TABLE OF CONTENTS

CHAPTER

INTRODUCTION. ...t e e e e e e
Learning, Educational Technology, and CAl ............c.ccviineen.
Paradigm Shift in Learning Theories............cocoiviiii i
The Development of Computer Use in Education ......................
Relevance of CAl in Technical Education and Training ..............

Significance of the CAl Effectivenessissue.............ocoovveivennnn,

Research on CAl Effectiveness ..........covvvviiiiiiiiiici e
Statement of the Problem ...
Purpose of the Study ........coiiiii
L IMItaiONS .. e e e e e e e
DeEliMItAliONS ... e e e e e e e e
DefiNItiONS ... ..
SUMIMEIY .ttt e e e e e e e e e e eneas
LITERATURE REVIEW ... e,
Rationale of CAIl EffectivenessStudies.............cooevvviniiinnnn.
Differences Between CAl and Traditional Instruction ................

Modes of CommUNICaLION ...........ccveiviieeeeeieieneans

Instructor-Learner INteraction .........ccoeveevee e e e e,

.10

11

11

12

12

15

16

16

18

19

19



Environmental Factors ............ccoovv i
Theoretical Framework ...,
Theoriesof Learning iN CAl ......oooiiiiiii e,
Behaviorist Theory .....ooovieii e,
CognitiVE TREOTY ... e e e e
Higher Order Thinking .........cooveieiii i e e,
CAIl Effectiveness StUAIES ........ooviiiniie e e

Meta-Analyses of CAIl Effectiveness ..........cccovvvviiiiiii i,

Meta-Analyses of CAl Effectivenessin

Technical Education and Training..........co.veveveiiiiine i,
SUMIMEIY . e e e e e e e e e e e ee e
METHODOLOGY AND PROCEDURES ..........ccccoiviieen .
Overview of MetaanalySiS ........ooevvveii i e,
Study SElECTION ..oce e
Identifying StUdIES .......c.oovieiiii e,
ACCESSING STUTIES ...
Examining Study Data...........cocouviiiiiiiiie e
Examining Study DeSign ..........oeviiiiiii e
Statistical ANAIYSIS ...t
Choice of Effect Size Indicator .............cccocvvvvvneinnnen.
Standardized Mean Difference ...........ccooviiiii i,

Overall EffeCt SIze ..ot e e e e e e e,

Vi

20

20

21

21

22

23

24

28

28

31

32

32

35

36

37

37

39

40

41

41

42



Effect Size and Study Features ...............ccoeeininnnns
Effect Size Calculation .........ccoovvviiiiiiiiiiii e

Procedures for Effect Size Calculation ..........cccveven ...

Calculation of Pooled Standard Deviations ..................
Sample Size Weighting ..........ooviiiiiiiii i,

Effect Sizesfrom ANCOVA Tables .......coovvvvvvvenninn...

SUMIMEIY .t e e e e e e e e e e en e
[V. ANALYSISAND FINDINGS ... e
Description of Studies Included inthe Meta-Analysis.............
Study Features and CategorieS ..........vvveiiiiiiiie e
Calculation of Effect SIzeS.......cooviiiiiii i
Analysis and Interpretation of Findings ...........c.cccvvvvvvnnnne
Research QUEStION 1 ... e
Research QUESLION 2 ... e
Research QUEStION 3 .. ... e
Research QUESLION 4 ... e
Research QUEStiON S ...
Research QUESLION 6 ......cevvveie e
Research QUESLION 7 ...
SUMIMEIY .t e e e e e e e e e e e ee e
V. SUMMARY, CONCLUSIONS,
DISCUSSION, AND RECOMMENDATIONS ......ccooiiiiiieenne,

SUMIMEIY .o e e e e e e e e e e ee e

Vi

42

43

45

46

46

47

49

50

50

53

55

69

69

71

72

72

73

74

75

75

76

76



Purposeof theStudy .......coovvviiiiiiiiiiii e T
Research Questions 17
Methodology and Procedures...........ccooeeveve e vinienenn, 78

Effect Sizes of Studies e
Findings .79
Overall Effectiveness .............coevvevveiieeen.....80

CAI Type and Effectiveness ...........................80

Nature of trestment and Effectiveness ... 80

Type of Subject Assignment and Effectiveness 80

Educational Level and Effectiveness ..................81

Setting and Effectiveness .81

Conclusions .81
Discussion .84
Recommendations ...85
Recommendations for Practice ...85
Recommendations for Future Research ...86
REFERENCES ...88

viii

.96



—
)

=

10

11

LIST OF TABLES

Primary Studies Selected for ThisMeta-Analysis............coovvvvevnnne.
Study Features and CategOrieS .........vuive it e,
Effect Size, Study Features and Categories of Studies........................
Effect Size Sorted by CAI TYPE .. vnv e e,
Effect Size Sorted by Nature of Treatment...........c.oovvviiiiiinvennnnnn.
Effect Size Sorted by Type of Subject Assignment................covveennnes
Effect Size Sorted by Educational Level...............ccoooiiiiiiiii .
Effect Size Sorted by Setting..........ocovvve i
Study Featuresand Effect Size...........cooviiiiiii i
Analysis of Variance for Subject Assignment ..............cccooviiiievenn.

Analysis of Variance for Educational Level ..o

51

56

57

58

60

62

66

68

74

75



LIST OF FIGURES
Figure
1 Schematic Plot of Effect Sizeby CAI Type.......co v,
2 Schematic Plot of Effect Size by Nature of Treatment........................

3 Schematic Plot of Effect Size by Subject Assignment........................

4 Schematic Plot of Effect Size by Educational Level...........................

5 Schematic Plot of Effect Size by Setting............cooviiiiiiii i

6 OVErall EffeCt SIZe. ... ooe oo e e e e e e e e e e

59

61

63

65

67

70



