
THE EFFECTS OF EARLY INTERVENTION ON THE LEARNING RATES 

OF LEARNING DISABLED STUDENTS IN THE BASIC SKILL AREAS OF 

READING AND MATHEMATICS: A LONGITUDINAL STUDY 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF DOCTOR OF EDUCATION 

COLLEGE OF EDUCATION 

BY 

CARMON WHITIS WELCH, B.S.~ M.Ed. 

DENTON, TEXAS 

DECEMBER 1982 



I 

I ) . 

UXAS WOMAWS UNIVERSJTY DBFlA"RY 

ACKNOWLEDGEMENTS 
' t ' 

This study is dedicated to my husband, James Welch, 

and to my children, James, Jan, and Beth, in appreciation 

for inspiration, ~nderst~nding, and ~?ye; and to my par­

ents, Sophia and Coalby Whitis, for their devotion and 

love. 

The study is a special trib~te to Dr. Howard Stone, 

co-chairman of the supervising c'.ommi ttee, for his leader­

ship, inspiration, and patience; i6 Dr. Sam Ed Brown, 

co-chairman of the supervi,s~ng c:?:.mmittee, for his optimism 

and confid.ence in my a.bili:t;y; an?,.,to Dr·. Edward J. Wylie, 

Dr. John McFarland, and Dr .. A. D. Castle for their valu-

able assistance, guidance, and enc~urag~ment, all of which 

enabled me to complete the study. 

A very special trib~te goes to Dr .. David D. Marshall 

for his most valuable assistance with the study. 

I wish to express sincere appreciation to my superin­

tendents, Stanley Jaggers, ~arry Jones, Glen Lowrance, and 

Bill Wood, for their encouragement and support. 

It is hoped that this study will be worthy of all the 

assistance, encouragement, and support that I have 

received from all of the people mentioned above. 

iv 



Table 

1 

2 

3 

LIST OF TABLES 

Chronological Ages of LD Subjects on Final 
Posttest Date .............. . 

Grade Levels of LD Subjects on Final Posttest 
Date . . . . . . . . . . . . . . . . . . . . . 

Composition of LD Group According to 
Intelligence Quotients . . . . . . . 

4 Composition of LD Group According to Subjects' 

Page 

94 

96 

97 

Grade Levels on Intervention Date. . . . . . . 98 

5 Composition of LD Group According to Initial 
Pretest Date . . . . . . . . . . . . . . . 99 

6 The Pattern of Statistical Analysis of all 
Possible Sequential Combinations of Testing 
Measures and Intervention Levels . . . . . . . 102 

7 All Possible Sequential Combinations of Reading 
Cells From Which the Data Were Drawn for the 
Statistical Analyses . . . . . . . . . . . . . 105 

8 All Possible Sequential Combinations of Mathe­
matics Cells From Which the Data Were Drawn for 
the Statistical Analyses . . . . . . . . . . . 

9 Adjusted Cell Means 
Reading Cells 1, 5, 6, 7, and 8 (LD) 

10 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). 

11 Adjusted Cell Means 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. 

12 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). 

v 

115 

118 

121 

124 



Table Page 

13 Adjusted Cell Means 
Reading Cells 1, 5, 6, 7, and 8 (LD) . . . . . 127 

14 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . 130 

15 Adjusted Cell Means 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 133 

16 Adjusted Cell Means 
Reading Cells 1 5, 6, 7, and 8 (LD) . . . . . 136 

' 
17 Adjusted Cell Means 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . . . 139 

18 Adjusted Cell Means 
Reading Cells 1, 6, 7, and 8 (LD). . . . . . . 142 

19 Adjusted Cell Means 
Reading Cells 1, 5, 6, 7, and 8 (LD) . . . 145 

20 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . 148 

21 Adjusted Cell rv1eans 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 151 

22 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . . . 154 

23 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . 157 

24 Adjusted Cell Means 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 160 

25 Adjusted Cell Means 
Reading Cells 1, 6, 7, and 8 (LD). . . . . . . 163 

26 Adjusted Cell Means 
Reading Cells 1, 5, 6, 7, and 8 (LD) . . . . . 166 

vi 



Table Page 

27 Adjusted Cell Means 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) .. 169 

28 Adjusted Cell Means 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 172 

29 Adjusted Cell Means 
Mathematics Cells 1, 7, and 8 (LD) .. 176 

30 Adjusted Cell Means 
Mathematics Cells 1, 6, 7, and 8 (LD). 179 

31 Adjusted Cell Means 
Mathematics Cells 1, 7, and 8 (LD) .. 182 

32 Adjusted Cell Means 
Mathematics Cells 1, 6, 7, and 8 (LD). 185 

33 Adjusted Cell Means 
Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD) .. 188 

34 Adjusted Cell Means 
Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD). . 191 

35 Adjusted Cell Means 
Mathematics Cells 1, 7, and 8 (LD) . 194 

36 Adjusted Cell Means 
Mathematics Cells 1, 5, 6, 7, and 8 (LD) 197 

37 Adjusted Cell Means 
Mathematics Cells 1, 7, and 8 (LD) .. 200 

38 Adjusted Cell Means 
Mathematics Cells 1, 6, 7, and 8 (LD). 203 

39 Adjusted Cell Means 
Mathematics Cells 1, 6, 7, and 8 (LD). 206 

40 Rank Order of Results of Statistical Analyses, 
Blocking on Intervention Levels 1 Through 6 
Reading (LD) . . . . . . . . . . . . . . . . . 207 

vii 



Table Page 

41 Rank Order of Results of Statistical Analyses, 
Blocking on Intervention Levels l Through 6 

42 

43 

44 

Mathematics (LD) o o • o 0 o 0 0 0 • 208 

Adjusted Cell Means 
Reading Cells l, 2, 3, 4, 5, 6, 7, and 
(EJ.VIR and LD) 0 . . 0 . 0 . 0 . 
Adjusted Cell Means 
Reading Cells 1, 2, 3, 4, 5, 6, 7, and 
(LD, Low and High FIQ) . . . . . . 
Adjusted Cell Means 
Reading Cells l, 3, 4, 5, 6, 7, and 8 
(LD, Low and High FIQ) 

8 
. . . 212 

8 
. . . . 217 

220 

45 Adjusted Cell Means 

46 

47 

48 

49 

50 

51 

52 

Mathematics Cells 1, 6, 7, and 8 
(LD, Low and High FIQ) . . . . . . . . . . 223 

Adjusted Cell Means 
Mathematics Cells 1, 7, and 8 
(LD, Low and High FIQ) ... 

Adjusted Cell Means 
Mathematics Cells 1, 2, 3, 4, 5, 6, 7, and 8 
(DD, Low and High VIQ) .... 

Adjusted Cell Means 
Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 
(LD, Low and High PIQ) ... 

Adjusted Cell Means 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 
(LD, Low and High PIQ) ... 

Adjusted Cell Means 

226 

229 

232 

235 

Mathematics Cells l, 6, 7, and 8 
(LD, Low and High PIQ) . . . . . . . . 238 

Adjusted Cell Means 
Mathematics Cells 7, 8 (LD, Low and High PIQ). 241 

Adjusted Cell Means 
Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 (EMR) 244 

viii 



Table Page 

53 Pearson Correlatiori C6~ffi~i~nts (Reading, LD) 261 
.(; ··~·;:.' 

54 Pearson Correlat·ioh c·oeff,icierits (Math, LD). . 2'62 

55 Pearson Correlation Coeffidients 
School District and Race {Reading and Math, LD) 263 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

Results of Statistical Analyses in Reading 
Identifying No Sigriitici~rit DiYferences: 
Attributed to Intervention Levels (LD) .. 

Results of Statistical Analyses in Mathematics 
Significant· Differences Identifying No 

Attributed to Interven~lori Levels (LD) . . 
Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 5, 6, 7 '..and 8 (LD) . . . 
Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 4, 5 ', ,6,,,' 7, and 8 (LD). . 
Unrefined Means for 'Intervention Levels 1-6 
Reading Cells 1, 5,- 6• 

' 
7 ,. arid: 8 (LD) . . . 

Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 4, 5, 6· '·7 , ·' and 8 (LD). . 
Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 5, 6, 7, and 8 (LD) . . . 
Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD). . 
Unrefined Means for Intervention Levels 1-6 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 

Unrefined Means for Intervention Levels 
Before and After 3rd Grade 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. 

ix 

. . 

. . 

. . 

. . 

. . 

. . 

. . 

265 

266 

268 

269 

270 

271 

272 

273 

274 

275 



Table 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

Unrefined Means for Intervention Levels 
Before and After 3rd Grade 
Reading Cells l~ 4~ 5, 6, 7, and 8 (LD). 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Reading Cells l~ 6, 7, and 8 (LD) .... 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Reading Cells l, 5, 6, 7, and 8 (LD) .. 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Reading Cells l, 4, 5, 6, 7, and 8 (LD). 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Reading Cells 1, 3, 4, 5, 6, 7~ and 8 (LD) 

Unrefined Means for Intervention Levels 
Before and AFter 5th Grade 
Reading Cells l, 5, 6~ 7, and 8 (LD) .. 

Unrefined Means for Intervention Levels 
Before and After 5th Grade 
Reading Cells l, 4, 5, 6, 7, and 8 (LD). 

Unrefined Means for Intervention Levels 
Before and After 5th Grade 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 

Unrefined Means for Intervention Levels 
Before and After 6th Grade 
Reading Cells 1, 6, 7, and 8 (LD) .... 

Unrefined Means for Intervention Levels 
Before and After 6th Grade 
Reading Cells 1, 5, 6~ 7, and 8 (LD) .. 

Unrefined Means for Intervention Levels 
Before and After 6th Grade 
Reading Cells 1, 4~ 5, 6, 7, and 8 (LD). 

X 

Page 

276 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 



Table 

77 Unrefined Means for Intervention Levels 
Before and After 6th Grade 

Page 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) 287 

78 Unrefined Means for Intervention Levels 1-6 
Mathematics Cells 1, 7, and 8 (LD) . . . . . . 288 

79 Unrefined Means for Intervention.Levels 1-6 
Mathematics Cells 1, 6, 7, and 8 (LD). . . . . 289 

80 Unrefined Means for Intervention~Levels 1-6 
Mathematics Cells ·i, 7, and 8 (LD) . . . . . . 290 

81 Unrefined Means for Intervention Levels 1-6 
Mathematics Cells 1, 6, 7, ar1d 8 (LD). . . . . 291 

82 Unrefined Means for Intervention Levels 1-6 
Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD). . 292 

83 Unrefined Means for Intervention ,,Levels 
Before and After 1st Grade 
Mathematics Cell~ 1, 4, 5, 6, 7, and 8 (LD) .. 293 

84 Unrefined Means for Intervention Levels 
Before and After 3rd Grade 
Mathematics Cells 1, 7, and 8, (LD) . . . . 294 

85 

86 

87 

88 

Unrefined Means for Intervention Levels 
Before and After 3rd Grade 
Mathematics Cells 1, 5, 6, 7, and, 8 (LD) 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Mathematics Cells 1, 7, and 8 (LD) ... 

Unrefined Means for Intervention Levels 
Before and After 4th Grade 
Mathematics Cells 1, 6, 7, and 8 (LD) .. 

Unrefined Means for Intervention Levels 
Before and After 5th Grade , 
Mathematics Cells 1, 6, 7, and 8 (LD) .. 

xi 

295 

296 

297 

298 



LIST OF FIGURES 

Figure Page 

l Intervention by Testing Interaction: 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. . . . 114 

2 Intervention by Testing Interaction: 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) . . . 117 

3 Intervention by Testing Interaction: 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. . . . 119 

4 Intervention by Testing Interaction: 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) . . . 122 

5 Intervention by Testing Interaction: 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. . . . 125 

6 Intervention by Testing Interaction: 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) . . . 128 

7 Intervention by Testing Interaction: 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD). . 131 

8 

9 

10 

11 

12 

13 

Intervention by Testing Interaction: 
Reading Cells 1, 5, 6, 7, and 8 (LD) .. 

Intervention by Testing Interaction:· 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) 

Intervention by Testing Interaction: 
Reading Cells 1, 6, 7, and 8 (LD) .. 

Intervention by Testing Interaction: 
Reading Cells 1, 5, 6, 7, and 8 (LD). 

Intervention by Testing Interaction: 
Reading Cells 1, 4, 5, 6, 7, and 8 (LD) 

134 

137 

140 

143 

146 

Intervention by Testing Interaction: 
Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD) .. 149 

xii 



Figure Page 

14 Intervention by Testing. Interaction: 
Reading Cells 1, ... 5, •:6, 1, ··and 8 ( LD) . . 152 

15 Intervention by Testing Interaction: 
Reading Cells 1, 4, 5, ,6, 7, and 8 (LD) 155 

16 Intervention by Testing Interaction: Reading 
Cells 1, 3, 4, 5, 6,' 7;. and 8 (LD). • . • • . 158 

17 Intervention by Test.ing Interaction:· 
Reading Cells 1 ,· 7 ,. "8' ( LD). • • • • .' • 161 

18 Intervention by Testing Interaction: Reading 
Cells 1, 5, 6, 7, and 8 (LD) .••.••.•. 164 

19 Intervention by Test±ng Interaction:: Reading 
Cells 1, 4, 5, 6, T, and ·.8 (LD) •.• 167 

20 Intervention by Testing Interaction: Reading 
Cells 1, 3, 4, 5, 6, :7; ·and 8 (LD) •• 170 

21 Intervention by Testing Interaction: Mathe-
matics Cells 1, T, and 8' (LD) . .. . . . . . . 174 

22 Intervention by Test·ing Interaction: Mathe-
rna tics Cells 1, ·6, 7-' and 8 (LD). . . . . . . 177 

23 Intervention by Testing Interaction: Mathe-
rna tics Cells 1, 7., ·and 8 (LD) . . . . . . . . 180 

24 Intervention by Testing Interaction: Mathe-
rna tics Cells 1, 6, 7., and 8 (LD). . . . . . . 183 

25 Intervention by Testing Interaction: Mathe-
rna tics Cells 1, 4, 5, 6, 7, and 8 (LD). . . . 186 

26 Intervention by Testing Interaction: Mathe-
rna tics Cells 1, 4 5, 6, 7, and 8 (LD). . . . 189 

' 
27 Intervention by Testing Interaction: Mathe-

rna tics Cells 1, 7, and 8 (LD) . . . . . . . . 192 

28 Intervention by Testing Interaction: Mathe-
rna tics Cells 1, 5, 6, 7, and 8 (LD) . . . . . 195 

xiii 



Figure 

29 

30 

31 

Intervention by Testing Interaction: 
matics Cells 1, 7, and 8 (LD) .... 

Intervention by Testing Interaction: 
matics Cells 1, 6, 7, and 8 (LD) ... 

Intervention by Testing Interaction: 
matics Cells 1, 6, 7, and 8 (LD) ... 

Page 

Mathe-
198 

Mathe-
201 

Mathe-
204 

32 Intervention by Testing Interaction: Reading 
Cells 1, 2, 3, 4, 5, 6, 7, and 8 (EMR and LD) 211 

33 

34 

35 

36 

37 

38 

39 

40 

41 

Intervention by Testing Interaction: 
Cells 1, 2, 3, 4, 5, 6, 7, and 8 (LD) 

Intervention by Testing Interaction: 
Cells 1, 3, 4, 5, 6, 7, and 8 (LD) .. 

Intervention by Testing Interaction: 
matics Cells 1, 6, 7, and 8 (LD) ... 

Intervention by Testing Interaction: 
matics Cells 1, 7, and 8 (LD) .... 

Intervention by Testing Interaction: 
Cells 1, 2, 3, 4, 5, 6, 7, and 8 (LD) 

Intervention by Testing Interaction: 
Cells 1, 2, 3, 4, 5, 6, 7, anp 8 (LD) 

Intervention by Testing Interaction: 
Cells 1, 3, 4, 5, 6, 7, and 8 (LD) .. 

Intervention by Testing Interaction: 
matics Cells 1, 6, 7, and 8 (LD) ... 

Intervention by Testing Interaction: 
matics Cells 1, 7, and 8 (LD) . . . 

Reading 
215 

Reading 
218 

Mathe-
221 

Mathe-
224 

Reading 
227 

Reading 
230 

Reading 
233 

Mathe-
236 

Mathe-
239 

42 Intervention by Testing Interaction: Reading 
Cells 1, 2, 3, 4, 5' 6, 7, and 8 (EMR) .... 243 

xiv 



TABLE OF CONTENTS 

ACKNOWLEDGEMENTS 

LIST OF TABLES . 

LIST OF FIGURES 

Chapters 

1 

2 

3 

INTRODUCTION . . . . . . . . . . . . . . . . 
Problem of the Study 
Purpose of the Study 
Procedures for Developing the Study 
Definitions 
Background and Significance of the Study 
Hypotheses of the Study 
Collection and Treatment of the Data 
Limitations and Exceptions 

RELATED LITERATURE . . . . 

Historical Perspectives of Early Childhood 
Education in European Countries 

Historical Perspectives of Early Childhood 
Education in the United States 

Intervention by the Federal Government in 
Early Childhood and Special Education 

Issue Regarding Early Intervention for 
Young Learning Disabled Children 

METHODOLOGY. 

Introduction 
Description of the Subjects 
Description of the Longitudinal Data 
Description of Statistical Analysis Procedures 
Treatment of the Data on EMR Subjects 

XV 

iv 

X 

xii 

1 

42 

91 



Chapters 

4 RESULTS OF THE STATISTICAL ANALYSES. . . . . 110 

Introduction 
Results of the One-factor ANOVA 
Results of the Repeated-measures ANCOVA 
Treatment of the Data on EMR Subjects 

5 SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS. . 245 

Summary 
Conclusions 
Recommendations 

APPENDICES . 

REFERENCES . 

BIBLIOGRAPHY 

xvi 

259 

302 

310 



CHAPTER 1 

INTRODUCTION 

Problem of the Study 

A search of the literature revealed little conclusive 

evidence that early identification and early intervention 

in educational programs have been significantly beneficial 

to learning disabled students in promoting academic gains 

in basic skill subjects such as reading and mathematics. 

Likewise, an extensive search of the literature revealed 

no evidence of longitudinal data having been analyzed to 

determine if there are differences in the learning rates 

of learning disabled students in basic skill subjects 

which may be attributed to the students' ages or grade 

levels when intervention programs were initially imple­

mented. 

Increasing emphasis on early intervention programs 

for handicapped children is supported in the literature, 

and reported research on child development supports the 

belief that the early years are critical because growth 

and development during the early childhood years have 

lasting effects on children's growth and development. 

1 



The search of the 'literature revealed no evidence of 

disagreement regarding the benefic·ial asp-ects of early 

intervention in educational·programming· for handicapped 

children who manifest the~discriminating·characteristics 

of physical, mental, and emotional handica·p·s·.' ·However, 

evidence of a controversial ·issue was· revealed .regarding 

early intervention processes for young l~arn~ng· disabled 

children, not with early intervention .. per ·Se·, ;but regard­

ing the procedures used in 'identification, assessment, 

and intervention programming for the l·e·arning "disabled. 

There is a growing concern ·that.' educators·,;: .fac'ed with no 

clearly defined criteria for.·. identification:· oT. learning 

disabled students, may label nonhandicapped children as 

handicapped; and the children will have to endure the 

negative effects of mislabeling. 

Since the implementation of Public Law 94-142, the 

increasing incidence of identified learning disabled 

children is also a growing concern in public education. 

The greatest concern is that special education programs 

for the learning disabled have become dumping .grounds 

for the placement of studertts who are, in reality, slow 

learners and/or students whose intelligence levels are 

within the borderline range of mental retapdati'on, and 

students whose behaviors create discipline problems in 

2 



3 

the regular education classrooms.-

With consideration of .. the, controversial ~:tssue regard­

ing intervention processes and the concern~ described 

above as well as the current emphasis ('in public education 

on the development of basic sk~lls in mathematics and 

reading, it appears to be a reas.onahle· assJlmption that 

field-based information would b~ beneficial:~o-~ducators 

in their policy development. anq decision making,processes. 

Therefore, it was proposed that,the analysis of longitu­

dinal data to determine if there.· are differences- in the 

learning rates of learning ·,_disabled students which may 

be attributed to the age or grade when cidentification and 

intervention processes were implemented, _would -b_e. beneficial 

to public school educators. ~: 

Purpose of the Study 

The purpose of this study was to analyze data col­

lected over a period of seven years on learning disabled 

children and youth who have participated in a coopera­

tive district comprehensive special education program 

which is implemented according to the Child~Centered 

Education Process in the Texas Education_Agency (TEA) 

Policies and Procedures for the Education of the Handi-

capped (Bulletin AD0-871-1, 1978). These p~ocedures 



are included as a part of the Texas plan for :compliance 

with the federal regulations:mandated in Public Law 

94-142, The Education for all.Handicapp~d~Children Act 

of 1975 (Federal Register, 1977~}. These data reflect 

the academic gains made by individual learning disabled 

students in the basic skill areas of reading and· mathe­

matics. The data were used internally for:prog~am pur-

poses, but no provisions or efforts have been;made to 

analyze them on a longitudinal basis. 

The longitudinal data we:re analyzed to 1·determine 

if the analyses would reflect differences in~the learn-

ing rates of learning disabled .students .. who have. experi-

enced early identification and early intervention in edu-

cational programs and in the learning rates·. of··:learning 

disabled students who were not identified and did not 

receive educational program intervention until after they 

had been exposed to academic failure in the basic skill 

areas of reading and mathematics. 

Procedures for Developing the Study 

In this study, statements of the problem .and pur­

pose precede a brief description of procedure~ used in 

developing the study. Following are definitions· and 

back~round information which describe the special 
0 
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education cooperative program which serves as the set­

ting for the study. This information includes a brief 

history of the establishment of the cooperative district 

comprehensive special education program as well as a 

brief summary of demographic information regarding the 

location~ topographical characteristics, local school 

districts~ school-age population served~ economy base, 

and patrons served by the school districts. A detailed 

description of the comprehensive special education pro­

gram is presented and followed by some unanswered ques­

tions and uncertainties which establish a strong ratio­

nale for the study as well as its importance and signifi­

cance. A summary of related literature is included as 

the final part of the background information for substan­

tiating evidence of the concerns of educators and the 

controversial issue regarding the identification and 

intervention procedures for learning disabled children 

and youth. 

The hypotheses of the study are stated; the data and 

the data-collecting procedures are described; and statis­

tical analysis procedures used to test the hypotheses are 

described. These sections were expanded and/or modified 

when the data were entered in the computer and frequency 

counts were determined. Limitations and exceptions of 



the study are stated. 

Included next is a summary of related literature, 

which covers approximately the last tw~nty years, and 

represents the works of eminent autho~ities in the 

fields of special education, early childhoodreducation, 

regular education, and psychology with §pecific rele­

vance to identification and intervention in educational 

programming for learning disabled chi·ldren. 

The methodology used in the statistical analyses of 

the longitudinal data was described, and the results 

of the statistical analyses were summarized. 

The final part of the study includes the conclu­

sions drawn from the results of the study, the implica­

tions of the study for the education of'learning disabled 

students, and recommendations based on.the implications 

and conclusions of the study. A list ,of references used 

in developing the study are included .along with a sub­

stantiating bibliography of related literature which was 

researched but not specifically used. 

Educational, psychological, and other research jour­

nals, periodicals, and books are the types of literature 

represented in the summary of related literature. 

To facilitate the search for information., a print­

out of available literature was obtained from an ERIC 
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search at the Texas Woman's University; .:Library in Denton. 

Three additional print-o~t~ were, obtained through three 

CITE searches, a service provided by the Texas Education 

Agency in Austin and implemented by the regional educa-

tion service centers. CITE is an acronym for Coordina-
,, ;\; ·~ f 

ting Information for Texas Educators. The service is 

free to all Texas educators, and includes searches 

through a large network of information centers such as 

ERIC to obtain listings of available information. 

Definitions 

i 
.. -· ~ 

According to the interpretation of the definitions 

provided in the federal mandate (PL 94-142), the Texas 

Education Agency has adopted the following definitions:~ 

"Learning disabled students·" are students who demon­
strate a significan~ disc~epancy between academic 
achievement and intellectual abilities in one or 
more of the areas of.oral expression, listening com­
prehension, mathematics calculation, mathematics 
reasoning, or spelling; for whom it is determined 
that the discrepancy is not primarily the result of 
visual handicap, hearing impairment, mental retarda­
tion, emotional disturbance, or environmental, cul­
tural, or economic "disadvantage;· and for whom the 
inherent disability exists to a degree such that 
they cannot be adequately served in the regular 
classes of the public schools without the provision 
of special services. ·(TEA Bulletin AD0-871-1, p. 4) 

"Mentally retarded students" are students with sig­
nificantly subaverage general intellectual function­
ing existing concurrently with deficiencies in adap­
tive behavior and manifested during the developmental 

7 



period such that they cannot be adequately educated 
in the regular classes of the public schools with-

8 

out the provision of special services. (TEA Bulletin· 
AD0-871-1, p. 3) 

The following definitions were developed specifically 

for this study to provide two subcategories of the learn­

ing disabilities category. Each will be used in the anal-

yses of the longitudinal data with reference to the limi-

tations and exceptions of the study. 

Slow Learner Learning Disabled Students 

Slow learner learning disabled students are those 

students who experience so much difficulty in progress-

ing through general education that they need special 

and/or alternative considerations in educational pro-

gramming because they have developed intellectually at 

about three fourths the rate of normal students (IQ: 

75-85), or about one standard deviation below the nor-

mal range of intelligence. 

Borderline Mentally Retarded Learning Disabled Students 

Borderline mentally r~tarded learning disabled stu­

dents are those students who cannot progress through the 

general education program, but require special education 

services and alternative education programs because they 



have developed intellectually at a rate just slightly 

above one half the rate of normal .students (IQ: 65-75), 

or slightly above two standard deviations below the 

normal range of intelligence. 

Unless some other disabling traits are ~dentified, 

these students are not:able to meet the eligibility cri-

teria for the learning disabil-ities, category; yet, they 

are certainly learning_~isabled; and they certainly need 

special education. The categorical definitions currently 

being used need clarification to include these students. 

Background and Significance of the Study 

In Texas, resources are allocated to local school 

districts by the State to implement .. comprehensive. special 

9 

education programs according to a formula based on 3, 000 ,/.,."­

students in average daily attendance. (ADA), and there is 

a provision for small school districts to form coopera­

tives with neighboring school districts in order to meet 

the 3,000 ADA criterion (TEA Bulletin AD0-871-1, 1978). 

It was under this provision that the Greenbelt Spe-

cial Services Cooperative, the setting for this study, 

was established in September, 1975 to provide comprehen-

sive special education services to eligible students 

within the district. This cooperative district includes 
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four independent school districts, one of which is 

located in the county seat of each of four adjoining coun­

ties in the ~ringe areas o~ Regions IX and XVI. It is 

a rural and sparsely populated area along the Red River 

extending into the Panhandle and North Central Plains 

areas. The cooperative district covers an area o~ 2~200 

square miles~ and the distance between school districts 

on the extreme edges is 80 miles. The average daily 

attendance ranges from 325 students in the smallest dis­

trict to 1,175 in the largest. A majority of the students 

are transported to school from the outlying countryside. 

The patrons support the school band, the football and 

basketball teams, and the academic programs (in that order) 

if the school districts do not raise taxes too much. It 

is a rugged area where the livelihoods of most people 

depend on ranching, farming, oil production, and related 

industries. The land is rough; the climate is harsh and 

variable with short severe winters and long hot summers; 

blue northers~ dust storms, hail storms~ tornados, and 

drought are common occurrences. The people work hard and 

they play hard. They like parades, rodeos, barbecues, 

stock shows, contact sports, country-western music, square 

dancing, rattlesnake hunts, trail drives, water sports, 

and school~class reunions. The land is rich in resources, 



but it takes a lot of hard work and fiscal resources to 

maintain economic stability. 
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The people are most conservative in accepting changes 

in their communities. For example, prior to the initia­

tion of the cooperative special education program, special 

education was not accepted, and less than 2% of the school­

age population was served in special education classes. 

Those classes were totally self-contained, and they were 

usually hidden away in some isolated area on the school 

campuses. Most of the handicapped students were classi­

fied in the mentally retarded category and were often 

placed in special education without benefit of assessment 

other than possibly a reading test. In this atmosphere 

of resistance, it was no easy task to implement the Texas 

Plan A for a comprehensive special education program under 

the policies and procedures established by the Texas Edu­

cation Agency (TEA) Administrative Guide and Handbook 

for Special Education, Bulletin 711 (Rev. 1973). This 

plan was so similar to that which was implemented by fed­

eral mandate (PL 94-142) in 1978, that very few changes 

had to be made for compliance in local school districts. 

