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Abstract

e-Learning has been revolutionizing education system based on the concept of learning
occurring at any time and any place. The advent of e-Learning has not only bridged the gap
between distance and education but also in student learning and student performance by
allowing for more personalized teaching. Behind any successful e-Learning program, it is a
necessity to maintain careful design and attractive content that can keep the audience focused
and interested. Hence, the importance of evaluating web-based e-Learning content is non-
secondary in the e-Learning content development. The evaluation process usually consists of
pedagogical evaluation and content evaluation, because e-Learning course material is a
combination of the course’s content, as well as the way it is delivered. This research study is
mainly focused on automating the pedagogical evaluation component of web-based e-
Learning content. In automating the pedagogical evaluation, identifying inconsistencies is
the biggest challenge faced by pedagogical experts in the current manual reviewing process,
because different institutions use different checklists to pedagogically evaluate their web-
based e-Learning content. Developing a calibrated checklist that can be used in the
pedagogical evaluation process is the solution to this matter. This calibrated checklist was
devised based on studying existing checklists and then a questionnaire was created, and a
survey conducted with pedagogical experts to identify the most important review factors
which are considered in the pedagogical evaluation process. Additionally, a quantitative
formula was devised to weigh the importance of each review factor along with their related
SRFs. This study achieves the following objectives. First to build a calibrated checklist that
indicates the most important factors for evaluating the pedagogical effectiveness of Web
based e-Learning content. Secondly, to prepare a quantitative formulation for determining
the pedagogical effectiveness of Web based e-Learning content. Both the checklist and the
guantitative formulation can be instrumental towards the development of a theoretical
framework for pedagogical compliance of e-Learning content. This framework can provide
the foundation to design and develop a tool for assisting pedagogical experts in their
evaluation process prior to making a decision whether a particular e-Learning content is well
designed or not. Further, it will pave the path to elicit a quantitative approach for
pedagogical evaluation. The benchmarked results of automated pedagogical expert results
and the manual evaluation results with respect to the variation within one times standard
deviation of mean values of manual evaluation have shown the validity of the framework.
Further, this study has elicited a quantitative measure to align with manual evaluation to
provide consistence evaluation framework.

Keywords — e-Learning, Pedagogical Evaluation, Instructional Designer



TABLE OF CONTENTS

[T Fo1 - [0 RSSO U PP [
ACKNOWIEAGEMENT ...t sne e I
ADSTFACE ...ttt be e i
L1 0] (o) O] 01 (=] ] TP 1\
LIS OF FIGUIES ..ottt st enbe e nreas IX
LISt OF TADIES ...t Xii
List of AbDreviations. ... ..o Xiv
CHAPTER 1 ettt e et e e e b e e s ne e e e neeeeteeeaneeens 1
INTRODUCGTION ..ottt e e e e e e e e e sne e e e neeeanneean 1

