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This study examined the effects of concept mapping as a 

prewriting strategy. The primary purpose of this study was to 

examine the effects of two forms of concept mapping, hand-drawn 

versus computer-generated, on the expository writing of middle 

level students with learning and reading disabilities. A secondary 

purpose was to investigate the effect of concept mapping on 

learning (LD) and reading disabled (RD) students' attitudes toward 

written language.

Twenty-four eighth grade students with learning disabilities (n 

= 12) and reading disabilities (n = 12) participated in the study. 

Students wrote under three conditions which included: (a) 

descriptive essays with no-mapping, (b) descriptive essays with 

hand-map support, and (c) descriptive essays with computer-map 

support. The expository compositions were compared on four 

dependent measures which included: (a) number of words (fluency),
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(b) number of T-units, (c) syntactic complexity (MLT-unit), and (d) 

holistic writing scores. Writing attitude was examined from two 

perspectives: a) pre- and post-intervention, and b) between writing 

conditions.

For students with LD, both the hand- and computer-mapping 

conditions demonstrated significant increases above the baseline 

writing samples on number of words, number of T-units, and holistic 

writing scores. Students with RD also showed significant increases 

above the baseline writing samples on holistic writing scores for 

hand- and computer-mapping conditions. The hand- and computer- 

mapping conditions demonstrated similar outcome effects on all 

dependent variables for students with LD and RD. Both LD and RD 

students made significant gains in their writing products when 

using the concept mapping strategy. However, because carryover 

effects occurred in the no-mapping condition, firm conclusions 

about concept mapping could not be drawn.

Results of this study showed preliminary evidence for a learning 

effect across the time of intervention. This outcome provides an 

indication that students may have acquired writing skills that 

generalized into their writing when not using maps.

In addition, students with LD demonstrated a more positive attitude 

toward writing when using computer-mapping over the other 

conditions. This outcome has implications for selection of hand- 

versus computer-mapping strategies.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



ACKNOWLEDGMENTS

Without the support, cooperation, and encouragement of many 

individuals, this project would not have been possible. First and 

foremost, I wish to thank Anne Thompson for opening her classroom 

and allowing me to share in her first year of teaching. Anne deserves 

many accolades for rolling with the punches and balancing the 

demands of research and teaching. Thanks also to the team teaching 

effort made by Deb Eastman, the school speech-language pathologist, 

who played an integral role in ensuring the success of this project. I 

am indebted to both for their flexibility and assistance in helping 

this project run smoothly through its completion. I must also extend 

a big thank you to the eighth grade students who participated in this 

study. I learned much about the hearts, minds, and motivations of 

teenagers and took delight in seeing those who came to believe in 

themselves as writers. I would like to extend my gratitude to 

Lincoln Public Schools for being allowed the opportunity to work 

with their teachers and students.

I feel fortunate to have had such a strong community of scholars 

supporting me on this project. To Dr. David Beukelman, I extend my 

gratitude for his thoughtful guidance of my scholarly pursuits. He 

was a pillar of support and followed what he speaks. I thank him 

also for showing me how to conceptualize future needs and to begin 

to answer the many questions in our field. I am especially grateful 

to Dr. Joan Rankin for her strength as a female mentor in the world 

of higher education. She was a role model for teaching,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



collaborating, and mentoring. I also want to thank her for her insight 

into research that is relevant to the needs of teachers and students.

I am also indebted to Dr. Nickola Nelson, who has been both a mentor 

and friend. I thank her for sharing her love of language and writing, 

modeling how to examine the big picture, and fostering my path as a 

teacher and researcher. Her continuing support and guidance has been 

much appreciated.

To the other members of my doctoral committee, Dr. Roger 

Bruning and Dr. Ellen Weissinger, I offer my sincere thanks for their 

support and suggestions in conceptualizing this project. I want to 

extend a special thanks to Dr. Brenda Schick and Dr. Karen Hux for 

the time and expertise they devoted to assist with the analysis.

I would like to thank fellow doctoral students Elizabeth 

Sondermeier, Wendy Gagnon, Joanne Lasker, Lisa Wood, and Mary 

Hunt-Berg, for their collaboration and support in this scholarly 

endeavor. As both colleagues and friends, I look forward to sharing 

in our future.