Slowly, but surely, the cooperative district program was 

accepted to the extent that over 16% of the school-age 

population was served in special education during the 
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1981-82 school year. The percentage is~ too high~ but it 

is evident that special education~has attained respect­

ability. 
:' 

The majority of handicapped students served by the 

cooperative program are; classified:: ~s le9-pning disabled, 

and these are the students. with whp~, tpi_s s.tudy. is con­

cerned. Under the State policies:: apd. administrative pro­

cedures for implementation of The.Q.hild~Centered Educa­

tional Process for the Education o~- the Handicapped (TEA 

Bulletin AD0-871-1, 1978)~ childr~n .and youth ~uspected 

of being educationally handicapped are referred to the 

appropriate building principal's.pffice.where an educa­

tional liaison is assigned by the principal. The Educa­

tional liaison collects all relevant data available in 

the horne~ school, and community to bring to a referral 

committee meeting where the data are reviewed~ alterna­

tives are considered, and recommendations are made either 

to provide appropriate placement and programming in reg­

ular education or to refer the student for comprehensive 

assessment. 

With parental approval, the student enters the compre­

hensive assessment process which consists of three stages: 

(a) to determine if a mental, physical, or emotional dis­

ability exists to the extent that it could possibly cause 
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an educational handicap; (b) to identify the student's 

achievement levels, and to determine whether or not the 

identified disability has caused an educational handi­

cap; and (c) to identify competency levels in order to 

make recommendations for educational programming and 

remediation processes. The comprehensive assessment pro­

cess includes the use of appropriate assessment instru­

ments by certified/licensed personnel, and procedural 

safeguards are observed in all phases of the assessment 

process in order to protect the student's and parent's 

rights. 

The members of the multidisciplinary team who con­

duct the assessment processes do not determine the stu­

dent's eligibility for special education services, but, 

in a written summary, report their findings to the Admis­

sion, Review, and Dismissal (ARD) Committee. Their 

findings include a report of the extent the student meets 

the eligibility criteria for a specific handicapping 

category; sometimes, more than one category. The ARD 

Committee is the decision making body, and is composed of 

members who represent all areas of the public school that 

are concerned with a particular student's educational 

program, the student when appropriate, and his/her parents. 

The ARD Committee revie1·1s all available data, deliberates 
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alternatives~ and determines the student's eligibility. 

After eligibility is established, the ARD Committee devel­

ops the plan for the student's individual educational pro­

gram (IEP) which will be described later on in this sec­

tion. After the student's IEP is developed, and only then, 

the least restrictive alternative for placement is consid­

ered and recommended. With the parents' written approval, 

the student is placed in the recommended learning environ­

ment where his/her progress is informally assessed quar­

terly~ and his/her program is reviewed annually by the ARD 

Committee. The student's placement is reviewed annually 

also~ to determine whether or not a less restrictive learn­

ing environment is appropriate. 

The student's IEP is his/her curriculum, and it is the 

teacher's guide to develop learning activities to assist 

the student in attaining the short-term objectives which 

are stated in the IEP, to assist the student in attaining 

the goal which is stated in each subject or developmental 

area for which the student is assigned to special educa­

tion. The student's functioning level is stated on the 

IEP, and learning activities are implemented at, or 

slightly below, that level to ensure a success oriented 

learning program. 
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A criterion referenced program has· been implemented 

in each classroom in the cooperative to .. provide students 

with a continuum of sequential .skills in • all areas of the 

curriculum. The criterion referenced program was devel­

oped through the coordinated effo~ts ·of··:Region IX Educa­

tion Service Center personneli1 special! education support 

staff, and special education in~tructional personnel 

throughout the region. This is. used, by the ARD Committee 

in the development of each of the handicapped student's 

annual goals and short-term objectives.', ::for ident.ifica­

tion of learning activities ·and: sugge~ted instructional 

materials~ and for the development. o:f, criteria by which 

student progress can be evaluated. ~:Students' strengths 

are identified and used for the input of stimuli in 

learning experiences. Their deficits are identified and 

remediation processes are implemented. Each student is 

provided with an individualized ·instruction plan (IIP) 

which is geared to his/her individual needs, and through 

daily and/or weekly progress checks, the teacher deter­

mines whether or not the plan is appropriate to the stu­

dent's identified needs. When a student does not make 

progress~ the teacher modifies the instruction plan, ini­

tially, and if the student continues without progressing, 

he/she is referred back to the ARD Committee for further 



modification of the IEP~ When a student progresses to 

the point that the teacher deems that he/she is ready 

for mainstream classes, a special ARD Committee meet-
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ing is called and, usually, recommendations are made to 

place the student in a transitional program in mainstream 

education with support from special education until 

he/she can perform independently. 

The instructional staff is supported by a member of 

the cooperative district support staff who visits each 

classroom at least once each week, and all teachers are 

provided with paraprofessionals to assist in maintain­

ing a well-organized learning environment which provides 

optimal opportunities for student learning. 

A special education resource system (SERS) has been 

established to provide appropriate materials for the in­

struction of handicapped students. The SERS is located 

in the cooperative district office building, and materials 

and supplies are purchased according to teachers' requi­

sitions. Each teacher is provided with a SERS Catalog, a 

listing of all available materials, equipment, and sup­

plies. The listing is updated annually, and teachers 

check out materials which are appropriate to implement 

handicapped students' IEPs. Regular education teachers 

have access to the SERS if handicapped students are 



served in their classrooms. , State, federal; and local 

funds are utilized to support the SERS compotient of the 

cooperative program. · 

Teachers and students are provided with consultant 

services according to identified needs, and staff devel­

opment activities are supported by the cooperative pro­

gram either in group or individual training activities 

according to the identified needs .of individual staff 

members. 
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The comprehensive special education program is 

accepted by mainstream education-personnel, to the extent 

that all handicapped students, with the except~on of six 

severely handicapped, are assigned to a homeroom with 

their peers, and all participate to the extent· they :can 

benefit with their nonhandicapped peers. They have access 

to all extra~curricular activities and are accepted by 

the other students. In fact, the special education pro­

gram has become so respectable that parents refer their 

own children, and students refer themselves for consider­

ation of their educational programs for their possible 

placement in special education. Despite a few weak spots 

here and there, the cooperative district sp~cial educa­

tion program is an excellent program, and the·credit goes 

to master teachers who have worked hard to establish 
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well-organized classrooms where children and youth learn. 

They have really demonstrated that teaching does make a 

difference. All of this could not have happened without 

federal and state mandates and the fiscal resources to 

support the undertaking. 

Although the comprehensive special education program 

has enabled many students to succeed when otherwise, they 

would have failed in their educational endeavors, there 

are uncertainties that need to be explored, especially in 

the area of the learning disabled. There needs to be lon­

gitudinal data collected and analyzed to determine if 

there are differences in the learning rates of learning 

disabled children in basic skill subjects which are related 

to the age or grade level at which they are identified 

and receive educational intervention. There are many unan­

swered questions which need to be considered. Can learn­

ing disabled children afford to wait until they experience 

academic failure before intervention processes are imple­

mented? Is mislabeling a child as handicapped, when no 

handicap exists, more damaging to the child and his/her 

parents than academic failure is to the unidentified 

learning disabled child? If learning disabilities cannot 

be identified until a child has been exposed to academic 

failure, it appears that a lot of valuable time may be 



lost when, if identified earlier, the-child could have 

benefited from intervention processes. Can such a child 

catch up with his/her nonhandicapped peers, or is he/she 

doomed to lag behind throughout his/her.school years? 
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How long should a young child be allowed to experience 

failure prior to the: implementation·. of intervention .pro­

cedures? These are questions that educators need to ask, 

and they are especially relevant in~the current area of 

economic conservatism when higher education research pro­

grams are being reduced by funding cuts: Educators should 

be encouraged to analyze existing,· longitudinal data and 

to collect additional data for analysis in order to pro­

vide information to educators involved in establishing 

policies and procedures for the education of learning dis­

abled students. 

The questions above are of particular relevance to 

this study and to educators within the cooperative dis­

trict because public schools in Texas do not serve handi­

capped children under 3 years of age, with the exception 

of those who are handicapped by visual and/or hearing 

impairments. For this reason, only a very small number 

of 3 and 4 year old children are served, ,and these are 

usually classified in categories where more obvious handi­

capping disabilities meet the eligibility criteria. 



Therefore, the longitudinal study has a scarcity of 

data collected on children of 3 and 4,years of age, and 

has no data on children younger than 3 years of age. 
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With reference to the lack of services to handicapped 

children under 3 years of age and to.the unanswered ques­

tions mentioned before, it is proposed that1this study is 

timely and of particular importance in the area of the 

education of learning disabled children and youth. 

It is suggested that further analyses of these-longi­

tudinal data, with reference to the limitations and excep­

tions of the study, may provide results that will serve as 

indicators of the need for further,research regarding the 

identification and assessment procedures used in education 

program intervention for learning· disabled students.· In 

other words, it is suggested that application of the find­

ings of this study to areas of concern regarding interven­

tion processes for learning disabled students may provide 

direction for further research. 

The significance of the study is that it can serve as 

a starting point as well as a frame of reference for fur­

ther research regarding the· effects of early intervention 

on the learning rates of learning disabled children and 

youth in the basic skill subjects. 
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Documentation of the importance and significance of 

the study is provided in the following summary of related 

literature. 

As research in child development, early childhood 

education, and special ~ducation focuses on increasingly 

younger age groups, assumptions have been made that it 

is expedient that handicapped children be provided with 

early intervention processes which include identifica­

tion, assessment, and education programming. The litera­

ture reveals a very strong rationale for early interven­

tion programs for young handicapped children; the earli­

est age possible at which handicapping conditions can be 

identified to provide maximum benefits to young children 

and their parents. However, there is a controversial 

issue regarding early intervention for learning disabled 

children. In this summary of related literature, both 

sides of the issue are presented. 

Through his work in the Harvard Preschool Project, 

White (1973) became convinced that success or failure in 

school seemed to be determined prior to the time children 

entered first grade. In further research, White (1978) 

attempted to identify what influential experiences in the 

young child's life determined his/her success or failure 

in school, and proposed that whatever it was that caused 
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the difference between success and failure occurred well 

before the age of 3 years. 

Pines (1973) stated that at least 10% of all children, 

even in the best environments, are held back by various 

kinds of perceptual handicaps, lumped under the name of 

"dyslexia," which interfere with reading and writing. 

According to Pines, if unrecognized or uncorrected, any 

one of these can "poision" a child's life, making the child 

feel worthless as he/she encounters constant failure, 

regardless of the level of the child's intelligence. 

Hayden (1979) stated that handicapped and/or 

at-risk children of the birth to age three group do not 

make acceptable progress without early intervention pro­

grams, and made the charge that to deny these children 

the benefits of early intervention is not only wasteful 

but ethically indefensible. 

v With reference to the theoretical concept that, at 

birth, individuals are endowed with a ground-plan for 

developmental processes to take place, and that a time 

exists in an individual's ground-plan for optimal growth 

and development during optimal time segments, Epstein 

(1974) referred to these optimal growth and time segments 

as growth spurts. These correlated brain and mind growth 
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spurts have been named phrenoblysis in order to discrimi­

nate them from other critical periods such as spurts in 

physical development. According to Epstein, "·· .impli­

cations for human intellectual development constitute a 

working hypothesis that remedial interventions will work 

best if situated during spurt periods" (p. 27). 

Furthermore, Epstein (1978) stated, ''It is important to 

emphasize that brain growth stages are not a theoretical 

notion but a scientific fact ... " (p. 345). In Chapter II 

of this study, implications of the consideration of 

phrenoblysis with relevance to intervention programs for 

handicapped children will be presented in a more detailed 

discussion. 

With reference to Epstein's work, Holli~~sworth 

(1981) stated that it appears entirely plausible to 

make the assumption that if the brain circuity is not 

developed during the critical brain growth spurts, then, 

attending and responding capacities may go untapped. 

For the most part, the literature reveals that the 

emphasis on early intervention has been beneficial for 

handicapped children because intervention programs pro­

vide teachers with opportunities to work with parents 

and children before the handicapping conditions have time 

to interfere with and hamper further development. Based 
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on his work at the University of Washington in the Model 
,, ' 

Preschool Center~ Haring (1974) stated that eyen Down's 

Syndrome need not be synonymous with severe mental retar­

dation because Down's Syndrome children approximate nor­

mal to near normal developmental patterns wh?~ interven­

tion programs ~egin in infancy. 

It is the age factor that is the crux of the centro-

versy regarding early intervention.for young children 
;'; \ 

suspected to be potentially learning disabled (Beers, 

C. & Beers~ J., 1980; Keogh & Becker~ 1973). 
I' 

Based on the premise that chi+dren classif~ed as 

learning disabled have not benefited from th~,,increased 

emphasis on early intervention programs, Beers, C. and 

Beers~ J. (1980) claimed that these children have not 

benefited because of the flawed assumptions r~garding 

their identification and placement in intervention pro-

grams. They stated that false as~umptions haye been 

accepted as facts by school districts in their endeavors 

to attain federal and state monetary resource~ as well 

as in their attempts to attain prestige in their. educa­

tional provisions. They warned that public schools should 

not attempt to identify~ assess, and/or intervene in edu-

cational programming for potentially learning di~abled 

children because all of these processes are based on false 
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assumptions. Likewise~ they claimed that the assumption 

that learning disabilities are easy to!iderttify is false 

because no single characteristic is common to"all learn­

ing disabled children~ and that this makes it ·most dif­

ficult to decide who can be classified ·as learning dis­

abled. 

Furthermore, they stated that the assumption that 

trained pro:fessionals can easily identify.young learn­

ing disabled children is :false because'the fact is that 

both standardized and informal assessment procedures 

are extremely unreliable when used ,;in the" assessment of 

young children. In general, they~claimed that:it is 

almost impossible to distinguish immaturity from'actual 

learning disabilities. 

Faust (1970) advised that the belief'that there are 

inherent stable traits of the individual should be aban­

doned. She stated that it should be recognized that indi­

vidual traits change as a function of interaction with the 

environment, and that~ there are really " ... few inherent, 

stable traits of the individual" (p. 364). Murphy (1966) 

stated, "Children change from hour to hour, day to day, 

week to week, tester to tester, and test to test." (p. 369). 

According to Keogh and Becker (1973), identification 

of preschool or kindergarten children who appear to be 



potential learning failures isi in fact, hypothesizing 

rather than confirming that a disability exists. The 

concern appears to be that a disability will develop, 

not that one already exists. Also, they raised a 

question regarding the ability to diagnose a reading 

or other academic problem prior to the time a child has 

been exposed to reading and other academic subjects. 

Likewise, they identified some problem areas that need 

to be considered regarding early identification such as 

the validity of predicting measures, the implications 

for remediation or intervention, and the possibility 

that the negative effects may outweigh the benefits of 

such identification. In a warning note, they stated 

that research indicates that extreme caution should be 

exercised in making predictions about a particular child. 

As a final concern, they stated that early identifica­

tion may affect teacher expectancy as was demonstrated 

by Rosenthal and Jacobson (1966) as the self-fulfilling 

prophesy. 

Since preschool and kindergarten children have not 

yet developed the disabilities for which they are iden­

tified, Keogh and Becker (1973) stated that the effects 

of labeling may be particularly insidious because the 

act of predicting a learning disability may have a 
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built-in expectancy factor. 

Cohen, Semmes, and Guralnick (1979) also expressed 

concern regarding the effects of labeling handicapped 

children~ and stated that the negative effects of mis­

labeling~ stigmatizing~ self-fulfilling prophesy~ etc. 

are all magnified when related to young children below 

the age of six years. 

Meyen (1971) warned that disability or handicap 

labels have a self-fulfilling prophesy factor, and that 

attitudes and beliefs of parents and teachers have their 

effects on children. Along this same line, Foster, 

Ysseldyke~ and Reese (1975) stated that research has 

shown negative labels produce negative behavior ratings 

of observed pupil behavior. According to Foster and 

Salvia (1977)~ teachers who hold negative expectations 

for children may not accurately perceive the children's 

school performance. In other words, the expectation may 

produce a halo effect. In their research, they found 

that teachers are more likely to see nonexistant behav-

iors when a child is labeled. 

Although much of the controversial issue regarding 

intervention programs for learning disabled children is 

specifically related to early identification processes, 

most of it could be related to intervention programming 
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for other age groups of learning disabled students. In 

essence, much of the controversy has developed because 

of the lack of clarity in the definition of learning 

disabilities as a handicapping category, as well as the 

lack of discriminating criteria to use in identification 

procedures. Wepman, Cruikshank, Deutsch, Morency, and 

Strother (1975) made the following statement: 

There is little agreement either in medicine or in 
education on criteria for identifying children with 
learning disabilities. Because the disabilities 
presented by these children are extremely hetero­
geneous, the search for any commonality ... has 
so far been fruitless. (p. 302) 

Shipe and Miezitis (1969) proposed that all charac-

28 

teristics associated with learning disabilities could also 

be associated with the educable mentally retarded and with 

emotional disturbance as well. Also, Haring (1974) sug-

gested that no clear dividing line exists to distinguish 

learning disabilities from behavior disorders. 

In his definition of a category, Piaget (1964) stated 

that a category must have one defining trait that identi-

fies the commonality of all in that category. When a trait 

is identified, it can easily be categorized. According to 

Smith, Coleman, Dokecki, and Davis (1977), it is quite 

evident that a great disparity exists between school­

labeled learning disabilities and the literature in this 
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field in regard to the characteristics of learning dis­

abled children. In fact, the difficulty in defining 

learning disabilities as a category is due to this dis­

parity. They also stated that educators should heed the 

warning that unless they rapidly bring clarity and sub­

stance to· the process by which learning disabled children 

can be identified and their characteristics discriminated, 

special educators will run the risk that school personnel 

may label and segregate children whom teachers think are 

unsuitable for the mainstream education classrooms. Like­

wise, Hallahan and Cruikshank (1973) warned that children 

identified as potential academic failures may become trap­

ped by a label and seen by peers, teachers, and parents as 

failures by the time they enter school. They also 

expressed concern that the learning disability category 

in special education may become a dumping ground for prob­

lems, which are really the responsibility of regular edu­

cation, such as reading problems, emotional problems, man­

agement problems, discipline problems, etc. 

Despite the fact that this warning was issued almost 

a decade ago, there is little evidence that educators have 

done anything to bring clarity to the definition of the 

learning disabilities category. In fact, Hallahan and 

Cruikshank (1973) were correct in their predictions and 



30 

warnings. Educators are concerned that the learning dis­

abilities category in special education has become a dump­

ing ground for the placement of nonhandicapped students. 

They are especially concerned with the mislabeling of non­

handicapped children because, now, they have these chil-

dren placed in special education, and they do not know 

how to get them out. They are still faced with the lack 

of clearly defined discriminating criteria for establish-

ing a student's eligibility for special education ser-

vices in a specifically defined learning disabilities 

category. 

Regardless of all the benefits that handicapped 

children and youth have received since the implementation 

of Public Law 94-142, no clear definition exists whereby 

learning disabled children can be categorized. In fact, 

the definition adopted by Public Law 94-142 has not 

facilitated the identification and classification of 

learning disabled children. It has, instead, tended to 

further muddle the issue as can be seen from the follow-

ing definition: 

Children with specific learning disabilities exhibit 
a disorder of one of the basic psychological proces­
ses involved in understanding or in using language, 
spoken or written, which disorder may manifest 
itself in imperfect ability to listen, speak, read, 
write, spell, or do mathematical calculations. 
Such disorders include such conditions as perceptual 
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handicaps, brain·injury, minimal brain disfunction, 
dyslexia, and developmental aphasia. Such term 
does not include children who are having learning 
problems which are primarily the result ~of 'visual, 
hearing, or motor handicaps, o:f mental retardation, 
or emotional disturbance, or environmental, cul­
tural, or economic disadvantage. (PL 94-142) 

As stated before, there is really no controversy in 

the area of early intervention for young handicapped 

children who can be identified as manifesting a common 

disability which establishes their eligibility for inter-

vention programming in a specific handicapping category. 

The controversy exists in the area of learning disabil-
'· .' ·~ :', 

ities because there appears to be no .common disabling 

trait whereby commonality can be established in a clearly 

defined handicapping category. 

This situation provides a strong rationale for the 

collection and analysis of longitudinal data to compare 

the learning rates o:f learning disabled students accord­

ing to the ages or grade levels at which time they were 

identified and experienced intervention programs in 

special education and related services. 



Hypotheses of the Study 

In the statistical analyses of the longitudinal 

data, the following null hypotheses were tested: 

H
0 

1
: There will be no significant difference between 

the learning rates of learning d~sabled students 
~'I 
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who received intervention services in reading prior 

to first grade and those who received intervention 

services after first grade. 

H 
2

: There will be no significant difference between the 
0 

learning rates of learning disabled students who 

received intervention services in reading prior to 

second grade and those who received intervention 

services after second grade. 

H 3 : There will be no significant difference between the 
0 

learning rates of learning disabled students who 

received intervention services in reading prior to 

third grade and those who received intervention 

services after third grade. 

H 4 : There will be no significant difference between the 
0 

learning rates of learning disabled students who 

received intervention services in reading prior to 

fourth grade and those who received intervention 

services after fourth grade. 



H0
5: There will be no s~gnificant dif£erence between 

the learning rates of learning disabled students 

who received intervention services:~n reading 

prior to fifth grade and those who,.received 

intervention services after fifth~grade. 

There will be no significant· differ.ence between 

the learning rates of learning disabled students 

who received intervention services :in reading 

prior to sixth grade and those who received. inter-

vention services after sixth :grade~ ~· 

H
0

7 : There will be no significant-difference between 

the learning rates of learning. disabled students 

who received intervention services<in mathematics 

prior to first grade and those who received inter-

vention services after first.grade. 

H 8 : There will be no significant difference between the 
0 

learning rates of learning disabled students who 

received intervention services in mathematics prior 

to second grade and those who received intervention 

services after second grade. 

H 9: There will be no significant difference between 
0 

the learning rates of learning disabled students 

who received intervention services in mathematics 
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prior to third grade and those who received 

intervention services after third grade. 

H
0

10
: There will be no significant difference between 

the learning rates of learning disabled students 

who received intervention services in mathematics 

prior to fourth grade and those who received 

intervention services after fourth grade. 

H
0

11 : There will be no significant difference between 

the learning rates of learning disabled students 

who received intervention services in mathematics 

prior to fifth grade and those who received 

intervention services after fifth grade. 

H
0

12 : There will be no significant difference between 

the learning rates of learning disabled students 

who received intervention services in mathematics 

prior to sixth grade and those who received inter-

vention services after sixth grade. 

With reference to the limitations and exceptions 

of the study, the following hypotheses were tested: 
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H 13: In reading, there will be no significant difference 
0 

between the learning rates of educable mentally 

retarded students and those of learning disabled 

students whose intelligence levels are found to 



be within the retardation bo~derline to the slow 

learner ranges of intelligence ... 

In mathematics, there will be no significant 

difference between the learning rates of educable 

mentally retarded students and those 9f learning 

disabled students whose inte~ligence \l~vels are 

found to be within the retardation borderline to 

the slow learner ranges of intelligen~e. 
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H 
15

: In reading, there will be no significant difference 
0 

between the learning rates of the slow learner 

learning disabled students and those of~:learning 

disabled students whose intelligence.leyels are 

found to be within the normal range of intelli-

gence. 

H
0

16 : In mathematics, there will be n~,significant dif­

ference between the learning rates of the slow 

learner learning disabled students and those of 

learning disabled students whose intelligence lev­

els are found to be within the normal range of 

intelligence. 

Collection and Treatment of the Data 

This study analyzed data which had been collected 

over a period of seven years on learning disabled children 
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who have participated in a coopera~ive district compre­

hensive special education program for ~ligibl~ handicapped 

students (N = 257). The data included the following control 
1 ·•~lj ', '. 

factors: student identification number" whic;h a-lso identi­

fies the local school district; birth date, current age, 
' .. ' ~ .\' ;, 

and grade level; age and grade lev.el when, i;nt~rvention 

began; sex and ethnic origin; verbal, performance, and 

full scale IQ: attrition status; handicapping category and 
' ' - ,' 

degree of handicap; pretest and po?ttest measures, dates, 

and intervals (in months) between pretests and posttests 

in the basic skill areas of reading and ma~~ematics. 

Prior to the implementation of the.cooperative dis-

trict program, a comprehensive needs assessment was con-

ducted on a district-wide basis. Based"on ~he results of 

the needs assessment, a Five-Year Plan _(1975 ~ev. 1978, 

1980) was developed for implementing the cooperative,pro-

gram. In this planning process, local district policies 

and procedures were developed in compliance with State 

Board policies and procedures (TEA Bulletin 711, 1973); 

goals, objectives, enabling activities, and evaluation 

criteria were established for the various components of 

the comprehensive program; and all of ~hese ,were catego­

rized according to either administrative, instr~ctional, 

or program product functions. 
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Since the program product provided'the raiionale for 

establishing and maintaining the speci~l e~ucation pro­

gram, an element o~ the evaluation design was developed 

whereby data could be collected on the pr6gram product. 

Results o~ the analysis of these data we~~ to be used in 

the evaluation o~ the total program. Ii w~~ assumed that, 

in this manner, the district could establish credibility 

and demonstrate accountability ~or the resources·provided 

to the school district by~the.State. 

Procedures were design~d to implemerit the data col­

lecting process with consideraiion df iestraidts 'imposed 

by internal situations and/or conditions ·within the local 

school districts such as teacher over load, limited sup­

port sta~~' limited time; lack o~ sophistication to ana­

lyze or understand complicated statistical analyses and/or 

results, retest e~fects, and teacher insecurity regarding 

any program evaluation procedures. ·nata collecting pro­

cedures were implemented and described in the Five-Year 

Plan (1975, Rev. 1978, 1980). 

With consideration o~ the restraints mentioned above 

the Wide Range Achievement Test (WRAT), a testing 

instrument developed by Jastak, J. and Jastak, S. (1936, 

Rev. 1946, 1965, ·1976, 1978) was selected. The WRAT met 

the needs of the district because it can be administered 
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in less than 20 minutes; is easily scored and reports 

results in raw scores and scaled scor~s frofu which grade 

ratings are derived; teaching-to-the-test o~· coaching 

effects are minimal or nonexistent after an ~nterval of 

three months; through common practice, the WRAT' is usu­

ally administered as part of a battery of tests; can be 

administered to individuals from preschool age to 

advanced old age; can be administered to handicapped 

individUals as well as the nonhandicapped; and is a reli­

able and valid test of a wide range df skills in reading, 

mathematics, and spelling. Data releVant to spelling are 

not included in this study. In a scaling te6hnique for 

WHAT norms (1978), the raw scores are scaled·. 

According to Jastak, J. and Jastak, S. ·· '( 1978), dur­

ing its 42 years of existence, the WRAT has'been r~searched 

on many thousands of persons from preschool age to 

advanced old age, and it is very widely used in both the 

United States and in Europe. 

The support staff were delegated the responsibility 

of administering the test since they already included it 

in the assessment battery rif tests used in the comprehen­

sive assessment process. 

The WRAT was administered to all handicapped stu­

dents who were already placed in special education, and 



has been administered to each new student upon his/her 

entry into the program. The initial test results in 

reading and mathematics were recorded as pretest or 

entry-level measures. The same test was administered 

at the end of the school year, and the results were 

recorded as posttest or exit-level measures. 
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Since no handicapped students participated in sum­

mer programs, the intervals between pretests and posttests 

were computed on the basis of a ten-month school year. 

Personal identifications were removed, and identi­

fication numbers were assigned prior to entering the 

test results in the district data file. From the results, 

the average district gains were computed in reading and 

mathematics according to handicapping categories. 

Results of the test were reported in grade ratings 

in order to facilitate the interpretation by school per­

sonnel, students, and school patrons. Since, through 

common practice, students' academic gains are reported 

in this manner, all concerned are more familiar with this 

terminology than with results reported in terms of scaled/ 

standard scores. 

The test data were filed and used for the purpose 

of program evaluation on,an annual basis. No efforts or 

provisions were made to use the data for any other 



purpose. For students continuing in the special edu­

cation program, the posttest measures served as the 

pretest measures the following year. Thus, after the 

initial year in the program, students we~e adminis­

tered the test only at the end of the school year. 
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Results of the individual achievement test were 

not used as the only measure to determ~ne an individual 

student's progress in reading and mathem~tics witi the 

classroom. Other formal and informal assessment pro­

cesses were used. 

The results of the individual achi~vement tests 

were never used to compare students' prog~ess ·in one 

classroom with students' progress in another classroom, 

nor were they used in any way to compare or evaluate 

teachers' performances. 

To determine the difference between the learning 

rates of learning disabled students which may be attrib­

uted to the age or grade level at which they experienced 

intervention programs, the following statistical analyses 

were: 

1. Use a one-factor analysis of covariance on total 

gain; and the same on average gain. 

Covariates may be current grade, IQ, sex, age, ethnic 
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orgin, handicapping category, degree of handicap, 

attrition status, school district, and age or grade 

level at intervention--to remove any systematic influ­

ences of these factors on gain--allowing for inspec­

tion of differences between intervention levels free 

of covariate influences. 

2. Use a two-factor repeated measures analysis of 

covariance; intervention levels by repeated test-

ings; and covariates and rationale the same as above. 

This analysis will allow inspection of trends across 

time and differences on such trends due to intervention 

levels. Nominal covariates were recorded as dummy 

correlates for the analyses. 