1.1 WhatiS €-Learning ? ......cccciveiiiieie ettt e e 1

1.2 Instructional Design in €-Learning..........cccevveieiieieeriesiese e see e ese e 2

1.3 Pedagogy iN €-Learning ..o 3

1.4 Pedagogical Evaluation Process (PEP) of Web Based e-Learning Content . 3

1.5 Manual Pedagogical Evaluation Process of Web Based e-Learning Content4

1.6 Challenges Faced in Pedagogical Evaluating Process ...........ccccoceevvereinennnn 4
1.7  Benefits Gain from Automating Pedagogical Evaluating Process................ 5
1.8  Study Aim and ODJECTIVES........cccoiiiiiiiieieriesie e 7
1.9  Organization of the theSiS...........ccciveiiiie i 8
110 SUMMANY ittt st e et e e e anbeeeanees 8
CHAPTER 2 .. ettt ettt e et e e bt e e e at e e ese e e ansaeeaneeeas 9
REVIEW OF LITERATURE. ..ottt 9
2.1. Existing Checklists Used in the Manual Pedagogical Evaluation Process ... 9
2.2.  Gagne’s Nine Events of InStructions..........ccocevveiiiiiiiciinic i 13
2.3.  Mayer’s Multimedia Design Principles.........cccooeviiiiniiniiiinieiicsee, 14
2.4.  Existing Evaluating Process of Web based E-Learning............cccceevvvennne. 15
2.5, Summarization of the EXisting SYStemMS..........cccccveviiiieiiicicccee e 19
2.6, SUIMMAIY ©.iiiiiieiiie ettt e et e e et e e st e e et e e e bs e e ensaeeanseeesnseeeansneeas 21
(O o 1 e I B SRR 22
DESIGN OF THE AUTOMATED PEDAGOGICAL EXPERT .....c.cccoveiiieeeieee, 22
3.1, Conceptual FrameWOrK ..........ccceoiieiiiiiiiciie e 22



3.2.  Design of the Theoretical Framework...........ccccccovoviieiiienieiie e, 24

3.2.1.  Design of the Calibrated Checklist............ccccovevviiiiiiiiie e, 24
3.2.2  Develop the Quantitative FOrmula............cccooveieiinineniniiinceee, 25

3.3  Automate the Pedagogical Reviewing Factors............cccoeveeviveivieiieciieesnnnn 26
3.4  Evaluating Automated Pedagogical Reviewing Factors .............ccccccvvennen. 27
3.4.1 Manual Pedagogical Evaluation ProCess...........ccceveiveeieeriesiesneseseennan, 27
3.4.2 Flow of Automated Pedagogical Evaluation Process............cccccuevvereennene. 28

3.5 SUMMANY ..ottt s snee s 29
(O T o) ST SSSRR 30
DESIGN OF CALIBRATED CHECKLIST ....ociviiieieiceseise e 30
4.1. Design of the Calibrated CheckIliSts ...........cocviiiiiiiiii e, 30
“Evaluation and grading criteria is clearly mentioned” ............ccccoovrieiiniiiiennnn, 32
4.2. Detail description about the checklist ..., 33
4.2.1. MREF 1: “Course Overview and Introduction”...........ccccovvvvriiiririiininsinnnns 33
4.2.2.  MRF 2: “AcceSSIDILILY” ..ooviiiiiiiiiiieiieie e 34
4.2.3.  MREF 3: “Structure of the COUrSe™ .........coiiiriiiiieiiie e esee e 35
4.2.4. MREF 4: “Learner Interface of the Course”..........cocvviivriiiiiiiiin e 36
4.25.  MRF 5: “Language” ........ccoooriiiiiiiiiiiieii st 38
4.2.6  MREF 6: “Learning RESOUICES™ .......ccueiveriiriiiieirieienee e 39
4.2.7  MRF 7: “Interaction and ACtIVItIES”........ccceerrureerieeeriireeiieesrreesreeeseeeens 39
4.2.8  MREF 8: “Evaluation or ASSESSIMENE.......ccceeiiueiriiieeeiireeiieessireessieeesieeens 41
4.2.9  MRF 9: “Learner SUpPOrt” .......ccociiiiiiiiiiiiiiesiesie e 42
4.2.10 MREF 10: “Navigational Structure”..........cocervererierieenieesieseese e 42
4.2.10 MREF 11: “Overall Presentation Outlook™ ..........ccccevvvveiiiieiiiee e 43
S 11 1 011 1T Y USSR PRRRRTR 44
CHAPTER B oot ettt sttt nena et 45
THE DESIGN OF THE THEORETICAL FRAMEWORK.........cccooviieiiieeeee 45
5.1 Device of the Quantitative FOrmula...........cccoocvvieiieii e 45
5.2 Calculation of Weightages (wi) for Each MRF .........ccccooiiiiiiiiiieen 48
5.3  Feedback Analysis of ReVIEW FaCtors .........ccccecvvveiiiiie e 64
5.4  The Process of Selecting SRFs for Implementation.............c.ccccceovviiveennnenn 69
5.5 SUMMEAIY Lot 70



