
vi

TABLE OF CONTENTS

Page

LIST OF TABLES......................................................viii

LIST OF FIGURES........................................................x

CHAPTER

I RATIONALE.........................................................1

Previous Research............... ..............................1

Alignment Framework............................................3

Taxonomy of Visualization Techniques...........................4

Dimensionality..............................................4

Noise-smooth Continuum......................................5

Research Goals and Visualization...............................7

Spotting Outliers...........................................7

Examining Relationships.....................................8

Data Type and Visualization....................................8

Data Origin.................................................8

Data Complexity.............................................9

Summary of Alignment Framework.................................9

Wickens' Theory and Studies...................................10

Proximity Compatibility Principle..........................10

Separable, Integral and Configural displays................10

Serial Processing and Parallel Processing..................11

Focus Task and Integrative task............................11

Comparing Bar Graph, 3D Plot, Tri. Display, and 3D Surface 12

Comparing Bar Graph, Scatterplot, and Triangle Display.....13

Comparing Stereopsis, Motion, and Mesh.....................14

Criticism to Wickens' Studies.................................15

Pattern-seeking Versus Value-Reporting.....................15

Small Number of Data Point.................................17

http://seamonkey.ed.asu.edu/~alex/education/education.html
Captain Yu
To return to my web page, click on the pink button on the top of this page.



vii

CHAPTER   Page

Summary of Criticism..........................................18

Extension of Wickens' Studies.................................19

Purpose and Hypotheses........................................20

II METHOD...........................................................21

Design........................................................21

Subjects......................................................21

Materials.....................................................22

Data Sets..................................................22

Displays...................................................23

Procedure.....................................................23

Instrument....................................................25

III RESULTS..........................................................26

Reliability of Test Questions.................................27

Results of Outlier Identification.............................28

Repeated Measures ANOVA....................................28

Focused Contrast...........................................28

Pairwise Tests.............................................29

Logistic Regression with Exact Tests.......................29

Confidence Intervals.......................................29

Results of Relationship Examination...........................30

Repeated Measures ANOVA....................................30

Focused Contrast...........................................30

Pairwise Tests.............................................31

Logistic Regression with Exact Tests.......................31

Confidence Intervals.......................................31



viii

CHAPTER   Page

IV DISCUSSION.......................................................32

Outlier Detection.............................................32

Relationship Examination......................................33

Limitations...................................................36

Recommendations...............................................36

REFERENCES............................................................39

APPENDIX

A LITERATURE REVIEW.............................................55

B TABLES.......................................................112

C FIGURES......................................................128



ix

LIST OF TABLES

Table   Page

1 3 X 3 X 2 Completely Within Subjects Factorial Design..........113

2 Phi Coefficients and Chi-squares by Item.......................114

3 Repeated Measures ANOVA for Outlier Detection..................115

4 Focused Contrast............................ ..................116

5 Pairwise Comparison for Outlier Detection......................117

6 Results of Exact Tests for Outlier Detection...................118

7 Confidence Intervals of Graphs for Outlier Detection...........119

8 Repeated Measures ANOVA for Relationship Examination...........120

9 Paiwise Comparison for Relationship Examination................121

10 Results of Exact Tests for Relationship Examination............122

11 Confidence Intervals of Graphs for Relationship Examiniation...123

12 Noise-smooth Continuum.........................................124

13 Methods for Studying Links with Variables......................125

14 Methods for Representing Data..................................126

15 Ordering of Elementary Graphical Perception Tasks..............127



x

LIST OF FIGURES

Figure   Page

1. Taxonomy of three aspects of visualization.....................129

2. Noise-smooth continuum and level of dimensionality.............130

3. Histograms with different bandwidths...........................131

4. 3D plot and histogram..........................................132

5. Histogram Vs. scatterplot......................................133

6. Scatterplot Vs. 3D spin Plot...................................134

7. Bar graphs.....................................................135

8. 3D plot and surface plot.......................................136

9. Triangle displays..............................................137

10. Age distribution of Subjects...................................138

11. Functions for fictitious data sets.............................139

12. 2D plots.......................................................140

13. 3D spin plot...................................................141

14. 3D mesh plot...................................................142

15. Scatterplot of composite scores 1 and scores 2.................143

16. Bar chart of graph*size of outlier identification..............144

17. Confidence intervals of graphs for outlier detection...........145

18. Bar chart of size*graph for relationship examination...........146

19. Confidence intervals of graphs for relationship examination....147

20. Histograms with different bandwidths...........................148

21. Density smoothing..............................................149

22. Overplotting and binning.......................................150

23. Sunflower plot in S-Plus.......................................151

24. Mean rendering.................................................152

25. Star graph.....................................................153

26. Radar plot.....................................................154

27. Stereo-ray glyphs..............................................155



xi

Figure   Page

28. Needle plot....................................................156

29. Volumetric visualization and slicing...........................157

30. Surface plot...................................................158

31. Image plots....................................................159

32. Cell mean plots................................................160

33. Aiken and West's plot..........................................161

34. Johnson-Neyman plot with box plots.............................162

35. Coplot.........................................................163

36. Scatterplot brushing...........................................164

37. Mesh surface constructed from conditional regression lines.....165

38. Animated mesh surface..........................................166

39. Clip-fill......................................................167

40. Heavy-tailed distribution......................................168

41. Good observations close to true outliers (swamping)............169

42. Spin-plot for unbundling masked outliers.......................170

43. Zooming a spin-plot for overplotting situation.................171

44. Scatterplot with bivariate normal ellipse......................172

45. Leaving suspected outliers out of a regression model...........173

46. Scatterplot matrix brushing and 3D spin plot for clustering....174

47. Chernoff faces.................................................175

48. Parallel coordinates plot......................................176

49. Color enhanced generalized draftman's plot.....................177

50. RGB mix shows data values in multiple dimensions...............178

51. Surface plot of bivariate normality (Texan Hat)................179

52. 3D spin plot for detecting multi-collinearity..................180

53. Regression mesh surface for detecting multi-collinearity.......181

54. Contour plots..................................................182



xii

Figure   Page

55. Diamond plot...................................................184

56. Spider plot....................................................185

57. Mosaic plot....................................................186

58. LMS regression plot............................................187

59. Control chart..................................................188

60. Control chart with attributes..................................189

61. Radar Plot with 150 subjects and 6 variables...................190

62. Comparisons of Kernel smoothers................................191

63. Contour plot with Triangle smoothing method....................193

64. Gabriel biplot.................................................194

65. Dimension reduction in the R-code..............................195

66. Nonlinear fit..................................................197

67. Percentage of black teachers in Illinois grade schools.........198

68. Percentage of White teachers in Illinois grade schools.........199