Limitations and Exceptions 

The study was limited to the statistical analysis 

of longitudinal data collected on learning disabled 

students, with the exception of the longitudinal data 

collected on educable mentally retarded students dur­

ing the same time span. These latter data were des­

cribed and analyzed to determine whether or not the 

results of the statistical analysis would enhance the 

study, provide a starting point, or serve as a frame 

of reference for future research. 



CHAPTER II 

RELATED LITERATURE 

Since the education of learning disabled chil­

dren has evolved from and been influenced by early 

childhood education and special education for handi­

capped children, the review will be presented accord­

ing to the related literature concerning:. (a) his­

torical perspectives of early childhood education in 

European countries, (b) historical perspectives of 

early childhood education in the United States, 

(c) intervention by the federal government in early 

childhood education and special education-for handi­

capped children, (d) implication of early experiences 

for future development, and (e) the issue regarding 

the identification of and intervention in educational 

programs for learning disabled children. 
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Historical Perspectives of Early Childho6d 

Education In European Countries 

Historically, the development of early childhood 

education does not differ significantly from the 

development of educational programs for handicapped 
··,']';) j 

children. In fact, so many commonalities ex~.st in 

their origins, growth, and spheres of influence that 

it appears reasonable to state that both ha,ve emerged 

from a common root; if not from a common r,oot, then 

with their roots so entwined that their spheres ~of 

influence are inseparable. 

Spodek (1973) drew attention to the fact that a 
X,. 

great many early childhood programs ~ave historically 

been rooted in concerns for the po~r. Whether for 

altruistic or political reasons, or simply because the 

children were available, ea,rly childhood education pro­

grams were established for such groups of children as 

war orphans, mentally defective children, and disad-

vantaged children from city slums or other poyerty 

stricken areas. The availability of these children 

was possibly an influencing factor since affl~ent 

families employed private tutors and governesses to 

educate their children in their own homes. 
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According to Kirk and Johnson (1951), education for 

mentally defective children began during the early part 

of the nineteenth century, and those who contributed 

most to the diagnosis and education of these children 

were physicians. 

In 1799, a young lad of abou~·twelve years of age 

was captured in the forest of Aveyron in France. For 

unknown reasons, he had apparently been abandoned at a 

very young age to fend for himself among the animals of 

the forest; in fact, he was more-like a:wild animal than 

a human being. He was not able to speak, selected his 

food by ·smell, tried to escape, and di~ not respond as 

a human being at all (Kirk & Johnson, 1951). Jean Marc 

Itard, a French philosopher and physican who was working 

in an institution for the deaf~ felt that the wild boy 

of Aveyron was an example of a completely untutored human 

being. He believed that with appropriate educational 

procedures applied to the training of the senses this 

young boy could be made into a socially acceptable human 

being. He worked for five years trying to demonstrate 

to the world that even an idiot could be educated by the 

training of the senses. Despite all of Itard's efforts, 

the boy, Victor, did not learn to speak but remained mute 



until his death in 1828. He did not b~dome socially 

acceptable and, at the onset of puberty,, had to be 

committed to an institution because he became unmanage­

able in the home setting. Later, when investigating 

the case, the French Academy of Scienc~ decided that 

Itard had made a worthwhile contribution and requested 

that he publish a report of his efforts. As a result, 

the book, The Wild Boy of Aveyrcin (ttans. 1932), 

became a classic in the history of the education of the 

mentally retarded (Braun & Edwards, 1972; Kirk & Johnson, 

1951). 

Eduard Seguin, a teacher who later became a medical 

student under Itard, was so influenced by Itard's teach­

ing that he became inspired with the potentialities of· 

the mentally retarded and established the first school 

devoted to the education of mentally defective children 

in 1837 (Anastasi, 1968; Kirk & Johnson, 1951). 

According to Braun and Edwards (1972) and Spodek 

(1973), Maria Montessori (1870-1952), a young Italian 

physician, was appointed to the Psychiatric Clinic in 

Rome where she came in contact with mentally defective 

children. She became interested in the works of Itard 

and Seguin, and, building upon the works of these two 

French physicians, developed an educational system that 
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was so successful with retarded children ~hat she was 

offered an opportunity to develop an educational approach 

for normal children who lived in a slum area of Rome. 

She accepted the offer and established the first of her 

schools which she named "Casa Dei Bam9ini. ". (. 

Reports of the success of this school for young 

children spread throughout Italy and, . eventually·, all 

over the world as visitors came to observe the innovative 

educational methods of instruction used by Montessori. 

As a result, an international movement devel~ped, and 

Montessori schools were established thr~ughou~ the coun­

tries of the world. ~hese schools were supervised by the 

International Montessori Association. Montessori's 

schools, teacher-training programs, didactic.materials, 

and instructional methods are still quite .visible. in 
~ ,, ~ . ~ 

early childhood educat~on and special.education programs 

today (Spodek, 1973; Braun & Edwards, ~97?). 

Decroly, a physician working in Brussels, Belgium, 

was influenced by Itard, Seguin, and Montessori. He 

worked with mentally defective children and their fami-

lies and, like Montessori, constructed curricula based 

on educational games. However, he emphasized educational 

games in a natural setting while Montessori used didactic 



materials in a structured or contrived ·setting 

(Kirk & Johnson, 1951). 

Pestalozzi (1746-1827) established schools for 

children and youth who had been orphaned by the 

revolutionary wars in European countries. H~ spent 

his life in France and Switzerland and dreamed ·Of 

establishing model schools for young children. ·He 

made elaborate plans for these schools, but he spent 

most of his life teaching the destitute orphans. His 

greatest contribution to education was ~ade in the 

foundations he established for educator~ who followed 

him to begin what became the forerunner of·e~rly 

childhood education (Braun & Edwards, 1972). 

Robert Owen (1771-1858) originated the infant 

school, the institution of primary education which 

exists in England today. While managing a cotton 

mill in Scotland, he became concerned about the deplor­

able living conditions of the mill workers and their 

families and instituted reforms to alleviate the misery 

caused by these conditions. He established schools for 

children as well as for the adults in the community. 

He tried to limit the employment of children in the mill 

by waiting until they were at least 10 years of age 

rather than the customary age of 6 years (Spodek, 1973). 
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In 1837, Frederick Frobel (1782-1852), a devoutly 

religious man, established the first kindergarten, and 

for this he became known as the father of the kinder­

garten. This was established in Blankenburg, Germany, 

and it is from this early period that early childhood 

education has progressed, sometimes faltering, but con­

tinually progressing until this day (Braun·& Edwards, 

1972; Spodek, 1973). 

According to Spodek (1973), the first nursery school 

was established in England (1911) by Rachel and Margaret 

McMillan. It was designed to improve the child-rearing 

conditions of the poor, and it served children from 2 to 7 

years of age. The McMillan sisters were influenced by 

the works of Seguin and Itard. 

These early childhood education programs were all 

established in European countries, and even though they 

were different in many respects, their similarities 

reflect the ways in which their roots were entwined. 

The influences of these early childhood education pro­

grams spread to the United States and have undergone 

changes in program implementation. However, the diver­

sities of the various preschool education programs in 

existance today do not obscure the contributions made by 

Itard, Seguin, Montessori, Decroly, Forbel, Pestalozzi, 



Owen, and the McMillians. Each made ~significant 

contribution to the field of early childhood"education. 

Historical Perspectives of Early Childhood Education 

In The United States 
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During the period following the revolutionary war, 

the United States was a.new nation. The population was 

increasing rapidly; destitute emigrant families were 

flocking to the shores of this land of opportunity; city 

slum areas were growing at an alarming rate; and the 

population was continually pushing the~frontier westward. 

Early schools were founded by local citizens to serve 

the needs of the communities, and formal schooling was 

considered to be of far less importance than the train­

ing children received outside the school. Children were 

not expected to attend school for more than a few weeks 

each year, and few attended school for more than 2 or 3 

years (Smith, Barr & Burke, 1976)~ Since formal educa­

tion was of such minor importance among the alternatives 

for preparing children for independent living, most chil­

dren were trained by their parents in their homes or in 

apprenticeships arranged .by their·parents. The primary 

goal was for children to learn to work for a living. 
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In some communities, religious education was considered 

to be of major importance, but many communities had no 

established schools during this early period. In fact, 

schooling was not considered to be/of significant impor­

tance for the founding fathers to even mention education 

in the United States Constitution which was ratified in 

1789 (Smith, Barr, & Burke, 1976. 

In Watertown, Wisconsin (1855), Mrs. Carl Schurz, 

having studied in Germany under Frobel, opened a kinder­

garten in her home. This kindergarten was organized 

originally for the benefit of her own children. She 

influenced Elizabeth Peabody of Boston who opened her 

own kindergarten in 1860. She also studied under Frobel 

at a later time and influenced her sisters, Mrs. Horace 

Mann and Mrs. Nathaniel Hawthorne who, in turn, influ­

enced Horace Mann, Ralph Waldo Emmerson,- the Alcotts, and 

William Channing in the kindergarten philosophy. These 

people.influenced students who were attending the Concord 

School among whom were Susan Blow and William Harris who 

later became the United States Commissioner of Education. 

Harris and Blow were resp6nsible for opening the first 

public school kindergarten in Saint Louis in 1873 

(Braun & Edwards, 1972). 



Noah Webster published the Blue Backed Speller in 

1873, and this helped to unify the language and to 

influence public opinion as well. Patriotism began to 

vie with religion; the moral rather than the theologi­

cal began to be emphasized; and the secular values of 
~ ' 't,. } :. 
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honesty, thrift, cleanliness, and modesiy.were preached 

or disguised in little stories. By 1860, the,population 

had grown to 31 million, and the nation was fast becom-

ing urban rather than rural. The industrial revolution 

brought the need for public education. ·Many people lived 

in poverty, degradation, and misery in ·:the crowded cities, 

and a free public education was something that few people 

had even thought about. So, it is to the eternal credit 

of this nation that men who owned property voted to tax 

themselves for the purpose of educating·the children of 

other people. This was a rare and surprising accomplish-

ment for a new democracy to attain in a mere fifty years 

(Smith, Barr, & Burke, 1968; Braun & Edwards, 1972). 

According to Kamii (1971), in the 1920s, preschool 

education consisted mainly of nursery schools established 

by colleges and universities for the purposes of research. 

These were private kindergartens in urban areas and some 

public school kindergartens, but early childhood education 



did not exist as a priority need un~il intervention~by 

the federal government brought a new,emphasis on ;edu­

cation for young children. 

Intervention By The Federal Government In 

Early Childhood Education And Special Education 
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The first movement by which the federal government 

became involved in preschool education had as~ its primary 

objective the provision of jobs for unemployed teachers 

(Kamii, 1971). During the 1930s, many teachers•were unable 

to find employment because schools-were-not aqle to· fund 

their salaries. Under the Federal Emergency.,Relief Agency 

(FERA) and later under the Works Progress Administration 

(WPA), nursery schools were established. The curriculum 

for these nursery schools consisted mainly of good.health 

and good habits. 

In the same manner, the Lanham Act Day Care Centers 

were established during World War II for the care of 

young children whose mothers were working in defence 

industries (Spodek, 1973). 

Although the curriculum continued to be centered on 

child care, the concern for the emotional life of the 

child came into being (Kamii, 1971)·. This .. came about as 

a result of the writings of Frank (1938), Gesell 
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(1940, 1943)~ and Spock (1946) along with the emergence 

of emotional problems of children whose mothers were 

working and whose fathers were absent from the homes. 

According to Kamii (1971), Child Care Centers gradually 

took on the function of providing preventative psychi-

atry. The new cooperative nursery schqols placed a new 

conscious emphasis on the socioemotional development of 

the children as an objective which was first articulated 

in the 1940s. 

Isaacs (1930)~ Johnson (1928)~ and Landreth (1942) 

had all been concerned with cognitive~d~velopment .of 

young children~ but in the 1960s some major forces con-

tributed to a new emphasis on it. According to Kammi 

(1971)~ one of the forces contributing ~to the emphasis 

on cognitive development was the accumulation of know-

ledge that pointed to early childhood as the period when 

children are most susceptible to intervention. 

Skeels & Dye (1939) reported one of the early 

research studies on the effects of a stimulating environ-

ment on the intellectual development of children. Skeels 

(1942) reported a follow-up study on the same subjects 

3 years later and another r'ollow-up study on these sub­

jects after they had attained adulthood (Skeels~ 1966). 

Hunt (1961) published his Intelligence and Experience 



which aroused an interest in environmental manipulation 

when he claimed that by properly arranging the early 

experience of young children, their average levels of 

intelligence could be raised by 30 points., Then, Bloom 

( 1964) published his book, Stability and 'Change In 

Human Characteristics which created a fl~rr~ of excite-

ment in the media when he made his dramatic claim that 

a child attains 50% of adult intelligence by the age of 

4 years and 80% by the age of 8 years. He also claimed 

that a child living in an impoverished environment for 
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the first 4 years of life could possibly lose as many as 

2.5 IQ points per year and that the loss would be irre-

versible. 

According to Biehler (1976), the dramatic claims 

made by Bloom created an impact on educational toy sal~s, 

and anxious parents scrambled to enroll their 3 year old 

children in nursery schools while children's encyclopedia 

publishers and' opportunist experts of varying degrees of 

reliability experienced a profitable heyday at the expense 

of concerned parents. All of this had an impact on the 

federal legislation which followed even though research 

in the 19 3 0 s and 19 4 0 s had shown that infant s t'imula t ion 

programs and early childhood stimulation programs~had not 
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produced intellectual gains that were pe~manent since 

these gains had faded in the early primary school grades 

(Biehler, 1976). 

Deutsch (1964) was working in an experimental govern-

ment sponsored preschool program for inner-city children 

in New York City when he drew attention to the possibil-

ity that children from deprived environments were at a 

disadvantage when compared with children from middle class 

and upper class environments. He reported that children 

reared in deprived environments showed improvement in 

their learning behaviors when provided with intensive 

preschool experiences. 

The writings of Hunt (1961), Bloom (1964), and 

Deutsch (1964); the uproar created by the civil rights 

movement; the availability of federal funds ~o support 

educational projects; and the increased public aware-

ness of the poverty-stricken people in inner-city slum 

areas, in black communities in the South, in depleted-

mining communities in Appalachia, and other areas across 

the nation, were all contributing major forces which led 

to the implementation of the Head Start program in 1965 

as a part of President Lyndon Johnson's " War on Poverty" 

(Braun & Edwards, 1972; Spodek, 1973; Kamii, 1971; 

Biehler, l976). 



Head Start was implemented as a summer program 

for disadvantaged preschool children. The purpose of 

the program was to provide educational opportunities 
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for disadvantaged children to catch up with their non­

disadvantaged peers. The Office of Economic Opportunity 

(OEO) spent millions of dollars establishing the Head 

Start programs, and wanted proof that the programs were 

effective before investing additional money. Therefore, 

the OEO arranged carefully controlled studies in which 

the school performances of Head Start participants were 

compared with those of children of similar backgrounds 

who had not enrolled in Head Start. The results of the 

studies were disappointing to the advocates of early 

experience to develop intellectual ability. Gains made 

by Head Start participants faded in the primary grades 

(Moore, 1978; Biehler, 1976; Braun & Edwards, 1972; 

Yussen & Santrock, 1978). 

According to Yussen and Santrock (1978), Congress 

established Project Follow Through in 1967 when it became 

apparent that Head Start was not enough to provide the 

educational support needed by disadvantaged children. 

Hunt and others felt that perhaps the intervention age 

of the children was too high, and should be lowered. 

Nevertheless, Follow Through was implemented as an 
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extension of Head Start and extended through the third 

grade. Moore (1978) stated that Follow Through, an 

extension of Head Start, was based on the assumption 

that intervention through third grade was needed by 

high risk children even if they had attended Head Start. 

The Nixon administration reduced the funding 

appropriation before the program really got started, 

and the whole design of the project had to be altered. 

The decision was made to redesign the project as a 

planned-variation research project in the attempt to 

find the most suitable educational program for provid­

ing educational support for disadvantaged minority 

children (Anderson, 1977). 

Follow Through programs were comprehensive in.that 

they provided not only in-school instruction but also 

included medical and dental services, nutrition, psy­

chological services, staff development, and social ser­

vices as well as parent and community involvement 

(Biehler, 1976; Yussen & Santrock, 1978; Moore, 1978). 

According to Moore (1978), Follow Through offered 

alternative models of classroom styles. These models 

ranged from highly structured, didactic classrooms to 

those with flexible open classrooms organized around 

individual units of study. All models stressed 
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instruction of basic skills in reading, writing, and 

arithmetic; some also addressed broader educational 

goals in the areas of language and cognitive function­

ing, student initiative, and classroom participation. 

Parent participation was stressed in varying degrees. 

For some models, parent involvement was the major source 

of intervention as a supplement to classroom activities. 

The Follow Through Planned Variation Project 

consisted of 22 models which were based on a variety of 

theoretical orientations. Examples include: (a) the 

University of Oregon Engleman-Beeker Model for Direct 

Instruction, a highly structured program with sequen­

tially programmed lessons for the development of basic 

academic skills in language, reading, and arithmetic; 

(b) the High/Scope Cognitively Oriented Curriculum 

developed by Weikart, a program based on Piaget's theory 

of cognitive development; (c) the Florida Parent­

Education Program developed by Gordon, a program which 

stresses parent training and parent involvement in 

children's learning; (d) the Far West Laboratory Respon­

sive Educational Program, a program that has much in 

common with the humanistic view of child development; 

(e) the Bank Street College of Education Approach, 



an eclectic model in which academic sk~lls are acquired 

within a broad context of planned activities; and· 

(f) the Tucson Early Education Model developed by the 

University of Arizona, a comprehensive child centered 

program which stresses strong involvement·of the home 

and community as extensions of the learning environment 

(Spodek, 1973; Yussen & Santrock, 1978). 

Follow Through is the largest effort ever made by 

the United States government to provide educational 

services to any group of children, and the impact, 

whether good or bad, will probably not be .known for 

decades to come, if it is ever fully analyzed. This 

project has cost the American taxpayers over a billion 

dollars with evaluation efforts estimated at 50 million 

(Anderson, 1977). 

The Handicapped Children's Early Education Program 

(HCEEP) was initiated by Congress in 1968 by the passage 

of Public Law 90-538, the Handicapped Children's Early 

Assistance Act. The HCEEP is a seed-money program 

the basic objective of which is to plant a seed (award 

a competitive grant for the development of an innovative 

idea) and to nurture that seed from 3 to 5 years until 

it reaches maturity. When the development of the idea 

is completed, it should be self-sustaining. For example, 
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it should no longer need the seed money but should be 

funded by state or local funds so that other educators 

can use components of the model to initiate programs 

(Swan, 1980). 
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The Education Amendment of 1974, Public Law 93-380, 

introduced new requirements which were supportive to pre­

school education for handicapped children. One of these 

was the requirement that each state set a goal for serv­

ing all handicapped children from birth through age 21. 

However, no target dates for implementation were estab­

lished. Another mandate of Public Law 93-380 was. the 

requirement that all states establish and maintain a sys­

tematic effort to find all handicapped children from 

birth through age 21 (Cohen, Semmes, & Guralnick, 1979). 

The State Implementation Grant Program which began 

in 1974 under Public Law 90-538 is another federally 

funded program in support of preschool education for the 

handicapped. Its primary objective is to encourage and 

support implementation of comprehensive early childhood 

education plans by the state (Cohen, Semmes, & Guralnick, 

19 79). 

In 1975, President Ford signed the Head Start Eco­

nomic Opportunity, Community Partnership Act of 1974 into 
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law. This act amended the Economic Opportunity Act of 

1964, and changed the name from the Office of Economic 

Opportunity (OEO) to the Community Services Administra­

tion (CSA). Head Start was transferred to the Department 

of Health, Education, and Welfare (HEW). The act stipu­

lated that beginning in fiscal year 1976, no less than 10% 

of the enrollment opportunities in each state must be 

available to handicapped children (Nazzaro, 1974; Ensher, 

Blatt, & Winschel, 1977; LaVor, & Harvey, 1976). 

According to LaVor and Harvey (1976), the effects of 

this new legislation would force each state to focus on 

and meet the needs of handicapped children within the 

state. It would no longer be possible to disregard the 

minimum 10% requirement by averaging their totals with 

overall national or regional enrollments. In the enact­

ment of this legislation, the Congress also directed the 

Office of Child Development (OCD) to coordinate efforts 

with other state and federal agencies that provide pre­

school services to handicapped children. The directive 

was also given to OCD to pay particular attention to 

coordinating with state plans which were developed under 

the Education of the Handicapped Act and the Develop­

mental Disabilities Services Act. 
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According to Abeson and Zettel (1977), the beginning 

of the end of the final phase of the revolution to 

achieve public policy affirming the right to an education 

for every handicapped child was on November 29, 1975 when 

President Ford signed into law Public Law 94-142, the 

Education for all handicapped Children Act of 1975. ·This 

law became fully effective in September, 1978. It was 

considered to be a milestone of great importance in the 

education of handicapped children. 

Through the enactment of the Education for all Handi­

capped Children Act of 1975, handicapped children of pre­

school age received a mandate of sorts since this law was 

the base for the changes that occurred in public school 

systems throughout the nation. According to Cohen, 

Semmes, and Guralnick (1979), the basic concepts of this 

law--free appropriate public education, least retrictive 

learning environment, nondiscriminatory assessment, indi­

vidualized education program, parent involvement and con­

sulation, and the right to due process throughout the 

identification and intervention process--have transformed 

both the quality and quantity of public education for 

handicapped children and youth; however, they claimed that 

the mandate is a flawed mandate for preschool-age handi­

capped children because many of these children will not 
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be enrolled in school until they are 5 o"r 6 years of age. 

The flaw in the mandate exists because the free appropri­

ate education for preschool-age children,as mandated is 

inconsistent with the law or educational practices in 

some states, and thus~ the federal mandate does not apply 

to them. In recognition of the flaw in the mandate, an 

amendment was enacted to provide additional funds to state 

entitlements for each 3, 4~ and 5 year old child served 

and counted by the state. This amendment was added to 

Section 619 of Public Law 94-142, and created the Pre­

school Incentive Grant Program for which:states can apply· 

for funds to initiate~ improve, and expand services to 

preschool-age handicapped children. 

Implications of Early Experiences 

For Future Development 

The importance of early experience for later develop­

ment has been widely debated in literature~ particularly 

with reference to the most appropriate types of early 

experiences to provide for the intellectual development 

of young children. Educators are faced with the respon­

sibility for making some awesome decisions regarding inter­

vention in educational programs for young children because 

of the possible impact their decisions have on the courses 



the lives or these children may take~ The research 

studies reviewed in this section have been selected 

with particular reference to the implications, or early 

experiences ror future development in young children. 

Cognitive developmentalists have been concerned 
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with the implications of early .·experience for future 

development of intellectual abilities. The· concern has 

centered around the kinds of experiences_,that promote 

cognitive growth as well as the time in an individual's 

life when it is most crucial f~r specific types of 

experiences to be most effective.in promo~ing~the develop­

ment of cognitive skills to enhance future learning. 

According to Kamii (1979), cognitive developmental­

ists believe that the process of education is .one of 

building structures in the mind of a child. Prior to the 

early 1930s, structures of knowledge were theorized to be 

orderly packages, templates, or schemata located in the 

cortext of the brain which acted as a storehouse of past 

impressions, and recall was possible when a stimulus re­

excited a particular structure and caused it to rise into 

consciousness (Barlett, 1932). 

However, Bartlett (1932) refuted this theory with the 

notion that the way knowledge is packages or structured 
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is entirely different from the storehouse idea with its 

implications for retrieving intact infor'mation much as 

neatly stored items can be retrieved from a storage facil­

ity. Bartlett described the way knowledge is structured 

as an organized living mass which is constantly changing, 

developing, and being influenced by every bit of incoming 

sensational experience. He disliked the words schema and 

schemata as being both too definitive and too sketchy, but 

chose to use them with some reservations. He proposed 

that terms such as actively developing patterns and orga­

nized settings would be more appropriately descriptive. 

He defined schemata as all of the experiences connected 

by a common interest which operate ,in mass where the latest 

incoming constituents have predominant influence. He 

contended that remembering appears·'to be far more deci­

sively an affair of construction/reconstruction than one 

of mere reproduction. Bartlett received little attention 

to his notion of schema theory until the last decade or 

so when cognitivists began to explore the implications of 

early experience for future intellectual development. 

According to Anderson (1977), a schema is a knowl­

edge structure containing slots or placeholders for each 

component piece of information subsumed under a general 

idea or structure. Comprehending a thing, event, or a 
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relationship occurs when a sufficient number of slots 

are filled with particular examples of things, events, 

or relationships. In other words, comprehension of an 

event, thing, or relationship depends upon the learner's 

finding a one-to-one match between the slots in a schema 

and the givens in a message. 

Menisky, (1975) described schemata as abstract knowl­

edge structures whose elements are other schemata, slots, 

placeholders, or variables which can take on a range of 

values. Implications of schema theory for education are 

that it lends credibility to the experience approach to 

learning. 

Schema theory is much the same as Piaget's (1963) 

fundamental distinction between physical knowledge and 

logico-mathematical knowledge. The former refers to 

knowledge of physical objects which are observable in 

physical reality. The latter refers to the knowledge 

that is within the individual; inner knowledge that an 

individual constructs for one's self. Piaget believed 

that the process of education should be that of building 

cognitive structures in the mind through self-directed 

experiences. He referred to cognitive structures as 

schema, and both he and Bartlett contended that prior 

knowledge/experience were essential for an individual's 
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comprehension of things, events, and relationships. 

Piaget was convinced that inner knowledge could only be 

attained by a child's acting on his/her environment; 

that the child had to have meaningful experiences with 

an object prior to structuring concepts in the mind 

regarding the object. Application of Piaget's theory of 

cognitive development to the processes of early child­

hood education has implications for the development of 

cognitive skills for young children to enhance their 

future learning. 

Much of what Featherston (1968) described w!th refer­

ence to his analysis of the Plowden Report (Weber, 1971) 

can be applied to the current status of early childhood 

education in the United States. He stated that despite a 

decade of more or less unified innovation, there is still 

a great pedagogical vacuum in educational programs for 

young children. It is true that research has continued 

through an additional decade; that Head Start, Follow 

Through, and other innovations have been implemented; 

and there are volumes of rhetoric regarding the develop­

ment and education of young children. Yet, teachers of 

young children are still bound by formal methods of 

teaching; traditional classroom environments are still 

prevalent (especially if associated with public schools); 



and parents are still looking for concrete examples of 

effective early childhood education programs. 
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According to Featherston (1968), American educators 

have concentrated on the external features of English 

informal education such as the use of vast amounts of 

materials, varieties of activities going on simulta­

neously, etc. without looking into what teachers and 

children really do in a classroom. In Dther words, the 

unique characteristics of the learning environment that 

are conducive to children's learning need to be explored. 

Educators need to determine what types of experiences are 

most critical for developing potentialities in young chil­

dren for successful achievement in the courses of their 

lives. Likewise, the potentials for intellectual develop­

ment need to be explored with regard to whether child­

structured learning experiences or adult-structured learn­

ing experiences are most effective. 

One of the earliest studies related to the effects 

of a stimulating environment on the intellectual develop­

ment of children was a study reported by Skeels and Dye 

(1939). This study compared infants placed on a ward in 

an orphanage with infants placed in a cottage setting with 

older girls as surrogate mothers. After an intervention 

period of 19 months, the infants in the cottage setting 
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manifested a mean gain of 27.5 IQ points while.the infants 

in the orphanage ward indicated a mean loss ·of 26.2 IQ 

points. The enriched environment of the cottage setting 

where the surrogate mothers gave extra attention to the 

infants appeared to be the factor which made th~ difference 

in the infants' intellectual gains. The point in question 

at that time concerned the degree of permanence of the 

gains. 

Three years later, Skeels (1942) reported that the 

experimental children had maintained their accelerated 

rates of development in foster homes ·while: the children 

who remained in the orphanage maintained their decreased . 

rates of intellectual performance. Implications were 

that the stimulated environments of the foster homes had 

been effective in the maintenance of· accelerated rates 

of development for the experimental children. 

Skeels (1966) did a second follow-up study of the 

two groups of children after they had reached adulthood 

and reported that members of the experimental group were 

far more successful in maintaining stable marriages, in 

educational achievement, and in maintaining gainful employ­

ment and economic stability that were the orphanage-reared 

individuals. 
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White and Castle (1964) studied infant care tech­

niques in a 30-day infant-stimulation project. In this 

study, week-old institutionalized infants were given 20 

minutes of extra handling each day. At th~ end of 30 days, 

developmental-test ratings were compared with the ratings 

of non-stimulated infants. The only ~ignifi6~n~ differ­

ence between the 2-groups was a greater amount of visual 

attention shown b~ the infants who were handled· each day. 

In another study, White (1967) used institutionalized 

infants whom he provided with extra stimulat-ion by arrang­

ing their cribs so they could see out··; ·see obj ect·s hung 

over the~r cribs, or s~e patterned crib b~m~~rs~ Compared 

to a control group of infants who were placed in plain 

cribs with high sides which prevented their ~e~ing outside 

the cribs, the extra-stimulated infants showed not only 

more visual attentiveness but an increase in reaching 

behaviors. 