(O T o) USRS 72

IMPIEMENTALION ... enae e 72
6.1  Extract data from web based e-Learning content.............ccocoevvvrvnvnnennenn 72
6.2  IMpIemMeENting SRFS......c.coooiiiiiiieieee e 74
6.2.1  SRF 1: “A variety of learning activities are used” ..........cccoevvveriveeniinnnns 75
6.2.2  SRF 2: “Provide frequent, meaningful, and rapid feedback™.................. 76
6.2.3  SRF 3: “Guidelines for group work/ activities are mentioned™............... 77

6.2.4 SRF 4: “Mode of communication with the instructor or with other
StUAEnts 1S PrOVIAEA™ .. ..iiiiiieiiiie e 78

6.2.5  SRF 5: “Guidelines for participating in online discussions are given” ... 79

6.2.6  SRF 6: “Evaluation and grading criteria is clearly mentioned” .............. 79
6.2.7  SRF 7: “Guidelines for submitting assignments are given” .................... 80
6.2.8  SRF 8: “For each exercise, step by step instructions are given™ ............. 80
6.2.9  SRF 9: “A number of assignments or exercises are provided™ ............... 81

6.2.10 SRF 10: “Availability of a brief description of the course including goals,
learning objectives and learning OUtCOMES™.........ccuvvverieririiinieiiee e 82
6.2.11 SRF 11: “Mentioning of Prerequisites”.........cccocvvvviiieiininiiniininiieen, 82
6.2.12 SRF 12: “Availability of a course map with due dates of assignments and
other submission deadlines” ...........ccoiiiiiiiiiiiiiie e 83

6.2.13 SRF 13: “Provision of learning resources in appropriate format to the

ONIINE ENVIFONIMENT” ......oiiiiiiiiiiiiee e 84
6.2.14 SRF 14: “Easy-to-understand Instructions” ...........cccevvvviiieiininiieennnn, 86
6.2.15 SRF 15: “Accurate spellings and grammar”.............ccoovvvvverieneninnneennenn, 87
6.2.16 SRF 16: “Pages load quiCkly” ........cccovveiiiiiiiiiiie e 87

6.2.17 SRF 17: “Enhancement of readability of text, images and diagrams” .... 88
6.2.18 SRF 18: “Organization of content according to topics and subtopics” ... 88
6.2.19 SRF 19: “Provision of /mentioning of objectives or learning outcomes at
the beginning of each Module”............ccoiiiiiiiii 89
APPENDIX A: A Questionnaire To Obtain The Importance of Each Review Factor

131

APPENDIX B: The Process of Calculation of Pedagogical Effectiveness In The
Manual Evaluation For Courses 1 143

Vi



APPENDIX C: The Process of Calculation of Pedagogical Effectiveness In The
Automated Evaluation For Courses 1 150
APPENDIX D: Publications Based on This Research Study 160

Vii



LIST OF FIGURES

Figure 3.1: Conceptual FrameworkK ...........ccccoveiiiieiieie e 23
Figure 3.2: Design of the Calibrated Checklist.............ccccoveiiiiviiie i 24
Figure 3.3: Development of the Quantitative Formulation..............cccccceevivevvenenne. 25
Figure 3.4: Design of the Theoretical Framework ...........ccccoovieiiiinininieiiceee, 26
Figure 3.5: Design and development of the automated System ..........c.ccocevvvveiennee. 26
Figure 3.6: Manual Pedagogical Evaluation Process..........ccccoveveiiieneeiesieeseesnene 27
Figure 3.7: Automated Pedagogical Evaluation Process..........ccccevvvevvevieiieeseennennn 28
Figure 6.1: User Interface of the supporting tool............cccooeiiiiiiieninee, 73
Figure 7.1: User Interface of the Supporting ToOl..........cccooeiiiiiiiine, 93