I am indebted to my Mom and Dad for their unfailing support 

throughout my educational pursuits. I cannot thank them enough for 

giving me the strength and courage to follow my life path. Finally, I 

wish to thank my friends, Lisa, Christina, Jolaina, Gad, Cameron, 

Jane, and Mary Jo, for their support, humor, and encouragement 

throughout this project. Their cheers and messages from across the 

miles helped to bring this project to fruition. It is with each of the 

above individuals that I share in this accomplishment.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



TABLE OF CONTENTS
Page

Table of Contents..................................................................................... i

List of Tables................................................................................................ x

List of Figures.......................................................................................x ii

Chapter

I. Introduction...................................................................................... 1

Linguistic Demands on Students with Learning and
Reading Disabilities....................................................................... 2
Cognitive Processes, Writing Demands, and Strategy Use
of Students with Learning and Reading Disabilities............4
Concept Mapping...........................................................................6
Inspiration Software...................................... .......................1 0
Scope and Purpose of the Study.......................................... 11
Research Questions and Hypothesis....................................1 3

II. Review of the Literature.............................................................17

The Written Language Needs of Students with Learning 
and Reading Disabilities...................................................... 17

Oral Versus Written Language Skills..........................18
Organizing and Generating Content............................. 23

Generating Content.................................................23
Content Organization and Text Structure.............. 25

Syntactic Complexity....................................................28
Mechanics and Conventions of Writing....................... 31
Writing Fluency..............................................................34
Writing Knowledge, Writing Attitude, and
Self-E fficacy................................................................. 37
Summary of the Writing Needs of Students with 
LD and RD......................................................................... 3 9

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



Environmental Demands on Adolescent Writers.................41

Cognitive Strategy Instruction in Writing................................ 43

Concept Mapping Theory and Practice................................. 45

Research on Concept Mapping....................................................48

Concept Mapping and Reading Comprehension................48
Concept Mapping and Writing........................................ 50
Summary of Concept Mapping and Writing
Research...........................................................................59

Assistive Software Tools as a Support to Writing...............60

Word Processing Tools........................................................61
Assistive Software Tools............................................. 61

Writing Measurement.................................................................. 6 4

Basis for the Present Investigation.................................... 65

III. Methods............................................................................................67

Research Design......................................................................67

Subject Selection........................................................................ 6 8

Subjects.................................................................................. 68

Instructional Materials......................................................... 74

Writing Prompts............................................................. 74
Topical Cluster/Concept Mapping.................................74
Computer Equipment and Software.............................. 75

Procedures................................................................................. 7 6

Training........................................................................... 76
Instructional Procedures............................................... 78

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



Instruction for Hand-Generated Mapping and 
Descriptive Essays................................................ 79

Strategy Description......................................7 9
Goals and Purposes......................................... 80
Modeling............................................................. 8 0
Student Mastery of Strategy Steps...............82
Guided Practice and Feedback........................... 8 3
Independent Performance and 
Generalization................................................ 83

Instruction for Computer-Mapping and 
Descriptive Essays................................................ 84

Data Collection...........................................................................8 8

Classroom Background.................................................. 8 8

Condition Counterbalancing and Writing Prompt 
Randomization................................................................89

Instruction to Students................................................ 90

Student Support and Publishing................................... 91

Variables in the Study...........................................................92

Analysis of Descriptive Essays.................................... 93

Number of Words (Fluency).................................... 93
Number of T-Units.................................................. 93
Syntactic Maturity........................................................ 9 3
Holistic Writing Scores (Writing Quality)........... 95

Analysis of Writing Attitude........................................ 97

Data Entry and Reliability for Quantitative Written 
Measures................................................................................... 9 8

Data Analysis......................................................................... 99

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



i v

IV. Results......................................................................................... 100

Between Groups Analysis of Learning Disabled and 
Reading Disabled Students.................................................101

Analysis Among Mode of Writing for Written Language 
Samples of Learning Disabled Students...........................102

Form and Content Variables (Writing Complexity 
and Quantity) (LD)........................................................102

Number of Words (Fluency).................................102
Number of T-Units............................................... 105
Syntactic Complexity (MLT-Unit)......................108
Holistic Writing Scores (Writing Quality) 110

Analysis of Attitude Pre- and Post-Intervention and 
Among Mode of Writing (LD).............................................. 112

General Writing Attitude Pre- and 
Post-Intervention........................................................113