In an attempt to determine the effects! of different 

types of enVironmental stimulation, White and Held (1966) 

placed 1 group of infants in the stimulated ~nv~ronment 

cribs, another group in cribs which had large disks with 

pacifiers projecting from·them suspended on each side of 

the cribs, and a 3rd group in the plain cribs with high 

sides. 
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The 1st group of infants apparently had so many 

things to look at that they were so busy looking they 

forgot to reach. The group with the disks and pacifiers 

apparently concentrated on the within-reach object and 

demonstrated more reaching behaviors. The 3rd group did 

not demonstrate either increased visual attention or in­

creased reaching behaviors. 

In another study, White (1971) placed colored mittens 

on a group of institutionalized infants and found that 

they tended to look at their hands about a month earlier 

than a control group of infants who wore no mittens. 

As a result of his interest in the study of infant 

reactions to stimulation, White was asked to direct a 

research project, the Harvard Preschool Project, funded 

under the Head Start division of the Office of Economic 

Opportunity in 1965 (Biehler, 1976). 

According to Pines (1971), when the project started, 

the country was just awakening to the fact that children's 

success or failure in school seemed to be determined before 

they entered 1st grade at 6 years of age. The purpose of 

the research was to find out what it is that causes a 

child to be able to succeed when he/she enters school at 

age 6. To determine specifically what competence is at 

age 6, White and a group of other researchers visited 
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kindergartens and Head Start programs and observed chil­

dren once each week. They tested a number of children, 

talked with their teachers, and eventually selected 2 

groups of normal 3 to 6 year old children whom they 

divided into 2 groups, A and C. Group A children rated 

exceptionally high on all aspects of competence-readiness 

for lst grade and dealing with problems on the school yard 

as well as in the classroom. Group C children never 

seemed able to cope either in or out of the classroom. 

Having selected the A and C groups of children, 

White and Watts (1973) studied the children according to 

a set of social and intellectual skills broken down into 

17 specific abilities which the A children possessed but 

the others lacked. Each of these abilities could be 

tested in some form at all ages. A startling conclusion 

was reached when it was discovered that the youngest 

members of the A group, who were barely 3 years of age, 

had exactly the same cluster of abilities as the group A 

children who were 6 years of age. The conclusion was that 

whatever happened to produce the difference between the 

A and C groups had occurred before the children were 3 

years of age. 

Pines (1971) presented a detailed description of the 

next step in the study when White abandoned the study of 
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the older children and took his team of researchers into 

the homes of toddlers from l to 3 years of age. During 

2 years of intensive study of 40 mothers and their chil­

dren, the project tracked down the point at which the paths 

of A and C toddlers began to diverge. The differences 

between the A and the C groups were clear by the age of 

2 years. Even at 18 months, the children appeared to be 

on paths that were predictable. Observing children who 

were 10 months of age, the researchers were unable to 

find enough differences to discriminate the A group from 

the C group. The conclusion drawn by White and Watts 

(1973) was that whatever it was that determined a child's 

success or failure occurred between 10 and 18 months of 

age. 

The next step in the research was the study of the 

interactions of the mothers and toddlers to find out just 

what the mothers did during this period to produce group 

A children. In general, the findings indicated that the 

mothers who produced group A children allowed the chil­

dren to explore and test the home environment on their own 

initiatives without the freedom hampering devices such as 

playpens and restraining gates. White, in reference to 

the short mother-child interactions which went on through­

out the busy day, stated that the mothers were teaching 
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"on the fly." In other words, they did not stop their 

busy days for long periods of mother-initiated inter­

action but were available and responsive when the tod­

dlers initiated the interactions. The children were 

allowed the freedom to initiate their own activities from 

whatever the environment provided, which might have been 

no more than a cardboard box, different sizes of blocks, 

a spoon, some plastic bowls, etc. Toys were also avail­

able, but somehow, the children (as most children do) pre­

ferred the ordinary things found in the household such as 

pots and pans. The important aspect of the mother-child 

interactions were that they were meaningful communication 

experiences for both participants. The mothers made every 

interaction count; even when changing the toddler's dia­

per, they played peek-a-boo. 

White stated that educational handicaps can be iden­

tified very early, even by the age of 2 years, and he 

called for a commitment from society to move into this age 

range with educational intervention. He stated that it 

should be done before the children start to school. 

Hunt (1961) published· his book, Intelligence and 

Experience in which he described his analysis of some 

nature-nurture studies and proposed that environmental 

experiences were the most important factor in determining 
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the development of an individual's intellectual ability. 

He was convinced that experiences could be arranged to 

increase intelligence, and made the following statement: 

With a sound educational psychology of early exper­
ience, it might become feasible to raise the average 
level of intelligence, as now measured, to a sub­
stantial degree. In order to be explicit, it is 
conceivable that this "substantial degree might be 
of the order of 30 points of IQ." (p. 267) 

In a study of orphanage-reared infants, Hunt, Mohan-

dessi, Ghodssi, and Akiyama (1971) researched the longi-

tudinal outcomes of 5 successive interventions in the 

rearing of infants in an orphanage in Tehran. 

Infants in 5 successive interventions called Waves 

were assessed using the Uzgiris-Hunt Ordinal Scales. 

The Waves consisted of infants selected at less than 4 

weeks of age without detectable physical defects. They 

were assessed every other week the first year and every 

4th week thereafter. 

Wave I consisted of 15 infants, the controls; 

Wave II, 10 infants provided with audio-visual interven­

tion (not fully implemented); Wave III, 10 infants pro­

vided with extra untutored human care (ratio 10:3); 

Wave IV, 20 infants provided with audio-visual interven­

tion plus access to responsive inanimate objects (colored 

paper, toys, etc.); and Wave V, 11 infants provided with 



tutored caretakers (ratio 2 : 1 and 3 : 1). Results 

revealed that each successive Wave, except Wave II, 

achieved the top ·steps of nearly all of the Ordinal 

Scales at mean ages younger than the preceding Wave. 

The 5th Wave even surpassed home-reared American chil­

dren from predominately professional families in 5 of 

the 7 scales. 
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Implications of such studies are that early interven­

tion programs in early childhood can make a difference in 

children's learning, particularly for children from homes 

on the poverty level. It appears that evidence supports 

the establishment of home-intervention or community­

centered programs where mothers of disadvantaged children 

can be trained in programs similar to the tutoring program 

for the caretakers in Wave V in the study by Hunt, et al. 

Bloom (1964) reviewed research on height, weight, 

IQ scores, and personality measures of individuals which 

had been studied for a period of several years and became 

convinced that the results revealed that changes across 

time in these measures were related to environmental 

influences; that experiences in an individual's environ­

ment have a great impact on the development of human 

traits at their most rapid periods of change. Since the 

early childhood years are when the most rapid changes in 



77 

developmental processes occur, Bloom concluded that 

early experiences are of critical importance in an indi­

vidual's life. 

When Stability and Change in Human Characteristics 

(Bloom 1964) was published, it had a tremendous impact on 

the growing interest in the importance of early education 

for young children. Based on his research, Bloom claimed 

that an individual attains 50% of adult intelligence by 

4 years of age and 80% by the age of 8 years; that living 

in an impoverished environment for the first 4 years of 

life could cause an individual to lose as much as 2.5 IQ 

points per year; and that the loss would be irreversible. 

In response to the claims by Bloom (1964), Jensen 

(1969) stated that having analyzed Bloom's data, he 

found that his method of estimating mental growth, if 

applied to physical growth, the resulting prediction 

would be that an average 4-year old child would attain 

a height of 6 feet and 7 inches by the age of 17 years. 

In other words, Jensen had doubts about the accuracy of 

Bloom's research. 

Jensen (1969) aroused a storm of protest when he 

published an article in which he disclaimed the notion 

that intelligence is almost exlusively the result of 

environmental experience. He suggested that heredity 



is much more influential in determining intelligence 

than environmental experience. The most controversial 

aspect of Jensen's article was his claim that distinct 

differences exist between the average intelligence of 

different ethnic groups. 
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In a cross-cultural study of cognitive development, 

Kagan (1972) observed active, competent 11-year old 

Guatemalan children living in an isolated Indian village 

whose counterparts at age 3 and below were listless, 

silent, and manifested apparent instances of gross dis­

continuity. Most of the younger children remained 

passive and apathetic until 5 or 6 years of age. These 

young children spent the first year of their lives in the 

dark interior of their huts near their mothers. They were 

prevented from crawling; they were seldom spoken to, 

played with, or taken outside; and they experienced mar­

kedly less interaction with their parents and older· chil­

dren than American children. 

According to Kagan (1972), when assessed on recall 

and recognition, perceptual analysis, and conceptual 

inference, the differences between rural Guatemalan chil­

dren and urban Guatemalan and American children from 5 to 

12 years of age were found to diminish sharply,· in some 

instances, to disappear altogether. Based upon these 
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findings, Kagan proposed that infant retardation is 

reversible and that cognitive development, during early 

years, is more plastic than had been supposed. He sug­

gested that experiental factors mainly influence the 

time of emergence of particular intellectual skills 

rather than their ultimate level of development. 

According to Elkind (1981), it would be a pleasant 

experience to be able to relate to parents and school 

personnel that strong evidence supports the notion that 

early entrance into formal schooling is less effective 

than later entrance. If such a statement were made on 

the basis of research studies of large numbers of chil­

dren across periods of time with acceptable data, it would 

have a strong impact on educational practices. However, 

Elkind stated that there is a lack of a data base for 

argument that one educational practice is better than 

another. 

According to Biehler (1976), the analysis of the 

relative influence of heredity and environment on 

intellectual development of disadvantaged children is an 

emotion-charged issue because of the racial and other 

minority-group differences. However, it is generally 

accepted that the notion of early experiences for the 

development of cognitive ability is a reasonable 



assumption, especially for young children whose home 

envirohments are within disadvantaged communities as 

well as for young children who are at risk for handi­

capping conditions. 

The Issue Regarding Early Intervention for 

Learning Disabled Children 
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Intervention programs which provide special edu­

cation services for learning disabled (LD) children are 

not based on the assumption that the handicapping dis­

ability will disappear, or be cured. Instead, they are 

based on the assumption that LD children will learn in 

spite of the disability if provided appropriate indivi­

dualized educational programs. In other words, while 

remediation processes may alleviate the disability, they 

will not remove it. By assessing LD children's strengths 

and deficits and directing learning to their strengths, 

it is hoped that they will develop coping skills which 

will assist them in becoming independent learners. 

One assumption upon which early intervention pro­

grams are based is the expectancy that LD children will 

benefit from the special programs to the extent that 

they will be able to participate in regular education 

with their non-handicapped peers within a reasonable 



length of time. Switzer (1971) expressed a growing 

concern that this expectation was not being met, that 

" ... once in, one never gets outn (p. 1). 
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The extent that LD children attain independence in 

learning depends not only on the degree of the severity 

of the handicapping disability but on how far behind in 

academic achievement they have become when intervention 

processes are initiated. According to Wetter (1966), with 

reference to deficiency in spite of progress, these stu­

dents have made less than 10 months of progress during 

e~ch academic year. Therefore, in order for them to 

catch up with their nonhandicapped peers, normal progress 

(1 month of gain per academic month) is not enough. They 

need to attain more than the normal rate of gain per 

school year to participate in regular education on the 

level with their peers. Consequently, to anticipate a 

quick return to regular education for most LD students 

is an unrealistic expectation. 

--Unless LD children can be identified in their early 

childhood years and receive intervention services before 

they lag so far behind their peers in academic progress, 

they face an almost impossible situation in ever reaching 

the level of academic attainment commensurate with their 

ages and intellectual abilities. 



According to Gallagher, (1968), early interven­

tion is of great importance for handica~pea·~hildren 

because their problems in early development compound 

themselves if remediation processes ar~·not provided 

at a early age. Also, he stated that the returns for 

energy spent are directly rel~ted to ho~ early handi-

capped children receive educational intervent~on. 

According to Hayden ( 1970), the notion: i'S· errone-

ous that children in the birth to 3 group are only in 

need of help ~n the realms of health and m~dic~l care; 

they and their families also need early educatio-nal 

intervention. For emphasis, Hayden stated: 

While nonhandicapped young children maymake 
acceptable progress without early educational 
interventions, handicapped or at risk 6hildren 
do not. To deny them the attention that might 
increase their chances for improved furict~oning 
is not only wasteful; it is ethically indefensi­
ble. (p. 510) 

According·to Hayden, the failure to provide early 

intervention services to youn~·handicapped or at-risk 

children compounds difficulties for everyone. She 

claimed that critical periods exist for learning dif-

ferent skills, and that on~e these periods are- past, 

learning becomes much more difficult. 

McDaniels (1977) stated that research·studies have 

revealed that the long-term effects of early 
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intervention programs have shown that children with 

preschool experience make better progress than children 

who needed such services but did not receive them 

before 5 or 6 years of age. McDaniels also made the 

following statement: 

Those infants at risk for handicapping conditions 
cannot wait until age six~ or even age three~ 
before receiving intervention that will help them. 
If~ as we are learning~ children as young as one 
year or less can make ·fine discriminations~ then 
that is the age at which programs should begin. 
(p. 26) 

Regarding children who are irregular in achieving 

their developmental milestones or who have· discontinu-

ous patterns of development~ Glidewell (1971) noted 

that '' ... failure to accomplish the [developmental] 

tasks at one stage influences the approach to~ and 

limits the resources available for~ accomplishing the 

tasks at later stages" (p. 145). 

Hunter (1978) stated that early education is 

important for young children from all social, levels 

because early education programs provide for social 

interaction, materials not provided in the horne~ and 

for opportunities to develop real responsibility. 

Assumptions regarding the expediency of early 

intervention in the education of handicapped children 

are drawn from many and diverse theoretical 
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orientations among which are those who base their 

cases on the assumption that, at birth, individuals 

are endowed with a ground plan for developmental pro­

cesses to take place; that a time exists in an indi­

vidual's ground plan for maximum growth and development 

during optimal time segments; and should individuals 

miss their opportunities for maximum growth and develop­

ment during the optimal time segments, their losses 

would be irreversible. Epstein (1974) referred to the 

optimal time segments as growth spurts, and to the 

correlated brain and mind growth spurts as phrenoblysis 

in order to discriminate these spurt periods from others 

such as physical growth spurt periods. According to 

Epstein, " ... implications for human intellectual develop­

ment constitute a working hypothesis that remedial 

interventions will work best if situated during spurt 

periods" (p. 27). Epstein (1978 suggested that children 

at stages of rapid brain growth might best benefit from 

intensive and novel intellectual inputs. He stated, "It 

is important to emphasize that brain growth stages are 

not a theoretical notion but a scientific fact ... " (p. 345). 

Furthermore, he stated that critical stages of rapid 

brain growth occur in human beings at the age intervals 

+ of 3 to 10 months, 2 to 4 years, 6 to 8 years, 10 to 12 
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years, and 14 to 16+ years. He also claimed that these 

brain growth spurts correspond to Piaget's classical 

stages of intellectual development with the exception of 
+ 

the 14 to 16 years-of-age span. 

According to Epstein (1978), the failures of Head 

Start to reach its goals for cognitive development are 

attributed to biological causes related to phrenoblysis. 

Since the target population for Head Start was 3i to 5 

years of age which is a definite plateau in terms of 

phrenoblysis. He contrasted Head Start's failure with 

the successes of three other programs, the Milwaukee 

Project, the Mother Child Home Program, and the Robinson 

Project in North Carolina which were all initiated for 

the 2 to 4 year age span, a definite growth spurt period 

for the brain. 

Epstein (1976) described how the brain growth spurts 

operate in the following manner: 

A brain growth spurt from, say, age 6 to 8 years 
means that no child begins this growth spurt before 
age 6 and every child finishes that growth spurt by 
age 8. The duration of each spurt is not known but 
is likely to be less than 6 months for any one indi­
vidual. The fact that the spurts can be demonstrated 
in the data means that the vast majority of children 
fall into these categories, though there is no way 
at present to determine if the synchronization is 
genetic, cultural, or both. (p. 26) 



According to Epstein (1976), it is a reasonable 

assumption that spurt periods are times when children 
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are capable of new intellectual performance, and he recom­

mended that educational programs should be designed to 

take advantage of these periods to enhance the learning 

capacities of all students. Also, he suggested that. 

intervention programs as well as prevention programs 

should be designed to accomodate the b~ologically based 

periods of gre~test brain development. 

According to Teyler (1978), "It has been shown that 

brain processes present at birth will degenerate if the 

environmental stimulation necessary to activate them is 

withheld" (p. 27). 

According to Chomsky (1972), language appears during 

the 2 to 4 year brain growth period, and a second lan­

guage competence level app~ars during the 6 to 8 year 

brain growth period. 

Essentially, the assumption has been made that 

should handicapped children miss their optimal oppor­

tunities for developing readiness in basic skill areas 

such as reading and mathematics, their chances for growth 

in these areas are forever hampered. 

For the most part, the literature reveals·that the 

emphasis on early intervention has been beneficial for 



handicapped children because intervention programs pro­

vide teachers with opportunities to work with parents 
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and children before the handicapping conditions have time 

to interfere with and hamper further development. How-

ever, the literature reveals that a controversy exists 

regarding early identification and early intervention 

for young children who are suspected of having learning 

disabilities. The issue is not concerned with interven-

tion per se but with the implications that improper iden­

tification "procedures may result in the labeling of non-

handicapped children who may suffer needless indignities 

to their self concepts because of the mislabeling. 

According to Beers, C. and Beers, J. (1980), the 

assumption that young learning disabled children can be 

easily identified is an erroneous one; learning disabili-

ties do not fit into any handicapping category that is 

clearly defined by common traits which identify all 

within the category. They stated that this is demon-

strated by the various attempts to describe the learning 

disabled child such as the terms: brain injury, minimal 
·, 

brain damage, and minimal cerebral disfunction, all of 

which are neurological indicators. The terms also include 

perceptual indicators such as perceptual handicaps and 

auditory impairment; likewise, learning disability, 
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specific disabilities, and learn~ng diBorders which are 

all behavioral indicators. The learning~disabled child 

has been described as hyperactive; impulsive, distract­

able, dyslexic, aphasic, dyBcalculic~ disgraphic, etc. 

Yet, none of these characteristics are common to any one 

learning disabled child. 

The assumption that young learning disabled children 

can be easily identified by trained personnel is also an 

erroneous one according to Beers, C. and Beers, J. (1980). 

They claimed that the problem stems from the reliability 

and validity of~standardized tests, the 3 reliability and 

validity of ~nformal measures as well as ~he difficulty 

in distinguishing the potentially learning disabled child 

from an immature child. They stated that, one reason for 

the unreliability of standard~zed tests concerns the 

nature of children of preschool age. Depending on whether 

or not young children are tired, bored, hungry, anxious, 

or afraid, they can change from hour to hour, or day to 

day. The same test administered in the morning and again 

in the afternoon can yield entirely different results. 

The assumption that early identification of learning 

disabilities will naturally result in appropriate educa­

tional program intervention for the identified children, 

according to Beers, C. and Beers, J. (1980), is also 
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an erroneous assumption because the fact is that preven­

tion and/or remediation of learning disabilities is the 

most difficult part of the identification process. Some 

educators recommend perceptual training programs to 

remediate perceptual disabilities. According to Hammill 

(1972), 10 out of 13 studies showed n6 difference in the 

performance between perceptually trained subjects and 

those who had not had perceptual training~ Goodman and 

Hammill (1973) found that remedial programs based on 

visual-motor perceptual approaches have generally not 

been shown to result in significant reading improvement. 

According to Di voky ( 1977), the notion oT early 

identification comes from a medical model where certain 

conditions are relatively easy .to identify by implement­

ing procedures which identify particulay traits.such as 

Down's Syndrome, hydrocephaly, etc. Keogh and Becker 

(1973) stated that support for 'early identification 

comes from the physical disability or disease model. 

This model includes the assumption that when a condition 

exists, and when identified, carries with it the pre­

scriptions for treatment; the sooner the treatment is 

begun, the greater the liklihood that the identified 

condition will be alleviated or even cured. Keogh and 

Becker expressed concern that when attempting to identify 



at-risk children and very young children as potentially 

learning disabled, that the condition was not actually 

being confirmed, but merely hypothesized that the dis­

ability would develop at some time in the future. They 

were very concerned that this could result in the mis­

labeling of nonhandicapped children which carries with 

it the implications that the children would have to 

endure the negative effects of stigmatizing and self­

fulfilling prophesy. According to Cohen, Semmes, and 

Guralnick (1979), these are all magnified when related 

to young children below the age of 6 years. 

There are reasonable arguments on both sides of 

the early intervention issue, but Public Law 94-142 

has settled part of the controversy in that, by federal 

and state mandates, public schools are held responsible 

for identifying and providing appropriate educational 

programs to all handicapped children from age 3 through 

21 years of age, and some states already have state man­

dates which require that intervention programs serve 

handicapped children from birth through 21 years of age. 
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CHAPTER III 

. 'METHODOLOGY 

Introduction 

This study analyzed data which had been collected 

over a period of 7 years on learning di'sabl·e'd. students 

who participated in a cooperative district 'comprehensive 

special education program. The purp6se of tb~ study was 

to determine (a) whether or not diffe~ence~ in the learn­

ing rates of learning disabled studenis in r~~ding and 

mathemati~s exist in systematic tr~rid.s ~c;oss ·time, 

(b) whether or not those differences can be attributed to 

the ages or grade levels when the students received inter­

vention services, and (c) whether or not the results of 

the statistical analyses of the longitudinal data support 

the notion of early intervention of learning disabled 

children. 

This chapter is presented according to (a·) descrip­

tion of the subjects of the study, (b) description of the 

longitudinal data, (c) description of the statistical 

analysis procedures which were used to test the hypotheses 

of the study, and (d) explanation ·or the treatment of the 

longitudinal data collected on educable mentally retarded 
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students in the same time span to determine whether or 

not the results of the analysis of these data would enhance 

the study. 

Description of the Subjects 

The subjects on whom the longitudinal. data were col­

lected were learning disabled students who participated 

in a cooperative district comprehensive special education 

program (N = 257). Other subjects on whom data were col­

lected in the same time span (7 years) were educable men­

tally retarded. students. These data were referred to in 

the limitations and exceptions of the study. A brief 

description of these subjects is presented in the final 

part of this section. 

Learning Disabled (LD) Subjects 

The sex composition of the learning disabled group of 

subjects was 74% (191) male and 26% (66) female. The 

ethnic origin composition was 19% Black American, 17% Mexi­

can American, and 64% Caucasian American. The attrition 

status of the group consisted of 35% who had either moved, 

been dismissed, or graduated from the program and 65% who 

continued in the program on the date of the last posttest. 
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Composition of the group of subjects according to 

the degree of severity of the handicapping condition con­

sisted of 62% (160) classified in the mild-to-moderate 

category and 38% (97) classified in the severely handi­

capped category. The age composition of the group at 

the time the final measures in the data were collected is 

described in Table 1. This age level was referred to in 

the data as the current age, but it does not infer that 

it was the age level of the subjects in 1982, the last 

year in the study when posttests were administered. Cur­

rent age means that was the age of particular students 

when they were· administered their last posttests. The 

same explanation applies to current grade level which is 

referred to in the data. 

Subjects were selected from the four local school 

districts which were served by the cooperative district. 

The number of subjects selected from each school dis­

trict is representative of the school-age population in 

each of those school district. There were 104 subjects 

drawn from School District A, 23 from School District B, 

61 from School District C, and 69 from School District D. 

The composition of the group of subjects according 

to current grade level on the final posttest date is 



Age 
(Yrs.) 

6 

7 
8 

9 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
21 

Missing 

Table 1 

Chronological Ages of LD Subjects 

On Final Posttest Date 

Absolute Relative Adjusted 
Freq. Freq. Freq. 

(%) (%) 

3 1.2 1.2 
6 2.3 2.4 

16 6.2 6.3 
13 5.1 5.1 
29 11.3 11.5 
25 9.7 9.9 
22 8.6 8.7 
32 12.5 12.6 

23 8.9 9.1 
23 8.9 9.1 

23 8.9 9.1 
16 6.2 6.3 

15 5.8 5.9 
6 2.3 2.4 

1 0.4 0.4 
4 1.6 Missing 

257 100.0 100.0 

Cumulative 
Freq. 

(%) 

1.2 
3.6 

9-9 
15.0 
26.5 
36.4 
45.1 
57.7 
66.8 
75.9 
85.0 
91.3 
97.2 
99.6 

100.00 
100.00 

-------------------------------------------------------------------
Mean 12.9 Median 12.9 Mode 13 Valid Cases 253 

Note. Missing cases lacked complete data. 
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described in Table 2. Composition of the group 

according to intelligence levels is presented in 

Table 3; this includes verbal, performance, and full 

scale intelligence quotients. 

The intervention grade levels of the subjects are 

displayed in Table 4, and Table 5 depicts the composi­

tion of the group of subjects according to number of 

subjects who received intervention services according 

to the year in which they were administered the initial 

pretest. 

Educable Mentally Retarded Subjects 

The group of 51 educable mentally retarded subjects 

was composed of 30 males _and 21 females; 25 were Black 

American; 10 were Mexican American; and 16 were Cauca­

sian American. The composition of the group according 
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to intelligence quotients consisted of a range of full 

scale IQs from 49 to 76. The mean IQ for the group was 

64.5; the mode was 55; and the median was 65.37. Subjects' 

ages ranged from 6 to 19 years. The median age was 13 

years; the mean age was 12.7 years; and the mode was 13 

years. Current grade levels ranged from the first through 

the twelfth grade with a mean grade of 6.9, median grade 

of 7.1, and the mode was grade 7. 
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Over 50% of the subjects received intervention ser-

vices prior to the fourth grade. This included 10% before 

first grade, 30% in first grade, 10% in second grade, and 

8% in the third grade. The attrition status of the group 

consisted of 35% moved or dismissed and 65% continued in 

the program. 

Table 2 

Grade Levels of LD Subjects 

On Final Posttest Date 

Grade Absolute Relative Adjusted Cumulative 
Level Freq. Freq. Freq. Freq. 

(%) (%) (%) 

1 3 1.2 1.2 i.2 
2 12 4.7 4.7 5.9 
3 18 7.0 7.1 12.9 
4 22 8.6 8.6 21.6 
5 29 11.3 11.4 32.9 
6 27 10.5 10.6 43.5 
7 33 12.8 12.9 56.5 
8 19 7.4 7-5 63.9 
9 30 11.7 11.8 75-7 

10 12 4.7 4.7 80.4 
11 20 7.8 7.8 88.2 
12 30 11.7 11.8 100.00 
Missing 2 0.8 Missing 100.0 

Totals 257 100.0 100.0 

Note. Missing cases lacked complete data. 



Groups 

IQ Range 

50-59 

60-69 

70-79 

80-89 

90-99 

100-124 

Missing Cases 

Totals 

Table 3 

·Composition of LD Group 

According to Intelligence Quotients 

Number of Subjects 

Verbal Performance Full Scale 

6 0 1 

26 11 11 

63 36 72 

69 80 84 

62 73 67 

21 47 22 

10 10 0 

257 257 257 

-------------- -----------------------------
Mean 83.3 88.8 84.9 

Mode 90.0 85.0 80.0 

Ivied ian 82.3 88.3 84.2 

Note. Missing cases had incomplete data. 
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Table 4 

Composition of LD Group According to 

Subjects ' Grade Levels on Intervention Date 

Grade Absolute Relative Adjusted Cumulative 
Level Freq. Freq. Freq. Freq. 

(%) (%) (%) 

Pre Kg 1 0.4 0.4 0.4 
Kg. 4 1.6 1.6 2.0 
1 25 9.8 10.2 11.8 
2 32 12.5 12.5 24.3 
3 53 20.6 20.8 45.1 
4 22 8.6 8.6 53.7 
5 21 8.2 8.2 61.9 
6 36 14.0 14.1 76.0 
7 23 8.9 9.0 85.0 
8 12 4.7 4.7 89.7 
9 8 3.1 3.1 92.8 

10 11 4.3 4.3 97.1 
11 5 1.9 2.0 99.1 
12 2 0.8 0.8 99.9 
0 2 0.8 Missing 100.0 

Total 257 100.0 100.0 100.0 

-----------------------------------------------
Mean 4.8 Mode 3 Median 4.3 

Note. Missing cases had incomplete data. 
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Table 5 

Composition of LD Group According to 

Initial Pretest Date 

Date Subjects 

Absolute Relative Adjusted Cumulative 
Grade Freq. Freq. Freq. Freq. 

(%) (%) (%) 

1975 41 16.0 16.1 16.1 

1976 23 8.9 9.1 25.2 

1977 32 12.5 12.6 37.8 

1978 39 15.2 15.4 53.1 

1979 32 12.5 12.6 65.7 
1980 36 14.0 14.2 79-9 
1981 44 17.1 17.3 97.2 

1982 7 2.7 2.8 100.0 

0 3 1.2 Missing 100.0 

Total 257 100.0 100.0 

----------------------------------------------
Mean 78.28 Mode 81.00 Median 78.30 

Note. Missing cases had incomplete data. 
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Description of the Longitudinal Data 

The longitudinal data which were analyzed in this 

study consisted of pretest and posttest measures in 

reading and mathematics collected over a period of 7 

years on learning disabled students who had participated 

in a cooperative district comprehensive special edu­

cation program for eligible handicapped students. The 

data included the following control factors: student 

identification number which identified the school dis­

trict; birth date, current age, and grade level; inter­

vention age and grade level; sex and ethnic origin; ver­

bal, performance, and full scale IQ; attrition status; 

handicapping category and degree of severity of handicap; 

pretest and posttest measures, dates, and intervals (in 

months) between pretest and posttests. 