Figure 7.2: User Interface of the Supporting tool after completing the evaluation ... 94
Figure 7.3: Sample output of the Evaluation Report ...........ccccooveveiievicie e 94
Figure 7.4:Comparison between Manual Pedagogical Evaluation Results with
Automated Pedagogical Evaluation ReSUILS ..........cccccveviiiiiiieiiii e 96

Figure 7.5:Comparison of the Pedagogical Importance of "Interaction and Activities”

Figure 7.6: Comparison of the Pedagogical Importance of "Evaluation or
A SIMBNT .t nes 98
Figure 7.7: Comparison of the Pedagogical Importance of "Course Overview and
L oo [0 od 1] 1 USSR 99

Figure 7.8: Comparison of the Pedagogical Importance of “Learning Resources” 100

Figure 7.9: Comparison of the Pedagogical Importance of "Language” ................ 101
Figure 7.10: Comparison of the Pedagogical Importance of "Accessibility" ......... 102
Figure 7.11: Comparison of the Pedagogical Importance of "User Interface of the
(00U = PRSP 103
Figure 7.12: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" FOr WEEK L ... e 104
Figure 7.13: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOr WEEK 2 ...ttt 104
Figure 7.14: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENE" FOr WEEK 3 ... e 105

viii


file:///E:/Mihiri/Research/My%20System/Thesis/Thesis%20Word%20Documets/Thesis%20Submit/Thesis%20128009T%20-%20New%20-%20Final.docx%23_Toc8821240
file:///E:/Mihiri/Research/My%20System/Thesis/Thesis%20Word%20Documets/Thesis%20Submit/Thesis%20128009T%20-%20New%20-%20Final.docx%23_Toc8821250
file:///E:/Mihiri/Research/My%20System/Thesis/Thesis%20Word%20Documets/Thesis%20Submit/Thesis%20128009T%20-%20New%20-%20Final.docx%23_Toc8821250

Figure 7.15: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOI WEEK 4 ... 105
Figure 7.16: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOr WEEK 5 ... e 106
Figure 7.17: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOF WEEK 6 ...t 106
Figure 7.18: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOr WEEK 7 ...ttt 107
Figure 7.19: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT” TOr WEEK 8 ... e 107
Figure 7.20: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOr WEEK ... 108
Figure 7.21: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT” TOr WEEK 10 ... e 108
Figure 7.22: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT" TOr WEEK 11 ...t 109
Figure 7.23: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENt” TOr WEEK 12 ... 109
Figure 7.24: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENE" TOr WEEK 13 ...t 110
Figure 7.25: Comparison of the Pedagogical Importance of "Evaluation or
ASSESSMENT” TOr WEEK 14 ... e 110
Figure 7.26: Comparison of the Pedagogical Importance of "Structure of the course™
LL0 A== USSR 111
Figure 7.27: Comparison of the Pedagogical Importance of "Structure of the course™
FOPWWEBBK 2.ttt ee s 112
Figure 7.28: Comparison of the Pedagogical Importance of "Structure of the course™
FOPWEBEK 3. ettt ste et et et e s e nneeneenes 112
Figure 7.29: Comparison of the Pedagogical Importance of "Structure of the course"
FOPWEBBK ...ttt 113
Figure 7.30: Comparison of the Pedagogical Importance of "Structure of the course™
FOP WWBEK Dttt ettt r e b e et eene e nneeneenes 113



Figure 7.31: Comparison of the Pedagogical Importance of "Structure of the course”
FOr WEEK Bttt 114
Figure 7.32: Comparison of the Pedagogical Importance of "Structure of the course”
FOP WWBBK 7 ...t et sttt et nre e e enes 114
Figure 7.33: Comparison of the Pedagogical Importance of "Structure of the course™
FOr WEEK 8.ttt 115
Figure 7.34: Comparison of the Pedagogical Importance of "Structure of the course”
TOP WEBBK O ettt enes 115
Figure 7.35: Comparison of the Pedagogical Importance of "Structure of the course™
FOr WEEK L0ttt bbbttt 116
Figure 7.36: Comparison of the Pedagogical Importance of "Structure of the course™
LL0 A== G U PR 116
Figure 7.37: Comparison of the Pedagogical Importance of "Structure of the course™
FOr WEBK L2ttt sttt 117
Figure 7.38: Comparison of the Pedagogical Importance of "Structure of the course™
TOP WEBEBK 13 ettt be et e e nreenneenes 117
Figure 7.39: Comparison of the Pedagogical Importance of "Structure of the course™
FOrWEEK LA ... ottt sttt 118