Writing Attitude Among Writing Conditions............... 114

Examination of Order Effects for Fluency, Number of 
T-Units, and Writing Quality (LD)..................................... 116

Examination of Learning Effects Across Time of 
Intervention (LD)......................................................... 118

No-Mapping............................................................11 9
Hand-Mapping .................................................122
Computer-Mapping............................................... 125
Summary of Learning Effects Across Time of 
Intervention.......................................................... 128

Examination of Order Effects for the Three 
Treatment Conditions (LD)......................................... 129

First Position............................................................ 129
Second Position........................................................12 9

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



V

Third Position........................................................130
Summary of Order Effects Across
Intervention...........................................................130

Analysis Among Mode of Writing for Written Language 
Samples of Reading Disabled Students...................................131

Form and Content Variables (Writing Complexity 
and Quantity) (RD)........................................................ 131

Number of Words (Fluency).................................. 132
Number of T-Units................................................ 134
Syntactic Complexity (MLT-Unit)....................... 137
Holistic Writing Scores (Writing Quality) 139

Analysis of Attitude Pre- and Post-Intervention and 
Among Mode of Writing (RD)............................................... 141

General Writing Attitude Pre- and 
Post-Intervention.........................................................142

Writing Attitude Among Writing Conditions.................143

Examination of Order Effects for Fluency, Number of 
T-Units, and Writing Quality (RD).............................................145

Examination of Learning Effects Across Time of 
Intervention (RD).......................................................... 147

No-Mapping.............................................................147
Hand-Mapping.........................................................150
Computer-Mapping................................................ 153
Summary of Learning Effects Across Time of 
Intervention...........................................................156

Examination of Order Effects for the Three 
Treatment Conditions (RD)............................................... 157

First Position............................................................. 157
Second Position.........................................................158
Third Position........................................................158

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



v i

Summary of Order Effects Across
Intervention........................................................... 158

V. Discussion.................................................................................... 160

Scope and Purpose of the Study..........................................160

Scope of the Study........................................................160

Purpose of the Study......................................................... 16 2

Results Summary for Descriptive Essays.........................163

Language Quantity (Number of Words and Number 
of T-units)..........................................................................1 64

Learning Disabled Students................................. 164
Reading Disabled Students................................... 168
Interpretation of LD and RD Results for 
Quantitative Writing Measures............................169

Writing Process Skill Learning Effects 170
Increased Available Composing Time in
The No-Mapping Condition............................ 174
Students' Choice of Writing Over Other
Academic Tasks............................................. 176
Researcher and Teacher Influence on 
Writing Values....................................................176

Syntactic Complexity...................................................177

Learning Disabled Students................................. 178
Reading Disabled Students................................... 179
Interpretation of LD and RD Results for 
Syntactic Complexity Measures................................17 9

Holistic Writing Scores (Writing Quality).................181

Learning Disabled Students................................. 182
Reading Disabled Students................................... 183

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



Interpretation of LD and RD Results for
the Writing Quality Measures.............................183

Results Summary for Writing Attitude...........................186

Learning Disabled Students................................ 189
Reading Disabled Students..................................191
Interpretation of LD and RD Results for
the Writing Attitude Measures..................................191

Summary and Conclusions................................................. 193

Educational and Clinical Implications......................193

Strategy Learning Time..................................... 193
Strategy Support................................................. 19 3
Strategy Generalization and Learning
E ffects.............................................. .................... 194
Strategy Generalization Across Writing
Types.......................................................................1 95
Hand- Versus Computer-Mapping
Strategies.................................................................195
Individual Student Needs.................................... 196
Summary of Educational and Clinical 
Im plications.........................................................199

Limitations of the Study................................................... 200

Carryover/Learning Effects......................................200
Writing Time........................................................ 200
Experimenter Influence.......................................202

Suggestions for Future Research...............................203

Verification of the Effects of Concept
Mapping................................................................. 203
Examination of Concept Mapping with a
Variety of Student Needs..........................................204
Examination of Concept Map Products for 
Quantity and Quality............................................205

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



Examination of Writing Products with Map
Quality Controlled......................................................207
Examination of Concept Mapping to Support a
Variety of Text Types.......................................... 207
The Relationship Between Attitude Toward
Concept Mapping and Writing Products..................208
Examination of Concept Mapping as a Tool for 
Construction of Sophisticated Language............209

Conclusions.......................................................................... 210

References............................................................................................. 21 3