The data were collected on learning disabled sub­

jects (N = 257) and educable mentally retarded subjects 

(N =51). Subjects had varying numbers of testing mea­

sures in the 7 years in which the data were collected 

because they had entry and exit dates which varied. 

When subjects entered the program a pretest was admin­

istered, and posttests were administered annually for 

as long as the subjects remained in the program. 
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Therefore~ subjects whose entry dates were in 1976 

and who remained in the program through 1982 could 

possibly have 8 repeated measures of testing data while 

other subjects with later entry dates would have less 

than 8 repeated measures. 

Description of Testing Instrument 

The Wide Range Achievement Test (WRAT), a testing 

instrument developed by Jastak, J. and Jastak~ S. (1936, 

Rev. 1946, 1965, 1976, 1978) was used to collect the 

data. According to the authors, the WRAT can be adminis­

tered in less than 20 minutes; is easily scored and 

reports results in raw scores and scaled scores from 

which grade ratings are derived; teaching-to-the-test or 

coaching effects are minimal or nonexistent after an 

interval of three months; is usually administered as part 

of a battery of tests; can be administered to individuals 

from preschool age to advanced old age and to handicapped 

individuals as well as the nonhandicapped; and is a reli­

able and valid test of a wide range of skills in reading, 

mathematics, and spelling. According to Jastak, J. and 

Jastak, S. (1978), on the basis of clinical esperience 

and past validity calculations, the clinical reliability 

of the WRAT is that the coefficients vary from .90 to .95 



for each subtest with an average reliability of .93. 

Validity studies have included (a) the correlation of 

WRAT results with outside criteria such as teachers' 

ratings or chronological age, (b) the correlation of 

WRAT scores with those of other achievement tests, 

(c) the correlation of WRAT scores with mental ability 

or intelligence ratings, and (d) a factor analysis of 

abilities to determine the factor loadings inherent in 

each subtest of the WRAT. According to the authors, 

correlation coefficients were significant beyond the 

.0001 level of confidence. 

The WRAT can be administered to individuals or to 

groups of individuals, and the testing forms consist 

of 2 levels (a) below 11 years of age and (b) from 11 

years to adult level. 

According to Jastak, J. and Jastak, S. (1978), 

during its 42 years of existence, the WRAT has been 

researched on many thousands of persons from preschool 

age to advanced old age, and it is widely used in both 

the United States and Europe. 
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Description of Statistical Analysis Procedures 

Analyses of the longitudinal data of the study 

consisted of a one-factor statistical analysis of vari­

ance (ANOVA) on total gain and on average gain in both 

reading and mathematics. Covariates were current grade 

level, sex, ethnic origin, IQ, handicapping category, 

degree of severity of the handicapping condition, attri­

tion status, school district, and intervention level. 

The statistical analysis procedures were implemen­

ted to remove any systematic influences of the covariate 

factors on gain in order to allow for the inspection of 

differences between intervention levels free of covariate 

influences. 

To allow for inspection of trends across time and 

the differences on such trends due to intervention levels, 

a two-factor repeated measures analysis of covariance 

(ANCOVA) was employed. The intervention levels (pre­

tests) were always used as the covariate. The rationale 

for these procedures was to remove any systematic influ­

ences of the covariates on gain. This allowed for inspec­

tion of differences in gains made by groups defined by 

their intervention levels free of covariate influences. 
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Due to the fact that subjects had varying numbers 

of observations (repeated measures) in the 7 years that 

the data were collected, statistical analysis strategies 

were employed for reading and mathematics to provide for 

all possible combinations of sequential testings and 

intervention grade levels to be analyzed. 

All possible sequential combinations of testing 

measures were systematically inspected by analysis of 

covariance. The pretest was always the covariate, the 

independent variable. Where two or more testing measures 

were dependent variables, they constituted levels of a 

repeated factor. 

Each analysis contained somewhat diverse samples of 

subjects, i.e., only those subjects with complete data 

for the specific testings involved. Table 6 displays 

the pattern of the statistical analysis procedures which 

were conducted for blocks composed of intervention grades 

1 through 6 and all those above grade 6 (group 7). 

For inspection of all possible sequential combina­

tions of available data in reading, see Table 7; for 

mathematics, see Table 8. 

The statistical procedures used in the analyses of 

the longitudinal data provided the results which were 



interpreted to test the null hypotheses, which were 

rejected at the .05 level of significance. Otherwise, 
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it was assumed that no significant differences existed. 

Table 6 

The Pattern of Statistical Analysis of 

All Possible Combinations of Sequential 

Testing Measures and Intervention Levels 

Covariate Repeated Testings 
(Posttests) 

Pretest 1976 1977 1978 1979 1980 1981 1982 

X 

X 

X 

X 

X 

X 

X 

X 

X X 

X X X X 

X X X X X 

X X X X X X 

X X X X X X X 

X X X X X X X 

Note. Only subjects with complete sets of data in 

each of the cells were included in the 

samples which were analyzed. 
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There are 8 separate cells from which the data were 

drawn for the statistical analyses of reading data and 

8 for mathematics data. The cells are represented by 

cardinal numbers, and number 1 always referred to the 

pretest. In the reporting of the results of the statis-

tical analyses, the sequential combination of cells from 

which the data were drawn for each analysis is presented 

as a part of a side heading which identifies the series 

of the analyses as well as the data source for each 

analysis in the series. It will be helpful to remember 

that the cell numbers do not refer to grade levels; each 

cell, or combinations of cells, may possibly represent 

subjects' testing data from all grade levels from < 1st 

through = > 7th grade. 

The repeated-measures ANCOVA consisted of two dif-

ferent series of analyses for reading and two for 

mathematics. The first series consisted of blocking 

on intervention levels 1 through 6 for all possible 

sequential combinations of the cells in Table 6. The 

second series consisted of the null hypotheses, H
0

1 

through H 16 (i.e., blocking on intervention levels 
0 

before and after 3rd grade). 

For each of the null hypotheses, all of the possible 

sequential combinations of data in the cells were analyzed. 
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Table 7 

All Possible Sequential Combinations 

of Reading Cells From Which the Data 

Were Drawn for Statistical Analysis 

Covariate 
(Pretest) 

Reading Cells of Repeated Testings 
(Posttests) 

Date 1976 1977 1978 1979 1980 1981 1982 

1982 1 8 

1981-82 1 7 8 

1980-82 1 6 7 8 

1979-82 1 5 6 7 8 

1978-82 1 4 5 6 7 8 

1977-82 1 3 4 5 6 7 8 

1976-82 1 2 3 4 5 6 7 8 
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Table 8 

All possible Sequential Combinations of 

Mathematics Cells From Which the Data 

Were Drawn for Statistical Analysis 

Covariate 
(Pretest) 

Date 

1982 1 

1981-82 l 

1980-82 l 

1979-82 l 

1978-82 1 

1977-82 1 

1976-82 1 

Mathematics Cells of Repeated Testings 
(Posttests) 

1976 1977 1978 1979 1980 1981 1982 

8 

7 8 

6 7 8 

5 6 7 8 

4 5 6 7 8 

3 4 5 6 7 8 

2 3 4 5 6 7 8 
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Treatment of Data on EMR Subjects 

Each of the null hypotheses was restated to 

include EMR subjects rather than LD subjects, and 

all of the possible sequential combinations of avail-

able data in the reading and mathematics cells were 

analyzed using the same repeated-measures ANCOVA pro-

cedures that were used to analyze the data on LD sub-

jects. 

Data on EMR subjects and LD subjects were analyzed 

to compare rates of gain in reading and mathematics 

according to intervention groups specified in H
0

13 and 

H 14. The results of these analyses were reported as 
0 

exceptions to the study. 



CHAPTER IV 

RESULTS OF THE STATISTICAL ANALYSES 

Introduction 

Results of the statistical analysis of the longi­

tudinal data, which were used in the study of the effects 

of intervention levels on the learning rates of learning 

disabled (LD) students in the basic skill areas of read­

ing and mathematics, are reported according to (a) results 

of the one-factor analysis of variance (ANOVA) on total 

and average gain in reading and mathematics, (b) results 

of the repeated-measures analysis of covariance (ANCOVA), 

and (c) results of the treatment of the data on subjects 

classified as educable mentally retarded (EMR). 

Results of the One-factor ANOVA 

The only variable used as a covariate in any 

analysis was the pretest in reading or mathematics 

(entry-level testing). While other variables were 

available for potential use as covariates, none were 

judged to be appropriate for various reasons specific 

to the variables. An overriding concern, in view of 
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relatively small subsamples for each analysis, was 

the preservation of degrees of freedom (one degree lost 

for the addition of each covariate) and preservation 

of statistical power for detecting differences. 

Of the candidate variables, current grade and age 

were judged to be highly redundant with the grade­

equivalent dependent variable; therefore, they were 

not appropriate for use. Sex, IQ, and degree of hand­

icap were minimally and inconsistently correlated with 

the dependent variable; for this reason, they were judged 

to be inappropriate for use as covariates. Intercor­

relates among the dependent variables (grade, age, IQ, 

and degree of handicap) are displayed for inspection in 

Appendix A, Table 53 for reading and Table 54 for mathe­

matics. Race and school district were similarly found 

to be minimally and inconsistently related to the depen­

dent variables, and were judged to be inappropriate for 

use as covariates (see Appendix A, Table 55). 

The relative inappropriateness of a given candidate 

covariate and the need to preserve degrees of freedom, 

together, justify the decision to retain the pretest as 

the only covariate. 
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Results of the Repeated-measures ANCOVA 

Preceding the presentation of the results of each 

of a series of statistical analyses, the null hypotheses 

to be tested in a specific series are stated in a simpli­

fied form to facilitate the reporting process and to avoid 

needless repetition. Each analysis in a series is identi­

fied according to the groups selected for blocking as well 

as the reading cells and mathematics cells from which the 

data are drawn for the analysis. 

Hypotheses Relevant to Reading 

The null hypotheses stated that there will be no sig­

nificant difference between the learning rates of learning 

disabled (LD) students who received intervention services: 

H 1. prior to and after first grade; 
0 

H 2. prior to and after second grade; 
0 

H 3: prior to and after third grade; 
0 

H 4 : prior to and after fourth grade; 
0 

H 5: prior to and after fifth grade; and 
0 

H 6. prior to and after sixth grade. 
0 

Results of the testing of the null hypotheses are 

reported immediately following the reported results of 

each statistical analysis. H is rejected at . 05, £ < . 0 5 . 
0 



Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on inter­

vention grade levels 1 through 6, with testing dates 
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from 1979 through 1982, the covariate was the pretest in 

reading. The sample sizes are displayed in Figure 1. 

The main effect for the intervention grade was not 

significant, F (5, 62) = 1.40, p = .24; the covariate was 

significant, F (1, 62) = 50.53, p < .0001; the pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 

testing was significant, F (3, 189) = 149.40, p <.0001; 

the testing by grade interaction was significant; 

F (15, 189) = 3.04, p <.05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 1. 

H 1could not be tested because there were no pre­
o 

school subjects represented in the cells from which the 

data were drawn. Based on the significant interaction, 

H 2 through H 5 were all rejected at the .05 level of 
0 0 

significance; E = .0002. H 6 could not be tested because 
0 

~o = > 7th grade subjects were represented in the sample. 
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Grade 
Level 

f 

a 
c 

d 

b 
e 

1979 1980 

Key 

a 
b 
c 
d 
e 
f 

r 
1981 

a 

Legend 

Intervention 

Level Count 

1st 10 
2nd 14 
3rd 20 
4th 4 
5th 12 
6th 9 

1982 

Figure 1. Intervention by Testing Interaction: 

Reading Cells 1, 5, 6, 7, and 8 (LD Only). 
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Significant differences in learning rates were found 

to exist between groups of subjects, diverging according 

to their intervention levels. Rates of gain were demon-

strated in the descending order of lst, 2nd, 3rd, 5th, 

4th, and 6th grade. Adjusted cell means are displayed 

in Table 9; unrefined means in Appendix C, Table 58. 

Table 9 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Onl;y) 

Cells 1st 2nd 3rd 4th 5th 

5 3.47 2.97 1.40 3. 10 2.93 

6 4.34 3.89 4.27 3.75 3.47 

7 4.98 4.37 4.86 4.09 3.78 

8 5. 41 4.83 5.26 4. 17 4. 10 

Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

6th 

3.65 

3.98 

4. 14 

4.65 

In a repeated-measures ANCOVA, blocking on inter­

vention grade levels 1 through 6, with testing dates 
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from 1978 through 1982, the covariate was the pretest in 

reading. The sample sizes are displayed in Figure 2. 

The main effect for intervention grade was not sig­

nificant, F (5, 38) = 1.07, p = .39; the covariate was 

significant, F (1, 38) = 30.13, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 

testing was significant, ~ (4, 156) = 101.81, p < .0001; 

the testing by grade interaction was significant, 

F (20, 156) = 2.75, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 2. 

H 1 could not be tested because no preschool subjects 
0 

were included in the cells from which the data were drawn. 

H 2 through H 5 were all rejected at the .05 level of sig-o 0 

nificance; E = .0002. H 6 could not be tested because the 
0 

sample included no subjects = > 7th grade. 

Subjects who received intervention services prior to 

the 4th grade demonstrated accelerated rates of gain while 

those subjects who received intervention services in or 

after the 4th grade demonstrated depressed rates of gain. 

Rates of gain were demonstrated in the descending order of 

2nd, 3rd, 1st, 4th, 6th, and 5th grade. See Table 10 for 
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adjusted means; Appendix C, Table 59 for unrefined means. 

Table 10 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells 1st 2nd 3rd 4th 5th 

4 3.03 2.60 3.06 3. 31 2.74 

5 3.37 3.14 3.63 3.31 3. 14 

6 4.14 4.10 4.46 4.11 3.47 

7 4.87 4.62 4.97 4.71 3-77 

8 5.33 5.08 5.44 4.86 3.96 

Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 5 2 6 2 7, and 8 (LD Only) 

6th 

4. 17 

4.35 

4.72 

4.82 

5.40 

In a repeated-measures ANCOVA, blocking on inter­

vention grade levels 1 through 6, with testing dates 

from 1979 through 1982, the covariate was the pretest in 

reading. The sample sizes are displayed for inspection 

in Figure 3. 

The main effect for the intervention grade was not 

significant, F (6, 67) = 1.34, p = .25; the covariate was 
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significant, F (1, 67) = 60.88, p < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (3, 204) = 153.13, 

£ < .0001; the testing by grade interaction was signif-

icant, F (18, 204) = 2.96, p = .0001. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 3. 

H 1 could not be tested because no preschool subjects 
0 

were included in the cells from which the data were drawn. 

2 6 H through H were all rejected at the .0001 level of 
0 0 

significance; E = .0001. 

Significant differences in rates of gain were demon-

strated by the intervention groups in the descending order 

of 1st, 2nd, 3rd, 5th, = > 7th, 4th, and 6th grade. The 

point at which the accelerated rates of gain and the 

depressed rates diverged was at the intervention level 

prior to 4th grade. Adjusted cell means for the depen-

dent variable are displayed in Table 11; for unrefined 

means, see Appendix C, Table 60. 



Table 11 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells 1st 2nd 3rd 4th 5th 

5 3.53 3.03 3.45 3.14 2.98 

6 4.40 3.95 4.32 3.79 3.51 

7 4.99 4.43 4. 91 4. 14 3.82 

8 5.47 4.89 5. 31 4.21 4.15 

Blocking on Intervention Levels 1 through 6 

Reading Cells 1, 4, 5, 6, 7, and 8 
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6th 7th 

3.69 3.20 

4.02 3.85 

4. 18 4.01 

4.69 4.28 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels 1 through 6, with testing from 1978 

through 1982, the covariate was the pretest in reading. 

The sample sizes are displayed for inspection in Figure 4. 

The main effect for intervention grade was not signif-

icant, F (6, 42) = 1.06, .2.. = .40; the covariate was signif-

icant, F ( 1, 42) = 38.57, £ < .0001. The pretest accounted 

for significant variation among the intervention levels on 

~he dependent variable. The main effect for testing was 

significant, ~ (4, 172) = 111.36, £ < .0001. The testing 
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by grade interaction was significant, F (24, 172) = 2.81, 

Q = .0001. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted ·according to Figure 4. 

l 
H

0 
could not be tested because no preschool subjects 

were represented in the sample. Based on the significant 

interaction, H
0

2 
through H

0

6 were all rejected at the .0001 

level of significance; p = .0001. 

The intervention groups demonstrated significant dif-

ferences in rates of gain which were demonstrated in the 

descending order of 2nd, 3rd, lst, 4th, = > 7th, 6th, and 

5th grade. The intervention level at which the acceler­

ated and depressed rates of gain diverged was prior to 4th 

grade. For inspection of the adjusted cell means of the 

dependent variable, see Table 12 on the following page; 

for unrefined means, see Appendix C, Table 61. 



Table 12 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Pre 1st 2nd 3rd 4th 

4 3. 12 2.69 3. 14 3.39 2.82 

5 3.45 3.22 3.71 2.39 3.22 

6 4.23 4. 19 4.54 4. 19 3.55 

7 4.95 4.71 5.05 4.79 3.85 

8 5.42 5. 16 5.52 4.94 4.03 

Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 5, 6, 7, and 8 
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5th 6th 

4.24 3. 18 

4.42 3.38 

4.79 3.94 

4.89 4.14 

5.47 4.46 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels 1 through 6, with testing dates from 

1979 through 1978, the covariate was the pretest in read-

ing. Sample sizes are displayed in Figure 5. 

The main effect for the intervention grade was not 

significant, F (6, 62) = 1.29, p = .28; the covariate was 

significant, F (1, 62) = 50.53, p < .0001. The pretest 

account~d for significant variation among the intervention 
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levels on the dependent variable. The main effect for 

testing was significant, F (3, 189) = 77.29, p < .0001; 

the testing by grade interaction was significant, 

F (18, 189) = 2.58, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 5. 

Based on the results of the testing by grade inter­

action, H 1 through H 5 were all rejected at the .05 level 
0 0 

of significance; p = .0008. H 6 could not be tested 
0 

because no subjects were represented in the sample = > 7th 

grade. 

Subjects demonstrated rates of gain in the descending 

order of 1st, 2nd, 3rd, < 1st, 5th, 4th, and 6th grade. 

Adjusted cell means are displayed for inspection in 

Table 13 which is on the following page; for unrefined 

means, see Appendix C, Table 62. 



Table 13 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Pre 1st 2nd 3rd 4th 

5 4.78 3.42 2.92 3.35 3.05 

6 5.28 4.29 3.84 4.22 3.70 

7 5.48 4.88 4.32 4.81 4.05 

8 6.08 5.36 4.78 5.21 4.12 

Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 4 2 5, 6, 7, and 8 
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5th 6th 

2.88 3.60 

3.42 3-93 

3.73 4.08 

4.06 4.60 

In a repeated-measures AN.COVA, blocking on interven-

tion grade levels 1 through 6, with testing dates from 

1978 through 1980, the covariate was the pretest in read-

ing. Sample sizes are displayed in Figure 6. 

The main effect for the intervention grade was not 

significant, F (6, 38) = 1.01, p = .43; the covariate was 

significant, F (1, 38) = 30.13, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 

testing was significant, f (4, 156) = 71.14, p < .0001; 
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the testing by grade interaction was significant, 

F (24, 156) = 2.36, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 6. 

H 1 through H 
0 

5 were 
0 

all rejected at the .05 level of 

significance; £ = .0009. H 6 could not be tested because 
0 

no subjects were represented in the sample = > 7th grade. 

Subjects demonstrated rates of gain in the descending 

order of 2nd, 3rd, 1st, < 1st, 4th, 6th, and 5th grade. 

Subjects receiving intervention services prior to 4th grade 

made accelerated rates of gain when compared with those 

subjects who received intervention services in and after 

4th grade. Adjusted means for the dependent variable are 

displayed in Table 14 on the following page; for unrefined 

means, see Appendix C, Table 63. 



Table 14 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Pre 1st 2nd 3rd 4th 

4 4.22 2.96 2.53 2.98 3.23 

5 4.52 3.29 3.06 3.36 3.23 

6 5.02 4.07 4.03 4.39 4.03 

7 5.22 4.79 4.55 4.90 4.63 

8 5.82 5.26 5.01 5.36 4.78 

Blocking on Intervention Levels 1 Through 6 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 
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5th 6th 

2.67 4. 10 

3.07 4.28 

3.40 4.65 

3.70 4.75 

3.89 5.33 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels 1 through 6, with testing dates from 1977 

through 1982, the covariate was the pretest in reading. 

Sample sizes are displayed in Figure 7. 

The main effect for the intervention grade was not 

significant, F (5, 23) = .78, p = .58; the covariate was 

significant, F (1, 23) = 8.00, p < .05. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 
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for testing was significant, F (5, 120) = 64.85, 

£ < .0001; the testing by grade interaction was sig­

nificant, ~ (25, 120) - 1.88, p < .05. 

132 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 7. 
1 

H
0 

could not be tested because no preschool sub-

jects were represented in the sample. H
0

2 through H
0

5 

were all rejected at the .05 level of significance; 

£ = .0130. H 
6 

could not be tested because no subjects 
0 

= > 7th grade were represented in the sample. 

Subjects whose intervention levels were prior to the 

4th grade demonstrated accelerated rates of gain in the 

descending order of 1st, 3rd, and 2nd grade. Depressed 

rates of gain were demonstrated in the descending order 

of 6th, 4th, and 5th grade by those students whose inter-

vention levels were in and after 4th grade. For inspec-

tion of the adjusted cell means, see Table 15 on the 

following page; for unrefined means, see Appendix C, 

Table 64. 
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Table 15 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD) Only) 

Cells 1st 2nd 3rd 4th 5th 6th 

3 2.62 2.41 2.66 4.06 2.77 3.79 

4 2.99 2.76 3.16 4.46 2.87 4.36 

5 3. 41 3.31 3.74 4.46 3.42 4.56 

6 4.19 4.26 4.60 5.46 3.67 5.06 

7 4.96 4.61 5.04 5.86 3.75 5.16 

8 5.44 4.96 5.43 6.06 3.90 5.86 

Blocking on Intervention Levels Before and After 3rd Grade 

Reading Cells 1, 5, 6, 7, and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 3rd grade, with testing 

dates from 1979 through 1982, the covariate was the pretest 

in reading. Sample sizes are displayed in Figure 8. 

The main effect for the intervention grade was not 

significant, F (1, 75) = .10, p = .75; the covariate was 

significant, F (1, 75) = 58.95, p < .0001. The pretest 

accounted for significant variation among the intervention 
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levels on the dependent variable. The main effect for 

testing was significant, f (3, 228) = 215.00, p < .0001; 

the testing by grade interaction was significant, 

F (3, 228) = 4.35, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings between groups 

were interpreted according to Figure 8. 

The results of this statistical analysis were not 

applicable to test any of the null hypotheses except 

H 3 which was rejected at the .05 level of significance; 
0 

£ = .0008. Subjects who received intervention services 

prior to 3rd grade demonstrated accelerated rates of 

gain when compared with those subjects who received 

intervention services = > 3rd grade. For inspection of 

the adjusted cell means, see Table 16 on the following 

page; for unrefined means, see Appendix C, Table 65. 
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Table 16 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 3rd After 3rd 

5 3.13 3.30 

6 4.02 3.96 

7 4.53 4.34 

8 5.00 4.71 

Blocking on Intervention Levels Before and After 3rd Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 3rd grade, with testing 

dates from 1978 through 1982, the covariate was the pretest 

in reading. Sample sizes are displayed in Figure 9. 

The main effect for the intervention grade was not 

significant, F (1, 50) = .00, p = .99; the covariate was 

significant, F (1, 50) = 46.92, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 
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testing was significant, F (4, 204) = 178.94, £ < .0001; 

the testing by grade interaction was significant, 

F (4, 204) = 3.77, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 9. 

The results of this statistical analysis were not 

applicable to test any of the null hypotheses with the 

exception of H 3 which was rejected at the .05 level of 
0 

significance; p = .0008. Subjects who received inter-

vention services prior to the 3rd grade demonstrated 

accelerated rates of gain when compared with those sub-

jects who received intervention services = > 3rd grade. 

For inspection of the adjusted cell means, see Table 17 

on the following page; for unrefined means, see Appendix 

C, Table 66. 
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Table 17 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 3rd After 3rd 

4 2.85 3.11 

5 3.29 3.51 

6 4. 14 4. 15 

7 4.74 4.52 

8 5.20 4.92 

Blocking on Intervention Levels Before and After 4th Grade 

Reading Cells 1, 6, 7, and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion levels before and after 4th grade, with testing dates 

from 1980 through 1982, the covariate was the pretest in 

reading. Sample sizes are displayed in Figure 10. 

The main effect for the intervention grade was not 

significant, ~ (1, 103) = 2.04, p = .16; the covariate 

was significant, F (1, 103) = 114.89, E < .0001. The 

pretest accounted for significant variation among the 
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intervention levels on the dependent variable. The main 

effect for testing was significant, F (2, 208) = 133.95, 

£ < .0001; the testing by grade interaction was signifi-

cant, F (2, 208) = 4.14, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpre-

ted according to Figure 10. 

The only null hypothesis applicable to be tested by 

these results was H 4 which was rejected at the .05 level 
0 

of significance; p = .0173. 

Subjects who received intervention services in read-

ing prior to the 4th grade demonstrated accelerated rates 

of gain when compared with those subjects who received 

intervention = > 4th grade. Adjusted cell means are 

displayed in Table 18 on the following page; for unrefined 

means, see Appendix C, Table 67. 
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Table 18 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

6 3.94 3.78 

7 4.45 4.04 

8 4.96 4.51 

Blocking on Intervention Levels Before and After 4th Grade 

Reading Cells 1, 5, 6, 7, and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 4th grade, with test­

ing dates from 1979 through 1982, the covariate was the 

pretest in reading. Sample sizes are displayed in Fig-

ure 11. 

The main effect for intervention grade was signifi-

cant, F (1, 75) = 4.63, £ < .05; the covariate was sig­

nificant, F (1, 75) = 78.77, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 
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testing was significant, F (3, 228) = 227.69, p < .0001; 

the testing by grade interaction was significant, 

F (3, 228) = 15.02, p < .0001. 

Due to the significant interaction, the main effects 

were all ignored, and trends across testings between 

groups were interpreted according to Figure 11. 

Inspection of the results reveals that H 4 was 
0 

rejected at the .0001 level of significance, p < .0001. 

H 4 was the only null hypothesis applicable to be 
0 

tested by these results. 

Subjects whose intervention levels were prior to 

the 4th grade demonstrated accelerated rates of gain 

when compared with those subjects whose intervention 

levels were = > 4th grade. Adjusted cell means are 

displayed in Table 19 on the following page; for unre­

fined means, see Appendix C, Table 68. 
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Table 19 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

5 3.30 3 .17 

6 4.18 3.71 

7 4.73 3.96 

8 5.17 4.31 

Blocking on Intervention Levels Before and After 4th Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 4th grade, with test­

ing dates from 1978 through 1982, the covariate was the 

pretest in reading. Sample sizes are displayed in Fig-

ure 12. 

The main effect for intervention grade was not sig-

nificant, f (1, 50) = 1.78, E = .19, the covariate was 

significant, ~ (1, 50) = 60.80, E < .0001. The pretest 

accounted for significant variation among the intervention 
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levels on the dependent variable. The main effect for 

testing was significant~ F (4~ 204) = 175.62~ p < .0001; 

the testing by grade interaction was significant~ 

F (4~ 204) = 13.15~ p < .0001. 

Due to the significant interaction~ the main effects 

were ignored~ and trends across testings were interpreted 

according to Figure 12. 

The only null hypothesis applicable to be tested 

by these results was H 4 which was rejected at the .0001 
0 

level of significance; E < .0001. Subjects who received 

intervention services prior to the 4th grade demonstrated 

higher rates of gain than those subjects who received 

intervention services = > 4th grade. For inspection of 

the adjusted cell means~ see Table 20 on the following 

page; for unrefined means~ see Appendix C~ Table 69. 



148 

Table 20 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

4 2.98 3.10 

5 3.48 3.37 

6 4.32 3.86 

7 4.88 4. 13 

8 5.34 4.47 

Blocking on Intervention Levels Before and After 4th Grade 

Reading Cells 1, 3, 4 2 5, 6, 7 2 and 8 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 4th grade, with testing 

dates from 1977 through 1982, the covariate was the pre-

test in reading. Sample sizes are displayed in Fig-

ure 13. 

The main effect for intervention grade was not sig-

nificant, F (1, 29) = .02, £ = .90, the covariate was sig­

nificant, F (1, 29) = 16.03, p < .05. The pretest 
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accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (5, 150) = 104.22, £ < .0001; 

the testing by grade interaction was significant, 

F (5, 150) = 10.35, p < .0001. 