LIST OF TABLES

Table 2.1: Review Factors of the Existing Checklist............cccccvveviviveiieiiicieiienn, 10
Table 4.11: Description of SRFs under “Navigational Structure”...........cccevvvveennnen. 43
Table 4.12: Description of SRFs under “Overall Presentation Outlook™ ................. 43
Table 5.1: Notations for the eleven MRFs and their weights ............c.ccocvviiniennn 45
Table 5.2: Demographic Information of the Pedagogical experts...........c.cccceevenene. 48

2

Table 5.3: bjj values of the relevant SRFs under “Course Overview and Introduction’

.................................................................................................................................... 49
Table 5.4: bjj values of the relevant review factors under “Course Overview and
INEEOAUCTION" ...ttt ettt e e b e e e sbeeentee e 50
Table 5.5: Percentage value of Importance under “Accessibility” ..........cccocovernennn. 50
Table 5.6: bjj values of the relevant SRFs under “Accessibility” ...........cccovreirnnne 51
Table 5.7: Percentage value of Importance for “Structure of the course”................. 51
Table 5.8: bjj values of the relevant SRFs under “Structure of the course”™.............. 52

Table 5.9: Percentage value of Importance for “Learner Interface of the Course” .. 53

Table 5.10: bjj values of the relevant SRFs under “Learner Interface of the Course”

Table 5.11:
Table 5.12:
Table 5.13:
Table 5.14:
Table 5.15:
Table 5.16:
Table 5.17:
Table 5.18:
Table 5.19:
Table 5.20:
Table 5.21:
Table 5.22:
Table 5.23:

................................................................................................................. 54
Percentage value of Importance under "Language” ..........ccccecvevernennnn. 55
Table 5.12: bjj values of the relevant SRFs under “Language” ............. 55
Percentage value of Importance under “Learning Resources” .............. 56

b

Table 5.14: bjj values of the relevant SRFs under “Learning Resources’

Percentage value of Importance under “Interaction and Activities” ..... 57
bij values of the relevant SRFs under “Interaction and Activities”........ 57

Percentage value of Importance under “Evaluation or Assessment” .... 58

bij values of the relevant SRFs under “Evaluation or Assessment”....... 58
Percentage value of Importance for “Learner Support” .........ccccceevenens 59
bij values of the relevant SRFs under “Learner Support”.............cco.c..... 59
Percentage value of Importance under “Navigational Structure”.......... 60

bij values of the relevant SRFs under "Navigational Structure™

Percentage value of Importance under “Overall Presentation Outlook” 61

Xi



Table 5.24:

bij values of the relevant SRFs under “Overall Presentation Outlook™ . 61

Table 5.25: Ri values of eleven MRFS.........cccooiiiiiiiiiiee e 62
Table 5.26: xi values of eleven MRFS ..o 62
Table 5.27: The importance value for each MRF ..., 63
Table 5.28: Overall Course Evaluation SRFS ..........ccccoiiiiiiinnene s 69
Table 5.29: Week by Week Course Evaluation SRFS ..........cccceeiiveveiiieiieie e, 70
Table 7.1: The Newly Calculated Values for Pedagogical Importance..................... 91
Table 7.2: Number of Lessons and Number of Weeks in each course....................... 92

xii



LIST OF ABBREVIATIONS

Abbreviation Description
SRF Sub Review Factor
MRF Main Review Factor

PEP Pedagogical Evaluation Process

xiii