Appendixes.......................................................................................... 226

Appendix A Letter of Explanation for the Study................... 226

Appendix B Parental Informed Consent Form ....................227

Appendix C Child Assent Form.................................................... 229

Appendix D Written Prompts.................................................. 231

Appendix E Sample Concept Map.............................................232

Appendix F Inspiration Tutorial for Students.......................233

Appendix G Inspiration Tutorial for Teachers............................236

Appendix H Checklist for Concept Map Instruction.............. 239

Appendix I Timeline for Student Training and Data
Collection...............................................................241

Appendix J Hand-Map Instructional Sequence...................... 242

Appendix K Questions to Ask Yourself About Mapping
and Writing................................................................ 243

Appendix L Group Concept Mapping Discussion Ideas.............244

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



i x

Appendix M Computer-Map Instructional Sequence..............245

Appendix N Inspiration Software Proficiency Check Out....246

Appendix O Standardized Instructions for the Writing
Task........................................................................ 247

Appendix P Writing and Mapping Support to Students.........249

Appendix Q CLAN Coding Conventions for Written
Language Transcripts........................................... 250

Appendix R Holistic Writing Score Criteria......................... 257

Appendix S General (No-Mapping), Hand-Mapping, and
Computer-Mapping Writing Attitude Surveys.....260

Appendix T Concept Map with a Clear Hierarchical
Structure................................................................... 267

Appendix U Concept Map with Blended Concepts and
No Clear Hierarchy................................................ 268

Appendix V Concept Map Illustrating Use of Main Idea
Units (Ellipses)..................................................... 269

Appendix W Concept Map Illustrating Undeveloped
Ideas.........................................................................270

Appendix X Concept Map Illustrating Poor Organization.... 271

Appendix Y Concept Map Illustrating Many Ideas and
Moderate Organization..........................................272

Appendix Z Concept Map Illustrating the Use of Full
Sentences................................................................. 273

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



X

LIST OF TABLES

Table Page

1 Mean Scores on WISC-III, MAT, and TCS for LD
Students.................................................................................. 71

2 Mean Stanine Scores on MAT and TCS for RD Students........7 2

3 Subject Description for LD and RD Students............................7 3

4 Student Keyboarding Average Words Per Minute.................85

5 Between Groups Analysis of Learning and Reading
Disabled Students Using Baseline Means for Written 
Language and Attitude Measures........................................ 102

6 Mean Number of Words for Each Writing Mode for LD
Students............................................................................... 103

7 Summary of Pair-Wise Comparisons Between Writing
Mode for Number of Words Produced by LD Students.........105

8 Mean Number of T-Units for Each Writing Mode for LD
Students................................................................................ 106

9 Summary of Pair-Wise Comparisons Between Writing 
Mode for Number of T-Units Produced by LD
Students................................................................................ 108

I 0 Mean Number of Words Per T-Unit for Each Writing
Mode for LD Students...........................................................109

I I  Mean Holistic Writing Score for Each Writing Mode
for LD Students.................................................................... 111

1 2 Summary of Pair-Wise Comparisons Between Writing
Mode for Mean Holistic Writing Score Produced by LD 
Students................................................................................ 112

1 3 Mean Attitude Score Pre- and Post-Intervention for
LD Students.......................................................................... 11 3

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



1 4 Mean Attitude Score For Each Writing Mode for LD
Students................................................................................115

1 5 Summary of Pair-Wise Comparisons Between Writing
Mode for Writing Attitude (LD).......................................... 116

16 Mean Written Language Scores for Each Condition By
Position in Intervention (LD)..............................................118

1 7 Mean Number of Words for Each Writing Mode for RD
Students...............................................................................132

1 8 Summary of Pair-Wise Comparisons Between Writing
Mode for Number of Words Produced by RD Students 134

1 9 Mean Number of T-Units for Each Writing Mode for RD
Students............................................................................... 135

20 Summary of Pair-Wise Comparisons Between Writing 
Mode for Number of T-Units Produced by RD Students 137

21 Mean Number of Words Per T-Unit for Each Writing
Mode for RD Students.............................................................. 13 8

22 Mean Holistic Writing Score for Each Writing Mode
for RD Students....................................................................140

23 Summary of Pair-Wise Comparisons Between Writing 
Mode for Mean Holistic Writing Score Produced by RD 
Students............................................................................... 141