Due to the significant interaction, the main effects 

were all ignored, and trends across testings were inter-

preted according to Figure 13. 

The only null hypothesis that was applicable to be 

tested by these results was H 4 which was rejected at the 
0 

.0001 level of significance; E < .0001. 

Subjects whose intervention levels were prior to 

4th grade demonstrated accelerated rates of gain while 

those subjects whose intervention levels were = > 4th 

grade demonstrated depressed rates of gain. For 

inspection of the adjusted cell means, see Table 21 on 

the following page; for unrefined means, see Appendix 

C, Table 70. 
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Table 21 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

3 2.70 3. 19 

4 3. 13 3.59 

5 3.66 3.87 

6 4.52 4.30 

7 5.03 4.43 

8 5.44 4.74 

Blocking on Intervention Levels Before and After 5th Grade 

Reading Cells 1, 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

"' 
tion grade levels before and after 5th grade, with testing 

dates from 1979 through 1982, the covariate was the pretest 

in reading. The sample sizes are displayed for inspection 

in Figure 14. 

The main effect for intervention grade was not sig-

nificant, f (1, 75) = 3.41, E = .07; the covariate was 
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significant, F (1, 75) = 78.78> p < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (3, 228) = 202.33, 

£ < .0001; the testing by grade interaction was signif-

icant, F (3, 228) = 12.15, £ < .0001. 

Due to the significant interaction, the main effects 

were all ignored, and trends across testings were inter-

preted according to Figure 14. 

Based on the significant interaction, H 5 was 
0 

rejected at the .0001 level of significance; p < .0001. 

No other null hypothesis was applicable to be tested by 

the results of this analysis. 

Subjects whose intervention levels were prior to 

5th grade demonstrated accelerated rates of gain when 

compared with subjects whose intervention levels were 

= > 5th grade. Adjusted cell means for the dependent 

variable are displayed in Table 22 on the following 

page; for unrefined means, see Appendix C, Table 71. 
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Table 22 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 5th After 5th 

5 3.27 3.21 

6 4.13 3-73 

7 4.66 3.96 

8 5.07 4.36 

Blocking on Intervention Levels Before and After 5th Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 5th grade, with testing 

dates from 1978 through 1982, the covariate was the pretest 

in reading. The sample sizes are displayed in Figure 15. 

The main effect for intervention grade was not signi-

ficant, ~ (1, 150) = 1.94, p = .17; the covariate was 

significant, F (1, 50) = 60.31, p < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 
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Figure 15. Intervention by Testing Interaction: 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only). 
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for testing was significant, F (4, 204) = 159.76, 

p < .0001; the testing by grade interaction was sig­

nificant, E < .0001. 

Due to the significant interaction, all the main 

effects were ignored, and trends across testings were 

interpreted according to Figure 15. 

The only null hypothesis applicable to be tested 

by the results of this analysis was H 5 which was 
0 

rejected at the .0001 level of significance, p < .0001. 

Subjects whose intervention levels were prior to 5th 

grade demonstrated accelerated rates of gain when 

compared with subjects whose intervention levels were 

= > 5th grade. For inspection of the adjusted cell 

means for the dependent variable, see Table 23 on the 

following page; for unrefined means, see Appendix C, 

Table 72. 
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Table 23 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 5th After 5th 

4 3.00 3.07 

5 3.47 3.36 

6 4.31 3.82 

7 4.87 4.06 

8 5.32 4.42 

Blocking on Intervention Levels Before and After 5th Grade 

Reading Cells 1 2 3 2 4 2 5 2 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 5th grade, with testing 

dates from 1977 through 1982, the covariate was the pre-

test in reading. Sample sizes are displayed in Figure 16. 

The main effect for intervention grade was not signif-

icant, F (1, 29) = .39, £ = .54; the covariate was signi­

ficant, E (1, 29) = 18.34, £ < .05. The pretest accounted 

for significant variation among the intervention levels on 
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Key Intervention Level Count 

b Before 5th Grade 23 
a After 5th Grade 9 
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Figure 16. Intervention by Testing Interaction 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only). 
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the dependent variable. The main effect for testing was 

significant, F (5, 150) = 93.94, p < .0001; the testing 

by grade interaction was significant, F (5, 150) = 10.54, 

£ < .0001. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 16. 

The only null hypothesis which was applicable to be 

tested by the results of this analysis was H 5 which was 
0 

rejected at the .0001 level of significance; p < .0001. 

Subjects whose intervention levels were prior to the 5th 

grade demonstrated accelerated gains when compared with 

subjects whose intervention levels were = > 5th grade. 

Adjusted cell means for the dependent variable are dis-

played in Table 24 on the following page; for unrefined 

means, see Appendix C, Table 73. 
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Table 24 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 5th After 5th 

3 2.79 3.02 

4 3.22 3.42 

5 3.73 3.73 

6 4.59 4. 10 

7 5.10 4.20 

8 5.50 4.52 

Blocking on Intervention Levels Before and After 6th Grade 

Reading Cells 1, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 6th grade, with testing 

dates from 1980 through 1982, the covariate was the pre-

test in reading. Sample sizes are displayed in Figure 17. 

The main effect for intervention grade was not signi-

ficant, ~ (1, 103) = .13, £ = .72; the covariate was sig­

nificant, F (1, 103) = 115.73, £ < .0001. The pretest 
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b Before 6th Grade 81 
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Figure 17. Intervention by Testing Interaction: 

Reading Cells 1, 7, and 8 (LD Only). 
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accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (2, 208) = 92.32, 

£ < .0001; the testing by grade interaction was signif­

icant, (2, 208) = 3.26, p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 17. 

The only null hypothesis applicable for testing by 

the results of this analysis was H 6 which was rejected 
0 

at the .05 level of significance; £ = .04. 

Significant differences in rates of gain were demon-

strated by the groups according to intervention levels. 

Subjects whose intervention levels were prior to 6th 

grade demonstrated accelerated gains when compared with 

subjects whose intervention levels were = > 6th grade. 

For inspection of the adjusted cell means for the depen-

dent variable, see Table 25 on the following page; for 

unrefined means, see Appendix C, Table 74. 
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Table 25 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 6th After 6th 

6 3.85 3.93 

7 4.33 4.09 

8 4.80 4.67 

Blocking on Intervention Levels Before and After 6th Grade 

Reading Cells 1? 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on inter-

vention grade levels before and after 6th grade, with test-

ing dates from 1979 through 1982, the covariate was the 

pretest in reading. Sample sizes are displayed in 

Figure 18. 

The main effect for the intervention grade was not 

significant, ~ (1, 175) = .20, p = .65; the covariate 

was significant, I (1, 75) = 74.33, Q < .0001. The pre-

test accounted for significant variation among the inter-

vention levels on the dependent variable. The main effect 
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Figure 18. Intervention by Testing Interaction: 

Reading Cells 1, 5, 6, 7, and 8 (LD Only). 
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for testing was significant, F (3, 228) = 123.56, 

p < .0001; the testing by grade interaction was sig­

nificant, f (3, 228) = 6.58, p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 18. 

The only null hypothesis applicable to testing 

by the results of this analysis was H 6 which was 
0 

rejected at the .05 level of significance; p = .0003. 

Significant differences in rates of gain were 

demonstrated by the groups according to intervention 

levels. Subjects whose intervention levels were prior 

to 6th grade demonstrated accelerated rates of gain 

when compared with subjects whose intervention levels 

were = > 6th grade. For inspection of the adjusted 

cell means for the dependent variable see Table 26 on 

the following page; for unrefined means, see Appendix 

C, Table 75. 
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Table 26 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 6th After 6th 

5 3.20 3.43 

6 3.99 3-93 

7 4.48 4.12 

8 4.87 4.56 

Blocking on Intervention Levels Before and After 6th Grade 

Reading Cells 1, 4, 5 2 6 2 7 2 and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 6th grade, with test-

ing dates from 1978 through 1982, the covariate was the 

pretest in reading. Sample sizes are displayed in Fig-

ure 19. 

The main effect for intervention grade was not signi-

ficant, E (1, 50) = .00, Q = .99; the covariate was sig­

nificant, F (1,50) = 55.32, £ < .0001. The pretest 

accounted for significant variation among the intervention 
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Figure 19. Intervention by Testing Interaction: 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only). 
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levels on the dependent variable. The main effect for 

testing was significant, F (4, 204) = 96.22, £ < .0001; 

the testing by grade interaction was significant, 

F (4, 204) = 4.65, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were inter-

preted according to Figure 19. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 6 which was rejected 
0 

at the .05 level of significance; p = .0013. 

Significant differences in rates of gain were demon-

strated by the groups according to intervention levels. 

Subjects whose intervention levels were prior to 6th 

grade demonstrated accelerated rates of gain when com­

pared with subjects whose intervention levels were = > 6th 

grade. For inspection of the adjusted cell means for the 

dependent variable, see Table 27 on the following page; 

for unrefined means, see Appendix C, Table 76. 
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Table 27 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 6th After 6th 

4 2.94 3.36 

5 3.39 3.59 

6 4.15 4. 13 

7 4.67 4.32 

8 5.07 4.79 

Blocking on Intervention Levels Before and After 6th Grade 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 6th grade, with testing 

dates from 1977 through 1982, the covariate was the pretest 

in reading. Sample sizes are displayed in Figure 20. 

The main effect for intervention grade was not signi-

ficant, f (1, 29) = .47, E = .50; the covariate was sig­

nificant, ~ (1, 29) = 13.10, E < .0001. The pretest 

accounted for significant variation among the intervention 
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Figure 20. Intervention by Testing Interaction: 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only). 
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levels on the dependent variable. The main effect 

for testing was significant, F (5, 150) = 48.85, 

p < .0001; the testing by grade interaction was sig-

nificant, ~ (5, 150) = 3.08; £ < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 20. 

The only null hypothesis applicable to testing by 

these results was H 6 which was rejected at the .05 
0 

level of significance; p = .0111. 

Significant differences in rates of gain were 

demonstrated by the groups according to intervention 

levels. Subjects whose intervention levels were prior 

to 6th grade demonstrated accelerated rates of gain 

when compared with subjects whose intervention levels 

were = > 6th grade. For inspection of the adjusted 

cell means for the dependent variable, see Table 28 on 

the following page, for unrefined means, see Appendix 

C, Table 77. 
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Table 28 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(LD Only) 

Cells Before 6th After 6th 

3 2.74 3.46 

4 3.12 4.10 

5 3.64 4.22 

6 4. 41 4.68 

7 4.85 4.80 

8 5.21 5.26 

This concludes the results of the Statistical Anal-

yses for LD subjects in reading. A summary of the 

results is presented according to the rank order of the 

intervention levels in Table 40 on page 207. 



Hypotheses Relevant to Mathematics 

The null hypotheses stated that there will be no 

significant difference between the learning rates in 

mathematics of learning disabled (LD) students who 

received intervention services: 

H 7 : prior to and after first grade; 
0 

H 8. prior to and after second grade; 
0 

H 9. prior to and after third grade; 
0 

H 10 · prior to and after fourth grade; 
0 

H 11 · prior to and after fifth grade; 
0 

H 12 · prior to and after sixth grade. 
0 

Results of the testing of the null hypotheses are 

reported immediately following the reported results of 

each statistical analysis. 

alpha level. 

H was rejected at the .05 
0 

Blocking on Intervention Levels 1 Through 6 

Mathematics Cells 1, 7, and 8 (LD Only) 

173 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels 1 through 6, with testing dates from 

1981 through 1982, the covariate was the pretest in math-

ematics. Sample sizes are displayed in Figure 21. 
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Figure 21. Intervention by Testing Interaction: 

MatherrE.tics Cells 1, 7, and 8 (LD Only). 
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The main effect for intervention grade was not signi­

ficant F (5, 112) = 1.09, p = .37; the covariate was sig­

nificant, F (1, 112) = 17.62, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. 

The main effect for testing was significant, ~ (1,113) 

= 61.79, £ < .0001; the testing by grade interaction was 

significant, F (5, 113) = 2.50, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 21. 

H 7 could not be tested because < 1st grade subjects 
0 

were not included in the cells from which the data were 

drawn. H0 8 through H
0

11 were all rejected at the .05 

level of significance; £ = .0346. H 12 could not be 
0 

tested because = > 7th grade subjects were not included 

in the sample. 

Significant differences in rates of gain were demon­

strated by the groups according to intervention levels 

ranked in the descending order of 6th, (4th & 5th), 1st, 

3rd, and 2nd grade. For inspection of the adjusted cell 

means for the dependent variable, see Table 29; for 

unrefined means, see Appendix C, Table 78. 



Table 29 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells 1st 2nd 3rd 4th 5th 

7 3.74 3.71 3.67 3.80 3.84 

8 4. 18 3.76 4.05 4.25 4.29 

Blocking on Intervention Levels 1 Through 6 

Mathematics Cells 1~ 6, 7, and 8 (LD Only) 
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6th 

3.97 

4.60 

In a repeated-measures ANCOVA, blocking on interven­

tion grade levels 1 through 6~ with testing dates from 

1980 through 1982, the covariate was the pretest in math-

ematics. Sample sizes are displayed in Figure 22. 

The main effect for intervention grade was not sig-

nificant, F (5, 86) = 1.39, p = .24; the covariate was 

significant, E (1, 86) = 19.90, E < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (2, 174) = 67.58, £ < .0001; 

the testing by grade interaction was significant, I (10, 174) 

= 2.06, £ < .05. 
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Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 22. 

H 7 could not be tested because < 1st grade subjects 
0 

were not included in the cells from which the data were 

drawn. 

H 
8 

through H 11 were all rejected at the .05 level 
0 0 

of significance; p = .0299. H 12 could not be tested 
0 

because = > 7th grade subjects were not included in the 

sample. 

Significant differences in rates of gain were demon-

strated by the subjects according to intervention levels 

ranked in the descending order of (4th · an.d 6th), 5th, 

1st, 3rd, and 2nd grade. For inspection of the adjusted 

cell means for the dependent variable, see Table 30 on 

the following page; for unrefined means, see Appendix C, 

Table 79. 



Table 30 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells 1st 2nd 3rd 4th 5th 

6 3.66 3.45 3.54 3.61 3.53 

7 3.96 3.75 3.80 4. 14 3.83 

8 4.34 3.80 4. 10 4.51 4.29 

Blocking on Intervention Levels 1 Through 6 

Mathematics Cells 1, 7, and 8 (LD Only) 

6th 

3.88 

4.08 

4.78 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels from 1 through 6, with testing dates 

from 1981 through 1982, the covariate was the pretest in 

mathematics. Sample sizes are displayed in Figure 23. 
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The main effect for intervention grade was not signi-

ficant, ~ (6, 129) = 1.62, E = .15; the covariate was sig­

nificant, ~ (1, 129) = 38.61, p < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 

testing was significant,~ (1, 130) = 79.07, £ < .0001; 
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Figure 23. Intervention by Testing Interaction: 

Mathematics Cells 1, 7, and 8 (LD Only). 
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the testing by grade interaction was significant, 

F (6, 130) = 2.25, p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 23. 

H 7 could not be tested because no < 1st grade 
0 

181 

subjects were included in the cells from which the data 

8 12 were drawn. H through H were all rejected at the 
0 0 

.05 level of significance; p = .0422. 

Significant differences in rates of gain were 

demonstrated by the subjects according to intervention 

levels ranked in the descending order of 6th, (lst, 4th 

and 5th) = > 7th, 3rd, and 2nd grade. For inspection 

of the adjusted cell means for the dependent variable, 

see Table 31 on the following page; for unrefined means, 

see Appendix C, Table 80. 



Table 31 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells 1st 2nd 3rd 4th 5th 

7 3.95 3.86 3.74 3.85 3.82 

8 4.40 3.91 4. 12 4.30 4.27 

Blocking on Intervention Levels 1 Through 6 

Methematics Cells 1, 6, 7, and 8 (LD Only) 

182 

=> 
6th 7th 

3.96 4. 31 

4.60 4.74 

In a repeated-measures ANCOVA, blocking on interven­

tion grade levels 1 through 6, with testing dates from 

1980 through 1982, the covariate was the pretest in mathe­

matics. Sample sizes are displayed in Figure 24. 

The main effect for intervention grade was not sig-

nificant, ~ (6, 95) = 1.26, p = 129; the covariate was 

significant, F (1, 95) = 26.06, p < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (2, 192) = 77.59, 

£ < .0001; the testing by grade interaction was 
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Figure 24. Intervention by Testing Interaction: 

Mathema.tics 1, 6, 7, and 8 (LD Only). 
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significant, F (12, 192) = 1.86, p < .05. Due to the 

significant interaction, all main effects were ignored, 

and trends across testings were interpreted according 

to Figure 24. 

H 7 could not be tested because no < 1st grade 
0 

subjects were represented in the cells from which the 

data were drawn. H 8 through H 12 were all rejected 
0 0 

at the .05 level of significance; £ = .0409. 

Significant differences in rates of gain were 

demonstrated by the subjects according to their inter-

vention levels ranked in the descending order of 2nd, 

(4th and 6th), 5th, 1st, 3rd, and= >7th grade. For 

inspection of the adjusted cell means for the dependent 

variable, see Table 32 on the following page; for unre­

fined means, see Appendix C, Table 81. 



Table 32 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Onl;y) 

Cells 1st 2nd 3rd 4th 5th 

6 3.71 3.50 3.57 3.64 3.57 

7 4.01 3.79 3.83 4. 16 3.84 

8 4.39 4.84 4. 13 4.54 4.31 

Blocking on Intervention Levels 1 Through 6 

Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD Only) 
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6th 7th 

3.90 3.90 

4. 10 4. 12 

4.80 4.43 

In a repeated-measures ANCOVA, blocking on interven­

tion grade levels 1 through 6, with testing dates from 

1978 through 1982, the covariate was the pretest in math-

ematics. Sample sizes are displayed in Figure 25. 

The main effect for intervention grade was not signi-

ficant, ~ (6, 37) = 1.82, E = .12; the covariate was sig­

nificant, F (1, 37) = 22.55, £ < .0001. The pretest 

accounted for significant variation among the intervention 

levels on the dependent variable. The main effect for 

testing was significant, F (4, 152) = 55.30, £ < .0001; 
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Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD Only). 



the testing by grade interaction was significant, 

F (24, 152) = < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 25. 

H 7 through H ·11 were all rejected at the .05 
0 0 

level of significance; p = .0413. H 12 could not be 
0 

tested becuase no = > 7th grade subjects were included 

in the cells from which the data were drawn. 

Significant differences in rates of gain were 

demonstrated by the subjects according to their 

intervention levels ranked in the descending order of 

< 1st, 4th, (1st, 2nd, and 6th), 3rd, and 5th grade. 

For inspection of the adjusted cell means for the 

dependent variable, see Table 33 on the following page; 

for unrefined means, see Appendix C, Table 82. 
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Table 33 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(EMR Onl;y) 

Cells <1st 1st 2nd 3rd 4th 5th 6th 

4 2.12 3.11 2.73 3.07 3.65 3.30 3.78 

5 3.22 3.42 3.50 3.31 3.65 3.48 4.20 

6 3.52 3.87 3.73 3.57 3.95 3.62 4.48 

7 4. 12 3-97 3.88 3.81 4.85 3.92 4.75 

8 4.92 4.31 3.93 4.23 5.25 4 .10 4.98 

Blocking on Intervention Levels Before and After 1st Grade 

Mathematics Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion levels before and after 3rd grade, with testing dates 

from 1978 through 1982, the covariate was the pretest in 

mathematics. Sample sizes are displayed in Figure 26. 

The main effect for intervention grade was not sig-

nificant, F (1, 47) = .02, £ = .89; the covariate was sig­

nificant, F )1,47) = 70.92, £ < .0001. The pretest 

accounted for significant variation among the intervention 
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levels on the dependent variable. The main effect for 

testing was significant, F (4, 92) = 17.60, p < .0001; 

the testing by grade interaction was significant, F 

(4, 192) = 2.71, p < .05. 

190 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 26. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 7 which was rejected 
0 

at the .05 level fo significance; £ = .0313. 

Significant differences in rates of gain were demon-

strated by the groups according to the intervention 

levels. Subjects whose intervention levels were prior 

to 1st grade demonstrated accelerated rates of gain 

when compared with those subjects whose intervention 

levels were = > 1st grade. For inspection of the 

adjusted cell means for the dependent variable, see 

Table 34 on the following page; for unrefined means, 

see Appendix C, Table 83. 
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Table 34 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells Before 1st After 1st 

4 2.44 3.19 

5 3.54 3.57 

6 3.84 3.85 

7 4.74 4.09 

8 5.24 4.38 

Blocking on Intervention Levels Before and After 3rd Grade 

Mathematics Cells 1, 7, and 8 (LD Only) 

In a repeated measures ANCOVA, blocking on interven~ 

tion grade levels before and after 3rd grade, with test­

ing dates from 1981 through 1982, the covariate was the 

pretest in mathematics. Sample sizes are displayed in 

Figure 27. 

The main effect for intervention grade was not signi-

ficant, F (1, 138) = .02, E = 89; the covariate was signi­

ficant, F (1, 138) = 81.09, p < .0001. The pretest 
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Figure 27. Intervention by Testing Interaction: 

Mathematics Cells 1, 7, and 8 (LD Only). 
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accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for testing was significant, F (1, 139) = 52.49, p < .05; 

the testing by grade interaction was significant, 

F (1, 139) = 4.36, p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 27. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 9 which was rejected 
0 

at the .05 level of significance; E = .0387. 

Significant differences in rates of gain were demon-

strated by the groups before and after 3rd grade. Sub-

jects whose intervention levels were prior to 3rd grade 

demonstrated depressed rates of gain when compared with 

those of subjects whose intervention levels were = > 3rd 

grade. For inspection of the adjusted cell means for 

the dependent variable, see Table 35 on the following 

page; for unrefined means, see Appendix C, Table 84. 



Mathematics 
(LD Only) 

Cells 

7 

8 

Table 35 

Adjusted Cell Means 

Intervention Grade Level 

Before 3rd 

3.95 

4.20 

After 3rd 

3.82 

4.27 
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Blocking on Intervention Levels Before and After 3rd Grade 

Mathematics Cells 1? 5~ 6 2 7 2 and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven~ 

tion grade levels before and after 3rd grade~ with test-

ing dates from 1979 through 1982, the covariate was the 

pretest in mathematics. Sample sizes are displayed in 

Figure 28. 

The main effect for intervention grade was not sig­

nificant, E (1, 76) = .02, £ = .89; the covariate was 

significant, F (1, 76) = 50.08, E < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 

for test~ng was significant, F (3, 231) = 77.45, £ < .0001; 
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Figure 28. Intervention by Testing Interaction: 

Mathematics Cells 1, 5, 6, 7, and 8 (LD Only). 
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the testing by grade interaction was significant, 

F (3, 231) = 2.72, p < .05. 

Due to the significant interaction, all main effects 

were ignored~ and trends across testings were inter-

preted according to Figure 28. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 9 which was rejected 
0 

at the .05 level of significance; £ = .0454. 

Significant differences in rates of gain were 

demonstrated by the intervention groups. Subjects whose 

intervention levels were prior to 3rd grade demonstrated 

depressed rates of gain when compared with those of 

subjects whose intervention levels were = > 3rd grade. 

For inspection of the adjusted cell means for the depen­

dent variable~ see Table 36 on the following page; for 

unrefined means, see Appendix C, Table 85. 
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Table 36 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells Before 3rd After 3rd 

5 3.39 3.40 

6 3.80 3.72 

7 4.80 3.99 

8 4. 19 4.42 

Blocking on Intervention Levels Before and After 4th Grade 

Mathematics Cells 1, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven­

tion grade levels before and after 4th grade, with test-

ing dates from 1981 through 1982, the covariate was the 

pretest in mathematics. Sample sizes are displayed in 

Figure 29. 

The main effect for intervention grade was not sig-

nificant, ~ (1, 138) = 1.60, p = .21; the covariate was 

significant, F (1, 138) = 74.93, £ < .0001. The pretest 

accounted for significant variation among the interven-

tion levels on the dependent variable. The main effect 
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Figure 29. Intervention by Testing Interaction: 
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for testing was significant~ F (1, 139) = 85.35, 

p < .0001; the testing by grade interaction was sig­

nificant, E (1~ 139) = 4.00, p < .05. 

Due to the significant interaction, all main 

effects were ignored and trends across testings were 

interpreted according to Figure 29. The only null 

hypothesis applicable to testing by the results of 

this analysis was H 10 which was rejected at the .05 
0 

level of significance; p = .0476. 

Significant differences in rates of gain were 

demonstrated by the intervention groups. Subjects 

whose intervention levels were prior to 4th grade 

demonstrated depressed rates of gain when compared 

with those of subjects whose intervention levels were 

= > 4th grade. For inspection of the adjusted cell 

means for the dependent variable~ see Table 37 on the 

following page; for unrefined means, see Appendix C, 

Table 86. 
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Table 37 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

7 3.80 3.92 

8 4.12 4.40 

Blocking on Intervention Levels Before and After 4th Grade 

Mathematics Cells 1, 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 4th grade, with test­

ing dates from 1980 through 1982, the covariate was the 

pretest in mathematics. Sample sizes are displayed in 

Figure 30. 

The main effect for intervention grade was not 

significant, F (1, 104) = .64, £ = .42; the covariate 

was significant, F (1, 104) = 56.62, E < .0001. The 

pretest accounted for significant variation among the 

intervention levels on the dependent variable. The 

main effect for testing was significant, F (2, 210) = 96.93, 
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Figure 30. Intervention by Testing Interaction: 

Mathematics Cells 1, 6, 7, and 8 (LD Only). 
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Q < .0001; the testing by grade interaction was sig­

nificant, F (2, 210) = 3.73~ p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 30. 

The only null hypothesis applicable to testing 

by the results of this analysis was H 10 which was 
0 

rejected at the .05 level of significance; p = .0257. 

Significant differences in rates of gain were 

demonstrated by the intervention groups. Subjects 

whose intervention levels were prior to 4th grade 

demonstrated depressed rates of gain when compared 

with those of subjects whose intervention levles 

were = > 4th grade. For inspection of the adjusted 

cell means for the dependent variable, see Table 38 

on the following page; for unrefined means, see 

Appendix C, Table 87. 

202 



203 

Table 38 

Adjusted Cell Means 

M.qthematics Intervention Grade Levels 
(LD Only) 

Cells Before 4th After 4th 

6 3.56 3.63 

7 3.84 3.89 

8 4.09 4.37 

Blocking on Intervention Levels Before and After 5th Grade 

Mathematics Cells 1? 6, 7, and 8 (LD Only) 

In a repeated-measures ANCOVA, blocking on interven-

tion grade levels before and after 5th grade, with test­

ing dates from 1980 through 1982, the covariate was the 

pretest in mathematics. Sample sizes are displayed in 

Figure 31. 

The main effect for the intervention grade was not 

significant, F (1, 104) = .35, p = .55; the covariate 

was significant, F (1, 104) = 59.76, £ < .0001. The 

pretest accounted for significant variation among the 

intervention levels on the dependent variable. The 
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Figure 31. Intervention by Testing Interaction: 

Mathematics Cells 1, 6, 7, and 8 (LD Only). 
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main effect for testing was significant, F (2, 210) 

= 94.72, £ < .0001; the testing by grade interaction 

was significant, F (2, 210) = 3.25, p < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 31. 

The only null hypothesis applicable to testing 

by the results of this analysis was H 11 which was 
0 

rejected at the .05 level of significance; p = .0408. 

Significant differences in rates of gain were 

demonstrated by the intervention groups. Subjects 

whose intervention levels were prior to 5th grade were 

depressed when compared with those of subjects whose 

205 

intervention levels were = > 5th grade. For inspection 

of the adjusted cell means for the dependent variable, 

see Table 39 on the following page; for unrefined means, 

see Appendix C, Table 88. 
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Table 39 

Adjusted Cell Means 

Mathematics Intervention Grade Levels 
(LD Only) 

Cells Before 5th After 5th 

6 3.56 3.63 

7 3.86 3.86 

8 4.12 4.35 

Supplementary Information Relevant to the Analyses 

Results of the repeated-measures ANCOVA, blocking 

on intervention levels 1 through 6 in reading are sum-

marized in Table 40; for mathematics, in Table 41. 

A listing of statistical analyses in which the 

results were not significant (£ > .05) is available for 

inspection in Appendix B, Table 56 for reading and 

Table 57 for mathematics. 

