gy G
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