24 Mean Attitude Score Pre- and Post-Intervention for
RD Students.............................................................................142

25 Mean Attitude Score For Each Writing Mode for RD 
Students............................................................................... 1 44

26 Mean Written Language Scores for Each Condition By 
Position in Intervention (RD)..............................................146

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



LIST OF FIGURES

Figure Page

1 Mean Number of Words By Writing Condition (LD)............104

2 Mean Number of T-Units By Writing Condition (LD)......... 107

3 Mean Words Per T-Unit By Writing Condition (LD)...........109

4 Mean Holistic Writing Score By Writing Condition
(LD).......................................................................................111

5 General Writing Attitude Pre- And Post-Intervention
(LD).......................................................................................114

6 Mean Attitude Score By Writing Condition (LD)...................11 5

7 No-Mapping Condition (LD): Mean Number of Words 
(Fluency) By Order.................................................................. 1 20

8 No-Mapping Condition (LD): Mean Number of T-Units
By Order............................................................................... 1 21

9 No-Mapping Condition (LD): Mean Holistic Score By
Order.....................................................................................1 22

I 0 Hand-Mapping Condition (LD): Mean Number of Words
(Fluency) By Order...................................................................1 23

I I  Hand-Mapping Condition (LD): Mean Number of T-Units
By Order............................................................................... 1 24

1 2 Hand-Mapping Condition (LD): Mean Holistic Score By
Order.....................................................................................1 25

1 3 Computer-Mapping Condition (LD): Mean Number of
Words (Fluency) By Order..................................................126

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



1 4 Computer-Mapping Condition (LO): Mean Number of
T-Units By Order....................................................................... 127

1 5 Computer-Mapping Condition (LD): Mean Holistic
Score By Order..................................................................... 128

1 6 Mean Number of Words By Writing Condition (RD.................133

1 7 Mean Number of T-Units By Writing Condition (RD)............ 136

18 Mean Words Per T-Unit By Writing Condition (RD)............ 138

1 9 Mean Holistic Writing Score By Writing Condition
(RD)....................................................................................... 140

20 General Writing Attitude Pre- And Post-Intervention
(RD)....................................................................................... 143

21 Mean Attitude Score By Writing Condition (RD)................ 144

22 No-Mapping Condition (RD): Mean Number of Words 
(Fluency) By Order................................................................... 148

23 No-Mapping Condition (RD): Mean Number of T-Units
By Order................................................................................149

24 No-Mapping Condition (RD): Mean Holistic Score By
Order.....................................................................................150

2 5 Hand-Mapping Condition (RD): Mean Number of Words
(Fluency) By Order................................................................... 151

26 Hand-Mapping Condition (RD): Mean Number of T-Units
By Order................................................................................ 152

27 Hand-Mapping Condition (RD): Mean Holistic Score By 
Order.....................................................................................1 53

28 Computer-Mapping Condition (RD): Mean Number of
Words (Fluency) By Order..................................................154

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



xiv

29 Computer-Mapping Condition (RD): Mean Number of 
T-Units By Order....................................................................... 155

30 Computer-Mapping Condition (RD): Mean Holistic
Score By Order...................................................................... 156

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



1

CHAPTER I 

INTRODUCTION

Skilled expository writing becomes increasingly important as 

students enter into the secondary grades. Secondary students are 

expected to compose longer documents, to use complex text and 

sentence structures, and to integrate and manipulate information 

from a variety of sources. Planning before writing can be used to aid 

student writers by reducing the cognitive and linguistic demands of 

the composing process (Flower & Hayes, 1981a). Expert writers have 

been noted to engage in extensive planning (Bereiter & Scardamalia,

1987). However, for adolescents with learning and reading 

disabilities the act of writing may be a laborious experience. One 

way that has supported all types of writing has been the use of 

prewriting strategies.

This study examined the effects of a prewriting strategy 

known as concept mapping. The primary purpose of this study was to 

examine the effects of two forms of concept mapping, hand-drawn 

versus computer-generated, on the expository writing of middle 

level students with learning and reading disabilities. A secondary 

purpose was to investigate the effect of mapping on learning and 

reading disabled students' attitudes toward written language.

In the following section, an overview of the cognitive and 

linguistic demands on students with learning and reading 

disabilities is provided. This is followed by a description of concept 

mapping and how it may support the cognitive and linguistic
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