For inspection of the unrefined reading cell means, 

see Appendix C, Tables 58 through 77; for mathematics, 

see Tables 78 through 88. These tables are arranged 

in sequential order according to the sequence of the 

reported results of the statistical analyses. 
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Table 40 

Rank Order of Results of Statistical Analyses 

Blocking on Intervention Levels 1 Through 6 

Rates of Gain According to Intervention Levels 

Data Sources 

Reading Cells Cells Cells Cells Cells Cells Cells 
(LD Only) 1, 1, 1, 1, 1, 1, 1, 

5-8 4-8 5-8 4-8 5-8 4-8 3-8 

1st 2nd 1st 2nd 1st 2nd <1st 

2nd 3rd 2nd 3rd 2nd 3rd 3rd 

3rd 1st 3rd 1st 3rd 1st 2nd 

< < 
5th 4th 5th 4th 1st 1st 6th 

=> => 
4th 6th 7th 7th 5th 4th 4th 

6th 5th 4th 6th 4th 6th 5th 

6th 5th 6th 



Table 41 

Rank Order of Results of Statistical Analyses 

Blocking on Intervention Levels 1 Through 6 

Rates of Gain According to Intervention Levels 

M::tthematics 
(LD Only) 

Cells 

1, 
7-8 

6th 

4th 
5th 

1st 

3rd 

2nd 

Data Sources 

Cells Cells 

1, 1, 
6-8 7-8 

4th 
6th 6th 

1st 
4th 

5th 5th 

1st 
1st 7th 

3rd 3rd 

2nd 2nd 

Cells 

1, 
6-8 

2nd 

4th 
6th 

5th 

1st 

3rd 

=> 
7th 

Cells 

1, 
4-8 

1st 

4th 

1st 
2nd 
6th 

3rd 

5th 
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Exceptions to the Study 

Hypotheses Relevant to EMR and Retardation Borderline LD 

H
0

13: In reading, there will be no significant difference 

between the learning rates of EMR students and 

those of LD students whose intelligence levels are 

found to be within the retardation borderline to 

the slow-learner ranges of intelligence (EMR, 

IQ < 65; LD, IQ 65-75). 

H 14 : In mathematics, there will be no significant dif­
o 

ference between the learning rates of EMR students 

and those of LD students whose intelligence levels 

are found to be within the retardation borderline 

to the slow-learner ranges of intelligence 

(EMR, IQ < 65; LD, IQ 65-75). 

The same pattern was used for selecting the cells 

from which the reading and mathematics data were drawn 

as was used for the statistical analyses of the data 

on LD subjects. The results of the repeated-measures 

ANCOVA were reported in the same manner as reported for 

the analyses of the LD data. H was rejected at the 
0 

.05 level of significance (p < .05). 



Blocking on Intervention Groups of EMR and LD 

Reading Cells 1~ 2~ 3~ 4, 5~ 6~ 7, and 8 (EMR and LD) 

In a repeated-measures ANCOVA, blocking on inter-

vention groups of EMR (IQ <65) and LD (IQ 65-75), with 

testing dates from 1976 through 1982, the covariate 

210 

was the pretest in reading. Sample sizes are displayed 

in Figure 32. 

The main effect for intervention grade was not sig­

nificant, ~ (1, 13) = 3.29, p = .09; the covariate was 

significant, F (1, 13) = 29.29, £ < .0001. The pretest 

accounted for significant variation between the inter-

vention groups on the dependent variable. The main 

effect for testing was significant, ~ (6, 84) = 66.35, 

p < .0001; the testing by group interaction was sig-

nificant, ~ (6, 84) = 2.45, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were inter-

preted according to Figure 32. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 13 which was rejected 
0 

at the .05 level of significance; £ = .0310. Signi-

ficant differences in rates of gain were demonstrated 

by the intervention groups. Subjects in the EMR group 
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Legend 
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Intervention 

Key Group Count 

m EMR (IQ < 65) 10 
1 ill (IQ 65-75) 6 

1978 1979 1980 1981 1982 

Figure 32. Intervention by Testing Interaction. 
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demonstrated accelerated rates of gain when compared 

with those of subjects in the retardation borderline 

LD group. For inspection of the adjusted cell means 

for the dependent variable~ see Table 42. 

Table 42 

Adjusted Cell Means 

Reading Intervention Groups 
(EMR and LD) 

Cells EMR ( IQ 65) LD (IQ 65-75) 

2 1. 98 2.01 

3 2.54 2.30 

4 3.02 2.60 

5 3.63 2.90 

6 4.45 3.77 

7 5.04 4.03 

8 5.09 4.32 

Blocking on Intervention Groups EMR and LD 

Mathematics Cells Including all 8 Measures 

The same repeated-measures ANCOVA was used to 

analyze the data for the intervention groups of EMR 
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(IQ < 65) and LD (IQ 65-75) in mathematics as was used 

in reading. According to the results of the repeated-

measures ANCOVA, no significant differences in rates of 

gain were found to exist between the EMR and LD groups 

Therefore, it was assumed that no significant differences 

in learning rates existed between the EMR and LD groups. 

The only null hypothesis applicable to be tested by the 

results of this analysis was H 14 which was retained. 
0 

Hypotheses Relevant to Low and High IQ (LD Only) 

In the repeated-measures ANCOVA, all 8 measures were 

used in the analysis of the data on LD subjects block-

ing on low and high IQ groups in both reading and mathe-

matics. The groups were identified according to LD sub-

jects whose intelligence levels were found to be within 

the range of intelligence of the slow learner (IQ 75-85) 

for the low IQ group and LD subjects whose intelligence 

levels were > 85 for the high IQ group. The same 

repeated-measures ANCOVA was used to analyze the data 

according to verbal (VIQ), performance (PIQ), and full 

scale (FIQ). The null hypotheses which are applicable 

to be tested by the results of these analyses are stated 

for easy reference. 



H
0

15: In reading, there will be no significant dif­

ference between the learning rates of slow-

learner LD students and those of LD students 

whose intelligence levels are found to be 

within the normal range of intelligence. 

H
0 

16 : In mathematics, there will be no significant 

difference between the learning rates of slow-

learner LD students and those of LD students 

whose intelligence levels are found to be 

within the normal range of intelligence. 

Blocking on Intervention Groups of Low and High FIQ 

Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high FIQ, with testing dates from 

1976 through 1982, the covariate was the pretest in read-

ing. Sample sizes are displayed in Figure 33. 

The main effect for the intervention group was not 

significant, F (1, 9) = 1.83, £ = .20; the covariate was 

not significant, F (1,9) = 1.83, E > .05. There was sig-

nificant variation between the intervention groups on the 

dependent variable. The main effect for testing was signi-

ficant, f (6, 60) = 38.69, £ < .0001; the testing by group 

interaction was significant, F (6, 60) = 2.91, E < .05. 
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Figure 33. Intervention by Testing Interaction: 
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Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 (LD Only). 
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Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 33. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 15 which was rejected 
0 

at the .05 level of significance; p = .0149. Signifi-

cant differences in rates of gain were demonstrated by the 

groups. The high FIQ group of subjects demonstrated 

accelerated rates of gain when compared with those of sub-

jects in the low FIQ group. For inspection of the adjusted 

cell means for the dependent variable, see Table 43 on the 

following page. 



Table 43 

Adjusted Cell Means 

Reading Intervention Groups 
(LD Only) 

Cell:s Low (FIQ 75-85) High (FIQ 85) 

2 2.73 2.52 

3 3.08 3.52 

4 3.43 4.12 

5 3.88 5.22 

6 4.58 6.02 

7 5.00 6.32 

8 5.28 7.22 

Blocking on Intervention Groups of Low and High FIQ 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

217 

In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high FIQ, with testing dates from 

1977 through 1982, the covariate was the pretest in read­

ing. Sample sizes are displayed in Figure 34. 

The main effect for intervention group was not sig-

nificant, ~ (1, 21) = .97, £ = .34; the covariate was 
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Figure 34. Intervention by Testing Interaction. 
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significant, F (1, 210 = 15.09, £ < .05. The pretest 

accounted for significant variation between the interven-

tion groups on the dependent variable. The main effect 

for testing was significant, F (5, 110) = 78.62, £ < .05; 

the testing by group interaction was significant, 

F (5, 110) = 2.64, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 34. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 15 which was rejected 
0 

at the .05 level of significance; p = .0269. 

Significant differences in rates of gain were demon-

strated by the low and high FIQ groups. The high FIQ 

group demonstrated accelerated rates of gain when compared 

with those of the low FIQ group. For inspection of the 

adjusted cell means for the dependent variable, see 

Table 44 on the following page. 



Table 44 

Adjusted Cell Means 

Reading Intervention Group 
(LD Onl ) 

Cells Low (FIQ 75-85) High (FIQ 85) 

3 3.04 3. 19 

4 3.44 3.64 

5 3.90 4. 18 

6 4.44 4.97 

7 4.77 5.52 

8 5.02 6.06 

Blocking on Intervention Groups of Low and High FIQ 

Mathematics Cells 1, 6, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high FIQ, with testing dates from 

1980 through 1982, the covariate was the pretest in rnathe-

matics. Sample sizes are displayed in Figure 35. 

The main effect for intervention group was not sig-

nificant, F (1, 83) = .01, p = .94; the covariate was 

significant, F (1, 83) = 47.37, E < .0001. The pretest 
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Figure 35. Intervention by Testing Interaction: 

Mathematics Cells 6, 7, and 8 (LD Only). 

221 



222 

accounted for significant variation between the inter-

vention groups on the dependent variable. The main 

effect for testing was significant, F (2, 168) = 67.62, 

£ < .0001; the testing by group interaction was signifi-

cant, ~ (2, 168) = 3.48, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 35. 

The only null hypothesis applicable to testing by the 

results of this analysis was H 16 which was rejected at 
0 

the .05 level of significance; p = .0330. Significant 

differences in rates of gain were demonstrated by the 

low and high FIQ groups. The high FIQ subjects demon-

strated accelerated rates of gain when compared with those 

demonstrated by the low FIQ group. For inspection of the 

adjusted cell means for the dependent variable, see 

Table 45 on the following page. 



Table 45 

Adjusted Cell Means 

Mathematics Intervention Groups 
(LD Only) 

Cells Low FIQ High FIQ 

6 3.76 3.63 

7 4.00 3.95 

8 4.25 4.39 

Blocking on Intervention Groups of Low and High FIQ 

Mathematics Cells 1, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high FIQ, with testing dates from 

1981 through 1982, the covariate was the pretest in 

mathematics. Sample sizes are displayed in Figure 36. 

The main effect for intervention group was not sig-

nificant, F (1, 114) = .34, p = 56; the covariate was 

significant, F (1, 114) = 70.83, E < .0001. The pretest 

accounted for significant variation between the inter-

vention groups on the dependent variable. The main effect 

for testing was significant, E (1, 115) = 56.66, 
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Figure 36. Intervention by Testing Interaction: 

Mathematics Cells 1, 7, and 8 (LD Only). 
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£ < .0001; the testing by group interaction was sig­

nificant, F (1, 115) = 4.94, £ < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 36. 
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The only null hypothesis applicable to testing by 

the results of this analysis was H 16 which was rejected 
0 

at the .05 level of significance; £ = .0281. Signifi-

cant differences in rates of gain in mathematics were 

demonstrated by the FIQ groups. Subjects in the high 

FIQ group demonstrated accelerated rates of gain when 

compared with those of subjects in the low FIQ group. 

For inspection of the adjusted cell means for the depen­

dent variable, see Table 46 on the following page. 



Mathematics 
(LD Only) 

Cells 

7 

8 

Table 46 

Adjusted Cell Means 

Intervention Groups 

Low FIQ 

3.98 

4.25 

High FIQ 

3.95 

4.45 

Blocking on Intervention Groups of Low and High VIQ 

Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high VIQ, with testing dates from 

1972 through 1982, the covariate was the pretest in 

reading. Sample sizes are displayed in Figure 37. 

The main effect for intervention groups was not sig-

nificant, F (1, 8) = 3.57, p = .10; the covariate was not 

significant, F (1, 8) = 3.13, p > .05. There was sig-

nificant variation between the intervention groups on the 

dependent variable. The main effect for testing was 

significant, F (6, 54) = 32.36, E < .0001; the testing 

by group interaction was significant, F (6, 54) = 3.13; 

£ < .05. 
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Figure 37. Intervention by Testing Interaction. 

227 



228 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 37. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 15 which was rejected 
0 

at the .05 level of significance; £ = .0104. Signifi-

cant differences in rates of gain in reading were demon-

strated by the VIQ groups. Subjects in the high VIQ group 

demonstrated accelerated rates of gain when compared with 

those demonstrated by the low VIQ group. For inspection 

of the adjusted cell means for the dependent variable, 

see Table 47 on the following page. 



Table 47 

Adjusted Cell Means 

Reading Intervention Groups 
(LD Only) 

Cells Low VIQ High VIQ 

2 2.54 2.57 

3 2.78 3.46 

4 2.94 4.15 

5 3.42 5.05 

6 3.98 5.75 

7 4.54 6. 15 

8 4.70 7.00 

Blocking on Intervention Groups of Low and High PIQ 

Reading Cells 1, 2, 3, 4, 5, 6 1 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high PIQ, with testing dates from 

1976 through 1982, the covariate was the pretest in 

reading. Sample sizes are displayed in Figure 38. 

The main effect for intervention group was not 

significant, F (1, 11) = 3.50, £ = .09; the covariate 
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Figure 38. Intervention by Testing Interaction. 
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was significant, ! (1, 11) = 8.56, p < .05. The pre-

test accounted for significant variation between the 

groups on the dependent var~able. The main effect for 

testing was significant, F (6, 72) = 44.09, £ < .0001; 

the testing by group interaction was significant, 

F (6, 72) = 3.76, £ < .05. 

Due to the significant interaction, all main 

effects were ignored, and trends across testings were 

interpreted according to Figure 38. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 15 which was rejected 
0 

at the .05 level of significance; £ = .0026. Signifi-

cant differences in rates of gain in reading were demon-

strated by the PIQ groups. Subjects in the high PIQ 

group demonstrated accelerated rates of gain in reading 

when compared with those of subjects in the low PIQ 

group. For inspection of the adjusted cell means for 

the dependent variable, see Table 48 on the following 

page. 



Table 48 

Adjusted Cell Means 

Reading Intervention Group 
(LD Only) 

Cells Low PIQ High PIQ 

2 2.34 2. 41 

3 2.65 3.23 

4 2.97 3.76 

5 3.29 4.96 

6 4 .16 5.73 

7 4.42 6.03 

8 4.72 6.91 

Blocking on Intervention Groups of Low and High PIQ 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high PIQ, with testing dates from 

1977 through 1982, the covariate was the pretest in read-

ing. Sample sizes are displayed in Figure 39. 

The main effect for intervention group was not sig-

nificant, F (1, 23) = 2.16, E = .15; the covariate was 



Grade 
Level 

h 

1 

1977 1978 1979 

h 

1 

Legend 

Intervention 

Key Group Count 

1 Low PIQ (75-85) 12 
h High PIQ (> 85) 14 

Reading Cells 1, 3-8 (LD Only) 

1980 1981 1982 

Figure 39. Intervention by Testing Interaction. 
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significant, F (1, 23) = 22.09, £ < .0001. The pretest 

accounted for significant variation between the inter-

vention groups on the dependent variable. The main 

effect for testing was significant, F (5, 120) = 83.95, 

£ < .0001; the testing by group interaction was signifi-

cant, E (5, 120) = 2.43, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testi~gs were inter-

preted according to Figure 39. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 15 which was rejected 
0 

at the .05 level of significance;£= .0397. Signifi-

cant differences in rates of gain in reading were demon-

strated by the PIQ groups. Subjects in the high PIQ 

group demonstrated accelerated rates of gain in reading 

when compared with those demonstrated by subjects in the 

low PIQ group. For inspection of the adjusted cell 

means for the dependent variable, see Table 49 on the 

following page. 



Table 49 

Adjusted Cell Means 

Reading Intervention Groups 
(LD Only) 

Cells Low PIQ High PIQ 

3 2.73 3.01 

4 
.. 

3.06 3.45 

5 3.34 4.03 
• 

6 4.09 4.78 

7 4.33 5.23 

8 4.62 5.72 

Blocking on Intervention Groups of Low and High PIQ 

Mathematics Cells 1, 6, 7, and 8 (LD Only) 
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(~ 

In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high PIQ, with testing dates from 

1980 through 198~, the covariate was the pretest in mathe­

matics. Sample sizes are displayed in Figure 40. 

The main effect for intervention group was not sig-

nificant, F (1, 89) = 1.35; the covariate was signifi­

cant, F (1,89) = 39.70, E < .0001. The pretest accounted 
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Grade 
Level 

h 

1 

1980 

Key 

1 
h 

Legend 

Intervention 

Group 

Low PIQ (75-85) 
High PIQ (> 85) 

19 1 

Figure 40. Intervention by Testing Interaction: 

h 

1 

Count 

35 
57 

19 2 

Mathematics Cells 1, 6, 7, and 8 (LD Only). 
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for significant variation between the intervention 

groups on the dependent variable. The main effect 

for testing was significant, F (2, 80) = 64.24, £ < .0001; 

the testing by group interaction was significant, 

F (2, 80) = 3.70, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were interpreted 

according to Figure 40. 

The only null hypothesis applicable to testing by 

the results of this analysis was H 16 which was rejected 
0 

at the .05 level of significance; £ = .0266. Signifi-

cant differences in rates of gain in mathematics were 

demonstrated by the intervention groups. Subjects in the 

high PIQ group dem6nstrated accelerated rates of gain in 

mathematics when compared with those rates of gain demon-

strated by the low PIQ group. For inspection of the 

adjusted cell means for the dependent variable, see 

Table 50 on the following page. 



Table 50 

Adjusted Cell Means 

Mathematics Intervention Groups 
(LD Only) 

Cells Low PIQ High PIQ 

6 3.55 3.66 

7 3.86 3-93 

8 4.03 4.35 

Blocking on Intervention Groups of Low and High PIQ 

Mathematics Cells 1, 7, and 8 (LD Only) 
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In a repeated-measures ANCOVA, blocking on interven-

tion groups of low and high PIQ, with testing dates from 

1981 through 1982, the covariate was the pretest in 

mathematics. Sample sizes are displayed in Figure 41. 

The main effect for intervention group was not sig-

nificant, F (1, 119) = .80, £ = .37; the covariate was 

significant, F (1, 119) = 61.27, £ < .0001. The pretest 

accounted for significant variation between the inter-

vention groups on the dependent variable. The main 

effect for testing was significant, F (1, 120) = 51.18, 
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Figure 41. Intervention by Testing Interaction: 
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46 
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Mathematics Cells 1, 7, and 8 (LD Only). 
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p < .0001; the testing by group interaction was signifi­

cant, f (1, 120) = 6.25, p < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were inter-

preted according to Figure 41. 

The only null hupothesis applicable to testing by 

the results of this analysis was H l6 which was rejected 
0 

at the .05 level of significance; E = .0119. Signifi-

cant differences in rates of gain in mathematics were 

demonstrated by the intervention groups. Subjects in 

the high PIQ group demonstrated accelerated rates of 

gain in mathematics when compared with those demon-

strated by the low PIQ group. For inspection of the 

adjusted cell means for the dependent variable, see 

Table 51 on the following page. 



Mathematics 
(LD Only) 

Cells 

7 

8 

Table 51 

Adjusted Cell Means 

Intervention Groups 

Low PIQ 

3.93 

4.15 

Treatment of the Data 

High PIQ 

3.93 

4.40 

On Educable Mentally Retarded Subjects 

241 

Since the data were available on subjects classified 

as educable mentally retarded (EMR), each of the first 

12 hypotheses were restated to specify EMR rather than 

LD subjects. The same repeated-measures ANCOVA found 

that only those EMR subjects whose intervention levels 

were prior to 2nd grade demonstrated significant dif-

ferences in rates of gain when compared with those 

EMR subjects whose intervention levels were = > 2nd 

grade. The results of this statistical analysis is 

presented in the same manner that has been used in 

reporting the results in the preceding analyses. 
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Blocking on Intervention Levels Before and After 2nd Grade 

Reading Cells 1, 2, 3, 4, 5, 6, 7, and 8 (EMR Only) 

In a repeated measures ANCOVA, blocking on inter­

vention grade levels before and after 2nd grade, with 

testing dates from 1976 through 1982, the covariate 

was the pretest in reading. Sample sizes are displayed 

in Figure 42. 

The main effect for intervention grade was not sig­

F (1, 7) = .26, p = .63; the covariate was significant, 

F (1, 7) = 14.01, £ < .05. The pretest accounted for 

significant variation among the intervention levels on 

the dependent variable. The main effect for testing 

was significant, ~ (6, 48) = 44.77, p < .0001; the 

testing by intervention grade was significant, 

F (6, 48) = 2.43, £ < .05. 

Due to the significant interaction, all main effects 

were ignored, and trends across testings were inter-

preted according to Figure 42. 

The only null hypothesis applicable to testing by 

the results was H 2 which was rejected at the .05 level 
0 

of significance; £ = .0395. Subjects demonstrated sig-

nificant differences in rates of gain according to 

their intervention levels. Subjects whose intervention 



Grade 
Level 

a 

b 

1976 1977 1978 
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I 
b 

a 

Legend 

Reading Cells 1, 2-8 (EMR Only) -

Key 

b 
a 

1979 

Intervention 

Level Count -

Before 2nd Grade 6 
After 2nd Grade 4 

1980 1981 

~igure 42. Intervention by Testing Interaction. 
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levels were prior to 2nd grade demonstrated accelerated 

rates of gain when compared with those subjects whose 

invervention levels were = > 2nd grade. For inspection 

of the adjusted cell means for the dependent variable~ 

see Table 52. 

Table 52 

Adjusted Cell Means 

Reading Intervention Grade Levels 
(EMR Onl~) 

Cells Before 2nd After 2nd 

2 1.72 2.05 

3 2.38 2.45 

4 2.77 3.08 

5 3.63 3.30 

6 4.52 4.03 

7 5.28 4.35 

8 5.82 4.68 



CHAPTER V 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

Summary 

Purpose 

The study analyzed data which had been collected 

over a period of 7 years in reading and mathematics on 

257 learning disabled (LD) students who had participated 

in a cooperative district comprehensive special educa­

tion program for eligible handicapped students. Excep­

tions to the study included data which had been collected 

on 51 educable mentally retarded (EMR) students during 

the same time span. 

The purpose of the study was to determine (a) 

whether or not significant differences in the learning 

rates of LD subjects in reading and mathematics exist 

in systematic trends across time; (b) whether or not 

those differences could be attributed to the ages or 

grade levels when the subjects initially received inter­

vention services; and (c) whether or not the results of 

the statistical analyses support the notion of early 

intervention for young LD children. 
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The purpose of the exceptions to the study was to 

determine if analysis of the longitudinal data on LD 

subjects according to different levels of intellectual 

ability would provide information which would enhance 

the study or serve as a point of reference for future 

research. The longitudinal data on EMR stubjects were 

analyzed for the purpose of comparing EMR subjects' 

learning rates in reading and mathematics with those of 

LD subjects whose intelligence levels were found to be 

within the retardation borderline range of intelligence 

to determine if the results of the analyses would provide 

information which would enhance the study or serve as a 

point of reference for future research. 

Procedures 

Statistical analysis procedures used to analyze the 

longitudinal data included a one-factor statistical 

analysis of variance (ANOVA) on total gain and on average 

gain in both reading and mathematics. Covariates were 

current grade level, sex, ethnic origin, IQ, handicapping 

category, degree of severity of the handicap, attrition 

status, school district, and intervention level. The 

one-factor ANOVA procedures were implemented to remove 

any systematic influences of the covariate factors on 
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gain in order to allow for the inspection of differences 

between intervention levels free of covariate influences. 

To allow for inspection of trends across time and the 

differences on such trends due to intervention levels, 

a two-factor repeated-measures analysis of covariance 

(ANCOVA) was employed. The intervention levels (pretests) 

were always used as the covariate. The rationale for 

these procedures was to remove any systematic influences 

of the covariates on gain. This allowed for inspection 

of differences in gains made by groups defined by their 

intervention levels free of covariate influences. 

Results of the Analyses of Reading Data 

Two series of the repeated-measures ANCOVA were used 

to analyze the longitudinal data in reading. The first 

series consisted of all 8 measures, blocking on interven-

tion levels 1 through 6, and the second series consisted 

of all eight measures, blocking on each level from 1 

through 6 as specifically identified in each of the null 

hypotheses, H 1 through H 6 . In the first series of 
0 0 

analyses, H
0

1 through H
0

6 were all rejected at either the 

.05 or the .0001 level of significance. Significant 

differences in mean rates of gain were demonstrated by 

the groups according to their intervention levels. For 

inspection of the rank order in which the intervention 
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levels demonstrated significant differences in the mean 

rates of gain, see Table 40. This table displays only 

the results of the 7 tests of significance blocking on 

intervention levels 1 through 6. 

Inspection of the results of these analyses revealed 

a distinct point at which the groups diverged according 

to their intervention levels. Subjects in the groups 

whose intervention levels were prior to 4th grade demon­

strated accelerated mean rates of gain when compared with 

those demonstrated by subjects in the groups whose inter­

vention levels were = > 4th grade. 

In the accelerated group, subjects whose intervention 

levels were = < 1st grade demonstrated the highest mean 

rate of gain in 57% of the analyses, and those at 2nd 

grade level demonstrated the highest mean rate of gain 

in 43% of the analyses. The groups whose intervention 

levels were either in 4th or 5th grade demonstrated the 

highest of the depressed mean rates of gain while those 

whose intervention levels were in 6th grade demonstrated 

the lowest mean rates of gain in all except one of the 

analyses. The 4th, 5th, and 6th grade intervention groups 

were never ranked among the accelerated group, and groups 

whose intervention levels were < 1st, 1st, 2nd, and 3rd 

grade were never ranked among those groups who 
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demonstrated depressed mean rates of gain. Inspection of 

the results of the second series of analyses blocking on 

each intervention level 1 through 6 as specifically iden­

tified in each of the null hypotheses, H 1 through H 6 
0 0 , 

revealed that all except H
0

1 and H
0

2 were rejected at 

either the .05 or .0001 level of significance. Results 

of the analyses to test H 1 and H 2 were not significant 
0 0 

at the .05 level of significance. Therefore, it was 

assumed that no significant differences existed which 

could be attributed to the effects of the intervention 

levels, and H 1 and H 2 were retained. H 3 through H 6 
0 0 0 0 

were all rejected at either the .05 or .0001 level of 

significance, and without exception, subjects whose 

intervention levels were at the level specified in the 

H demonstrated accelerated mean rates of gain when 
0 

compared with the mean rates of gain demonstrated by 

the groups of subjects whose intervention levels were 

= > the level specified in H
0 

Results of the Analysis of Mathematics Data 

Two series of the repeated-measures ANCOVA were used 

to analyze the longitudinal data in mathematics. The 

first series consisted of all 8 measures, blocking on 

intervention levels 1 through 6, and the second series 



consisted of all 8 measures, blocking on each level 

from 1 through 6 as specifically identified in each 

of the null hypotheses, H 7 through H 12. 
0 0 

In the first series of analyses, H 7 through H 12 
0 0 

were all rejected at either the .05 or .0001 level of 
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significance. Significant differences in mean rates of 

gain were demonstrated by the groups according to their 

intervention levels. For inspection of the rank order 

in which the intervention levels demonstrated significant 

differences in the mean rates of gain, see Table 41. 

This table displays only the results of the 5 tests of 

significance blocking on intervention levels 1 through 6. 

Inspection of the results of the analyses revealed 

that significant differences in mean rates of gain exist, 

and that they can be attributed to the intervention levels 

of the subjects. Further inspection of the results 

revealed that those subjects whose intervention levels 

were in 6th grade demonstrated the highest accelerated 

mean rate of gain in 50% of the analyses; 4th, 5th, and 

6th grade intervention levels demonstrated accelerated 

mean rates of gain when compared with the mean rates 

of gain demonstrated by subjects whose intervention 

levels were > 4th grade. Among those groups which demon-

strated depressed mean rates of gain, subjects whose 
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intervention levels were at 2nd grade ranked lowest in 

60% of the analyses; at 3rd grade, subjects ranked next 

to the lowest in 80% of the analyses. There was no 

clearly defined point at which the intervention groups 

diverged because all levels were dispersed throughout the 

rank order of the results with the exception of inter-

vention level, 3rd grade, which was never ranked higher 

than or next to last. 

Results of the Analyses of the Longitudinal Data Relevant 

to the Exceptions of the Study 

In reading, the analysis of the longitudinal data 

blocking on retardation borderline LD subjects and EMR sub­

jects to test H 13 revealed that significant differences 
0 

in the mean rates of gain exist between the groups, and 

the differences can be attributed to the intelligence 

levels of the groups. EMR subjects demonstrated acceler-

ated mean rates of gain when compared with the LD subjects' 

mean rates of gain. 

significance. 

H 13 was rejected at the .05 level of 
0 

In mathematics, blocking on the same groups of sub­

jects, H 14 was tested. No significant differences were 
0 

revealed in the results of the repeated-measures ANCOVA. 

Therefore, it was assumed that no significant differences 



252 

existed in the mean rates of gain between the groups, 

and H
0

14 was retained. In the analyses of the longi­

tudinal data to determine whether or not there were sig­

nificant differences in the learning rates of LD subjects 

which could be attributed to their intelligence levels, 

3 series of analyses were implemented for reading and 3 

for mathematics. The 3 series included blocking on low 

and high VIQ, low and high PIQ, and low and high FIQ 

(low IQ 75-85; high IQ > 85). 

Inspection of the results of the 3 series of anal-

yses of reading data revealed that significant differ-

ences in mean rates of gain exist between the groups. 

The VIQ, PIQ, and FIQ groups demonstrated accelerated 

mean rates of gain when compared with those of the low 

VIQ, PIQ, and FIQ groups, and the differences can be 

attributed to the intelligence levels of the subjects 

within the groups. H
0

15 was rejected at the .05 level 

of significance. 

H 15 was rejected at the .05 level of significance. 
0 

Significant differences in the mean rates of gain in 

mathematics were demonstrated by the groups. The high 

VIQ, PIQ, and FIQ groups demonstrated accelerated mean 

rates of gain when compared with those demonstrated by 

the low VIQ, PIQ and FIQ groups. 
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Results of the Analysis of the Longitudinal EMR Data 

Each of the null hypotheses, H 1 through H 12, were 
0 0 

restated to include EMR subjects rather than LD subjects. 

All 8 measures of the repeated-measures ANCOVA were 

employed in 2 series of analyses in the same manner that 

was used to analyze the data on LD subjects. 

Inspection of the results of the analyses revealed 

only one test of significance. In a repeated-measures 

ANCOVA, blocking on intervention groups before and after 

2nd grade, reading cells 1, 2, 3, 4, 5, 6, 7, and 8, 

£ < .05. The only null hypothesis applicable to be tested 

by the results of this analysis was H 2 which was rejected 
0 

at ·the .05 level of significance. EMR subjects whose 

intervention levels were prior to 2nd grade demonstrated 

accelerated mean rates of gain when compared with those 

of subjects whose intervention levels were = > 2nd grade. 

Inspection of the results of the analyses of the 

data on EMR subjects revealed no other results which were 

significant at the .05 level of significance. Therefore, 

it was assumed that no significant differences in the 

mean rates of gain existed among the groups of EMR sub­

jects, therefore, H
0

1 through H
0

6 , and H
0

7 through H
0

12 

were all retained. 
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Conclusions 

Results of Analyses Relevant to Reading 

The summary of the results of the statistical 

analyses of the longitudinal data on LD subjects in 

reading revealed that (a) significant differences in the 

learning rates of LD subjects exist in systematic 

trends across time, (b) these differences can be attri­

buted to the grade levels when the subjects initially 

received intervention services, and (c) the results of 

the statistical analyses support the notion of early 

intervention programs for young LD children in order to 

enhance their learning rates in reading. 

Inspection of the results revealed that intervention 

prior to the 4th grade is the crucial time for the accel­

eration of learning rates in reading, and the optimal 

time for intervention services to enhance the learning 

rates of LD subjects is prior to 1st, in the 1st, or in 

2nd grade. Therefore, it is concluded that for school­

age LD children, it is imperative that intervention ser­

vices are implemented as early as possible after it is 

suspected that a learning disability exists in order 

that they have the optimal opportunity to develop skills 

in reading. 



It is interesting to note that 1st, 2nd, and 

3rd grade subjects fall within the ages of 6, 7, and 
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8 years, which are the years that fit within one of the 

brain growth spurts described by Epstein (1978). Sub-

jects in the 2nd grade, at 7 years of agewould be at a 

definite peak in the 6 to 8 year spurt period. Also, 

at the 4th grade level, subjects would be 9 years of 

age which is a definite plateau between spurt periods. 

Results of Analyses Relevant to Mathematics 

In mathematics, inspection of the summary of the 

results of the analyses revealed that (a) significant 

differences in the learning rates of LD students exist 

in systematic trends across time, (b) the differences 

can be attributed to the grade levels when the subjects 

initially received intervention services, and (c) the 

results of the analyses do not support the notion of 

early intervention to enhance the learning rates of 

young LD children in mathematics. Further inspection 

of the results revealed that intervention prior to 4th 

grade did not positively affect the learning rates of 

LD subjects. Intervention at the 4th grade level or 

above 4th grade appears to be the crucial time for 

intervention to positively affect the learning rates 



of LD subjects, and the optimal time appears to be at 

the 6th grade level. 

Subjects at the 6th, 5th, and 4th grade levels 

would fall within Epstein's U978) brain growth spurt 

period from 10 to 12 years with 6th grade subjects at 
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11 years of age at a definite peak in that spurt period. 

Results of the Analyses Relevant to the Exceptions 

of the Study 

In the analyses of the longitudinal data on LD sub­

jects blocking on low and high VIQ, PIQ, and FIQ, the 

results were of the nature that could be expected because 

it would be a reasonable assumption that subjects whose 

levels of intelligence were above 85 IQ points would be 

able to demonstrate more accelerated learning rates than 

those whose intelligence levels were between 75 and 85 

IQ points. However, it was not anticipated that LD 

subjects whose intelligence levels were within the retar­

dation borderline and slow learner ranges of intelli­

gence (IQ 65-75) would demonstrate more depressed learn­

ing rates than the EMR subjects (IQ > 65). The conclu­

sion reached is that LD subjects, already hampered in 

their learning by a learning disability, are more dis­

advantaged than EMR subjects because their low 



intelligence levels cause them to be more learning 

disabled. 

Recommendations 

Based on the results of the study, the following 

recommendations are suggested. 

1. Implement a similar study under controlled 

conditions, employing a different assessment instru­

ment to collect the data in order to have a basis for 

comparing the results. 

2. Since there was such a wide discrepancy 

between the results of the analyses of the reading and 

mathematics data on LD subjects, conduct a similar 

longitudinal study under controlled conditions to ana­

lyze data on LD subjects; and repeat for nonhandicapped 

subjects matched for age and grade level whose intelli­

gence levels are within the same range of intelligence 

as the LD subjects. 

The discrepancy which existed between the results 

of the analyses of the reading and the mathematics data 

needs to be further investigated. Are young LD chil­

dren more able to cope with developing reading skills 

than with mathematics skills? Does this discrepancy 

indicate that LD children manifest such fragmented 
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cognitive processing abilities that they are not able 

to deal with abstract mathematics as well as with the 

symbolism of letters and words in developing reading 

skills? Does the discrepancy relate to the LD child's 

distractability in that the mathematics test requires 

more concentrated on-task behaviors than the reading 

test? Does it relate to the LD child's impulsiveness, 

i.e.; writes down the first thing that pops into 

mind regardless of whether it is appropriate or not? 
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3. Since there was such a scarcity of preschool-age 

subjects represented in the data, conduct a similar 

study and collect the data in a school district that 

has had an early childhood education program long 

enough for subjects whose intervention levels were 

prior to 1st grade to have advanced far enough in 

school to have this preschool-age group represented 

in the data. 

4. Since all of the subjects in the study in or 

above 7th grade were included in one group, = > 7th 

grade, replicate the study using longitudinal data 

collected on secondary students only, and define each 

grade level from 8 through 12. 
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APPENDIX A 

PEARSON CORRELATION COEFFICIENTS 



Table 53 

Pearson Correlation Coefficients 

Dependent Correlates 
Variable 

Reading Current VIQ PIQ FIG Degree of 
(LD Only) Grade Handicap 

Pretest 
r .50 .22 .25 .29 .26 - (255) (247) (247 (257) (257) n -

1976 
r .62 NS .39 .36 .41 - ( 38) ( 37) ( 38) ( 38) n -

1977 
r .59 .34 .28 .38 .44 
n ( 62) ( 59) ( 59) ( 62) (62) 
-

1978 
r .60 .31 NS .31 .27 
- ( 86) ( 82) ( 82) ( 87) n -

1979 
r .70 .24 NS .27 .21 
- (113) (108) (114) (114) n -

1980 
r .67 .26 .17 .32 .13 
- (135) (130) (130) (135) (135) n -

1981 
r .66 .30 .22 .33 .18 
- (169) (162) (162) (169) (169) n -

1982 
r .66 .30 .22 .33 .18 
- (169) (162) (162) (169) (169) n -

Note. Only coefficients with p < .05 are reported. 

aCoefficients with£ > .05 are indicated by NS 
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Current 
Age 

.47 
(257) 

.49 
( 38) 

.62 
( 62) 

.64 
( 87) 

.65 
(114) 

.62 
(135) 

.53 
(169) 

.45 
(192) 



Table 54 

Pearson Correlation Coefficients 

Dependent Correlates 
Variable 

IVIath Current VIQ PIQ FIQ Degree of 
(LD Only) Grade Handicap 

Pretest 
r .51 .22 .31 .36 .19 
n (225) (247) (247) (257) (257) -

1976 
r .69 NS .45 .41 .44 - ( 39) ( 38) ( 39) ( 39) n -

1977 
r .62 .32 .32 .41 .42 - ( 62) ( 59) ( 59) ( 62) ( 62) n -

1978 
r .50 NS NS .33 .25 - ( 85) ( 86) ( 86) n 

1979 
r .58 NS .25 .25 .25 - (113) (108) (114) (114) n 

1980 
r .66 NS .20 .29 .11 
- (135) (130) (135) (135) n -

1981 
r .65 .13 .22 .27 .17 
- (169) (162) (162) (169) (169) n 

1982 
r .66 .17 .28 .31 .19 
- (192) (187) (187) (193) (193) n -

Note. Only coefficients with .2. < .05 are reported. 

aCoefficients with .2. > .05 are indicated by NS 
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Current 
Age 

.48 
(257) 

.39 
( 39) 

.63 
( 62) 

.58 
( 86) 

.60 
(114) 

.61 
(135) 

.55 
(169) 

.59 
(193) 
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Table 55 

Pearson Correlation Coefficients 

School District Race 

Variable Effect Effect 

Reading (Initial) .11 NS 

Reading 1976 .15 NS 

Reading 1977 .16 NS 

Reading 1978 .11 NS 

Reading 1979 NS NS 

Reading 1980 NS - NS 

Reading 1981 .14 NS 

Reading 1982 .15 NS 

Mathematics (Initial) NS NS 

r.'Iathematics 1976 NS NS 

fFBthematics 1977 .12 NS 

f/Iathematics 1978 .10 NS 

fi"Bthematics 1979 NS NS 

:·.'Ia_thematics 1980 NS NS 

rviathematics 1981 NS NS 

Mathematics 1982 NS NS 

Note. Only significant differences are reported. 
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Table 56 

Results of Statistical Analyses 

Identifying No Significant Differences 

Attributed to Intervention Levels, p > • 05 

Intervention 

Grade Levels 

1 Through 6 

Before and 
After 1st 

Before and 
After 2nd 

Reading 
(LD Only) 

Cells 

land 8 
1, 7-8 
l, 6-8 
1, 3-8 
1, 2-8 
1 and 8 
1, 7-8 
l, 6-8 
l, 3-8 
l, 2-8 
land 8 
1, 7-8 
1, 6-8 
1, 2-8 

1, 2-8 

Intervention 

Grade Levels 

Before and 
After 3rd 

Before and 
After 4th 

Before and 
After 5th 

Reading 
(LD Only) 

Cells 

1 and 8 
1, 7-8 
l, 6-8 
1, 3-8 
l, 2-8 

land 8 
1, 7-8 
1, 2-8 

1 and 8 
1, 7-8 
1 6-8 
' 1, 2-8 

265 

1 and 8 
1, 7-8 
1, 6-8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 

--------------------------------
Before and 
After 6th 1 and 8 

1, 7-8 
1 2-8 
' 



Table 57 

Results Identifying No Significant Differences 

Attributed to Intervention Levels 

Intervention Math 
(LD Only) 

Grades Levels Cells 

1 Through 6 

Before and 
After lst 

land 8 
l, 5-8 
l, 4-8 
1, 3-8 
1, 2-8 
1 and 8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 
l, 7-8 
land 8 
1, 6-8 
1, 5-8 
1, 3-8 
1, 2-8 

Intervention 

Grade Levels 

Before and 
After 3rd 

Before and 
After 4th 

Before and 
After 5th 

Math 
(LD Only) 

Cells 

land 8 
1, 6-8 
1, 4-8 
1, 3-8 

1 and 8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 

1 and 8 
1, 7-8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 

266 

1 and 8 
1, 7-8 
1, 6-8 
1, 5-8 
l, 3-8 
1, 2-8 

-------------------------------

Before and 
After 2nd 1 and 8 

1, 7-8 
1, 6-8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 

Before and 
After 6th 1 and 8 

1, 7-8 
1, 6-8 
1, 5-8 
1, 4-8 
1, 3-8 
1, 2-8 
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Table 58 

Unrefined Means for Intervention Levels 1-6 

Reading Cells 1, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th r~ean 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.20 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.20 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.20 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.20 

Grand Mean 1.23 1.49 2.13 3.08 3.03 3.09 2.20 

Count 10 14 20 4 12 9 69 

Dependent 
Variable 

5 2.54 2.29 3.33 3.93 3.72 4.49 3.26 

6 3.41 3.21 4.20 4.58 4.25 4.82 4.00 

7 4.00 3.69 4.79 4.93 4.56 4.98 4.44 

8 4.48 4.15 5.19 5.00 4.89 5.49 4.85 

Grand Mean 3.61 3-33 4.38 4.61 4.35 3.94 4.14 

Count 10 14 20 4 12 9 69 
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Table 59 

Unrefined Means for Intervention Levels 1-6 

ReadL~g Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th Mean 

l 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

l 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

l 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

l 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

l 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

Grand Mean 1.20 1.62 2.22 1.90 2.93 3.46 2.13 

Count 8 9 15 2 7 4 45 

Dependent 
Variable 

4 2.19 2.14 3.15 3.10 3.47 5.38 3.02 

5 2.53 2.68 3.72 3.10 3.87 5.55 3.46 

6 3.30 3.64 4.55 3.90 4.20 5.93 4.19 

7 4.03 4.17 5.06 4.50 4.50 6.03 4.67 

8 4.49 4.62 5.53 4.65 4.69 6.60 4.09 

Grand rllean 3.31 3.45 4.40 3.85 4.15 5.90 4.08 

CoW1t 8 9 15 2 7 4 45 
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Table 6.0 

Unrefined Means for Intervention Levels l-6 

Reading Cells l, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate => Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th 7th Mean 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.87 2.26 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.87 2.26 

l 1.23 1.49 2.13 3.08 3.03 3.09 2.87 2.26 

1 1.23 1.49 2.13 3.08 3.03 3.09 2.87 2.26 

Grand Mean 1.23 1.49 2.13 3.08 3.03 3.09 2.87 2.26 

Count 10 14 20 4 12 9 6 75 

Dependent 
Variable 

5 2.54 2.29 3.33 3.93 3.72 4.49 3.78 3.30 

6 3.41 3.21 4.20 4.58 4.25 4.82 4.43 4.03 

7 4.00 3.69 4.80 4.93 4.56 4.98 4.60 4.46 

8 4.49 4.15 5.19 5.00 4.90 4.49 4.87 4.85 

Grand r/lean 3.61 3.33 4.38 4.61 4.36 4.94 4.42 4.16 

Count 10 14 20 4 12 9 6 75 
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Table 61 

Unrefined Means for Intervention Levels 1-6 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate => Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th 7th Mean 

1 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2.21 

1 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2.21 

1 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2.21 

1 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2.21 

1 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2';21 

Grand Mean 1.20 1.62 2.23 1.90 2.93 3.45 3.00 2.21 

Count 8 9 15 2 7 4 5 50 

Dependent 
Variable 

4 2.19 2.14 3.15 3.10 3.47 5.38 3.90 3.11 

5 2.53 2.68 3.72 3.10 3.87 5. 5·5, 4.10 3.52 

6 3.30 3.64 4.55 3.90 4.20 5.93 4.66 4.23 

7 4.03 4.17 5.06 4.50 4.50 6.03 4.86 4.69 

8 4.49 4.62 5.53 4.65 4.69 6.60 5.18 5.10 

Grand Mean 3.31 3.45 4.40 3.85 4.15 5.90 4.54 4.13 

Count 8 9 15 2 7 4 5 50 
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Table 62 

Unrefined Means for Intervention Levels 1-6 

Reading Cells 1, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) <1st 1st 2nd 3rd 4th 5th 6th Mean 

1 PK.50 1.23 1.49 2.13 3.08 3.03 3.09 2.15 

1 PK.50 1.23 1.49 2.13 3.08 3.03 3.09 2.15 

1 PK.50 1.23 1.49 2.13 3.08 3.03 3.09 2.15 

1 PK.50 1.23 1.49 2.13 3.08 3.03 3.09 2.15 

Grand Mean PK.50 1.23 1.49 2.13 3.08 3.03 3.09 2.15 

Count 1 10 14 20 4 12 9 70 

Dependent 
Variable 

5 1.30 2.54 2.29 3.33 3.93 3.72 4.49 3.23 

6 1.80 3.41 3.20 4.20 4.58 4.25 4.82 3.96 

7 2.00 4.00 3.69 4.80 4.93 4.56 4.98 4.41 

8 2.60 4.49 4.15 5.19 5.00 4.89 5.49 4.82 

Grand I~ea1'1 1.93 3.61 3.33 4.38 4.61 4.36 4.94 4.10 

Count 1 10 14 20 4 12 9 70 
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Table 63 

Unrefined Means for Intervention Levels 1-6 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) <1st 1st 2nd 3rd 4th 5th 6th Mean 

1 K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

1 K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

1 K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

1 K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

1 K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

Grand Mean K.50 1.20 1.62 2.23 1.90 2.93 3.45 2.05 

Count 1 8 9 15 2 7 4 46 

Dependent 
Variable 

4 1.00 2.19 2.14 3.15 3.10 3.47 5.38 2.98 

5 1.30 2.53 2.68 3.72 3.10 3.87 5.55 3.41 

6 1.80 3.30 3.64 4.55 3.90 4.20 5.93 4.13 

7 2.00 4.03 4.17 5.06 4.50 4.50 6.03 4.61 

8 2.60 4.49 4.62 5-53 4.65 4.69 6.60 5.03 

Grand Ivlean 1.74 3.31 3.45 4.40 3.85 4.15 5.90 4.03 

Co~~t 1 8 9 15 2 7 4 46 
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Table 64 

Unrefined Means for Intervention Levels 1-6 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th Mean 

1 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

1 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

1 1.32 1.83 2.03 2.30 2.70 3-73 2.13 

1 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

1 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

1 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

Grand Mean 1.32 1.83 2.03 2.30 2.70 3.73 2.13 

Count 6 4 12 1 4 3 30 

Dependent 
Variable 

3 1.98 2.18 2.58 4.20 3.23 5.07 2.80 

4 2.35 2.53 3.08 4.60 3.33 5.63 3.20 

5 2.77 3.08 3.66 4.60 3.88 5.83 3.68 

6 3.55 4.03 4.52 5.60 4.13 6.33 4.42 

7 4.42 4.38 4.96 6.00 4.20 6.43 4.83 

8 4.80 4.73 5.35 6.20 4.35 7.13 5.23 

Grand Mean 3.29 3.48 4.02 5.20 3.85 6.07 4.03 

Count 6 4 12 1 4 3 30 
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Table 6? 

Unrefined JY1eans for Intervention Levels 

Before and After 3rd Grade 

Reading Cells l, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 3rd Grade 3rd Grade Mean 

1 1.26 2.64 2.20 

1 1.26 2.64 2.20 

1 1.26 2.64 2.20 

1 1.26 2.64 2.20 

Grand Mean 1.26 2.64 2.20 

Count 25 53 78 

Dependent 
Variable 

5 2.35 3.67 3.25 

6 3.23 4.33 3.98 

7 3.74 4.71 4.40 

8 4.32 5.08 4.81 

Grand IV!ean 3.39 4.45 4.11 

Count 25 53 78 
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Table 66 

Unrefined Means for Intervention Levels 

Before and After 3rd Grade 

Reading Cells 1, 4; 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 3rd Grade 3rd Grade Mean 

1 1.26 2.58 2.13 

1 1.26 2.58 2.13 

1 1.26 2.58 2.13 

1 1.26 2.58 2.13 

1 1.26 2.58 2.13 

Grand Mean 1.26 2.58 2.13 

Count 18 35 53 

Dependent 
Variable 

4 2.10 3.50 3.02 

5 2.53 3.90 3.43 

6 3.39 4.54 4.15 

7 3.98 4.91 4.59 

8 4.45 5.30 5.01 

Grand Mean 3.29 4.43 4.04 

Count 18 35 53 
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Table 67 

Unrefined Means for Intervention Levels 

Before and After 4th Grade 

Reading Cells l, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.68 3.32 2.38 

1 1.68 3.32 2.38 

l 1.68 3.32 2.38 

Grand Mean 1.68 3.32 2.38 

Count 61 45 106 

Dependent 
Variable 

6 3.32 4.62 3.87 

7 3.83 4.88 4.27 

8 4.34 5.35 4.77 

Graiid Mean 3.83 4.95 5.30 

Count 61 45 106 
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Table 68 

Unrefined Means for Intervention Levels 

Before and AFter 4th Grade 

Reading Cells 1, 5, 6, 7, and 8 (ID Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.65 2.95 2.20 

1 1.65 2.95 2.20 

1 1.65 2.95 2.20 

1 1.65 2.95 2.20 

Grand Mean 1.65 2.95 2.20 

CoW1t 45 33 78 

Dependent 
Variable 

5 2.78 3.88 3.25 

6 3.66 4.41 3.98 

7 4.21 4.66 4.40 

8 4.65 5.02 4.81 

GraYld Mean 3.83 4.50 4.11 

CoW1t 45 33 78 
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Table 69 

Unrefined Means for Intervention Levels 

Before and After 4th Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.70 2.84 2.13 

1 1.70 2.84 2.13 

1 1.70 2.84 2.13 

1 1.70 2.84 2.13 

1 1.70 2.84 2.13 

Grand Mean 1.70 2.84 2.13 

Count 33 20 53 

Dependent 
Variable 

4 2.58 3.77 3.02 

5 3.07 4.03 3.43 

6 3.92 4.53 4.15 

7 4.47 4.80 4.59 

8 4.94 5.14 5.01 

Grand Mean 3.80 4.45 4.04 

Count 33 20 53 
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Table 70 

Unrefined Means for Intervention Levels 

Before and After 4th Grade 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.80 3.09 2.20 

1 1.80 3.09 2.20 

1 1.80 3.09 2.20 

1 1.80 3.09 2.20 

1 1.80 3.09 2.20 

1 1.80 3.09 2.20 

Grand Mean 1.80 3.09 2.20 

Count 22 10 32 

Dependent 
Variable 

3 2.35 3.97 2.85 

4 2.78 4.37 3.28 

5 3.31 4.65 3.73 

6 4.16 5.08 4.45 

7 4.68 5.21 4.84 

8 5.09' 5.52 5.22 

Grand Mean 3-73 4.80 4.06 

Count 22 10 32 
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'rable 71 

Unrefined Means for Intervention Levles 

Before and After 5th Grade 

Reading Cells 1, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 5th Grade 5th Grade Mean 

l 1.77 2.93 2.20 
l 1.77 2.93 2.20 
l 1.77 2.93 2.20 

l 1.77 2.93 2.20 

Grand Iv'Iean 1.77 2.93 2.20 

Count 49 29 78 

Dependent 
Variable 

5 2.88 3.87 3.25 

6 3.73 4.39 3.98 

7 4.27 4.62 4.40 

8 4.68 5.02 4.81 

Grand Mean 3.89 4.48 4.11 

Count 49 29 78 
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Table 72 

Unrefined Means for Intervention Levels 

Before and After 5th Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 5th Grade 5th Grade Mean 

1 1.71 2.94 3.13 

1 1.71 2.94 3.13 

1 1.71 2.94 3.13 

1 1.71 2.94 3.13 

1 1.71 2.94 3.13 

Grand Mean 1.71 2.94 3.13 

Count 35 18 53 

Dependent 
Variable 

4 2.61 3.84 3.02 

5 3.07 4.13 3.43 

6 3.92 4.59 4.15 

7 4.47 4.83 4.59 

8 4.92 5.19 5.01 

Grand r·1ean 3.80 4.52 4.04 

Count 35 18 53 
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Table 73 

Unrefined Means for Intervention Levels 

Before and After 5th Grade 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 5th Grade 5th Grade Mean 

1 1.82 3.18 2.20 

1 1.82 3.18 2.20 

1 1.82 3.18 2.20 

l 1.82 3.18 2.20 

1 1.82 3.18 2.20 

1 1.82 3.18 2.20 

Grand Mean 1.82 3.18 2.20 

Count 23 9 32 

Dependent 
Variable 

3 2.43 3.94 2.85 

4 2.86 4.34 3.28 

5 3.37 4.66 3.73 

6 4.23 5.02 4.45 

7 4.73 5.12 4.84 

8 5.13 5.44 5.22 

Grand r-1ean 3.79 4.76 4.06 

Count 23 9 32 
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Table 74 

Unrefined Means for Intervention Levels 

Before and After 6th Grade 

Reading Cells 1~ 6~ 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 6th Grade 6th Grade Mean 

1 2.01 3.56 2.38 

1 2.01 3.56 2.38 

1 2.01 3.56 2.38 

Grand Mean 2.01 3.56 2.38 

Count 81 25 106 

Dependent 
Variable 

6 3.55 4.92 3.87 

7 4.03 5.08 4.27 

8 4.49 5.66 4.30 

Grand Mean 4.02 5.22 4.30 

Count 81 25 106 
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Table 75 

Unrefined Means for Intervention Levels 

Before and After 6th Grade 

Reading Cells l, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 6th Grade 6th Grade Mean 

l 3.01 3.86 3.20 

l 3.01 3.86 3.20 

l 3.01 3.86 3.20 

l 3.01 3.86 3.20 

Grand Mean 3.01 3.86 3.20 

Count 61 17 78 

Dependent 
Variable 

5 3.04 3.98 3.25 

6 3.84 4.49 3.98 

7 4.32 4.67 4.40 

8 4.72 5.11 4.81 

Grand f/Iean 3.98 4.56 4.11 

Connt 61 17 78 
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Table 76 

Unrefined Means for Intervention Levels 

Before and After 6th Grade 

Reading Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 6th Grade 6th Grade Mean 

1 2.91 3.95 3.13 
1 2.91 3.95 3.13 
1 2.91 3.95 3.13 
1 2.91 3.95 3.13 
1 2.91 3.95 3.13 

Grand Mean 2.91 3.95 3.13 

Count 42 11 53 

Dependent 
Variable 

4 2.75 4.07 3.02 

5 3.21 4.30 3.43 

6 3.96 4.85 4.15 

7 4.48 5.04 4.59 

8 4.88 5. 51 5.01 

Grand Mean 3.86 4.75 4·.04 

Count 42 11 53 
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Table 71 

Unrefined Means for Intervention Levels 

Before and After 6th Grade 

Reading Cells 1, 3, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 6th Grade 6th Grade Mean 

1 1.95 3.56 2.20 

1 1.95 3.56 2.20 

1 1.95 3.56 2.20 

l 1.95 3.56 2.20 

l 1.95 3.56 2.20 

l 1.95 3.56 2.20 

Grand rJiean 1.95 3.56 2.20 

Count 27 5 32 

Dependent 
Variable 

3 2.54 4.52 2.85 

4 2.93 5.16 3.28 

5 3.44 5.28 3.73 

6 4.21 5.74 4.45 

7 4.66 5.86 4.84 

8 5.02 6.32 5.22 

Grand Mean 3.80 5.48 4.06 

Count 27 5 32 
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Table 78 

Unrefined Means for Intervention Levels l-6 

Math Cells 1, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) 1st 2nd 3rd 4th 5th 6th Mean 

1 1.34 1.88 2.51 2.63 3.24 3.10 2.44 

1 1.34 1.88 2.51 2.63 3.24 3.10 2.44 

Grand Mean 1.34 1.88 2.51 2.63 3.24 3.10 2.44 

Count 17 20 36 12 17 17 119 

Dependent 
Variable 

7 3.28 3.49 3.70 3.88 4.18 4.24 3.77 

8 3.73 3.54 4.09 4.33 4.62 4.88 4.16 

Grand Mean 3.51 3.51 3.89 4.10 4.40 4.56 3.96 

Count 17 20 36 12 17 17 119 
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Table 79 

Unrefined Means for Intervention Levels 1-6 

Math Cells 1, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) 1st 2nd 3rd 4th 5th 6th Mean 

1 1.45 1.84 2.40 2.70 3.26 3.06 2.40 

1 1.45 1.84 2.40 2.70 3.26 3.06 2.40 

l 1.45 1.84 2.40 2.70 3.26 3.06 2.40 

Grand Mean 1.45 1.84 2.40 2.70 3.26 3.06 2.40 

Count 14 19 27 4 16 13 93 

Dependent 
Variable 

6 3.23 3.20 3.54 3.75 3.94 4.18 3-59 

7 3.53 3.49 3.80 4.28 4.23 4.38 3.87 

8 3.91 3.54 3.10 4.65 4.69 5.08 4.22 

Grand Mean 3-55 3.41 3.81 3.23 4.29 4.55 3.90 

Count 14 19 27 4 16 13 93 
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Table So 

Unrefined Means .for Intervention Levels 1-6 

Math Cells 1, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate => Grand 
(Pretest) 1st 2nd 3rd 4th 5th 6th 7th Mean 

1 1.34 1.88 2.51 2.63 3.24 3.10 3.56 3.58 

1 1.34 1.88 2.51 2.63 3.24 3.10 3.56 3.58 

Grand Mean 1.34 1.88 2.51 2.63 3.24 3.10 3.56 3.58 

Count 17 20 36 12 17 17 18 137 

Dependent 
Variable 

7 3.28 3.49 3.70 3.88 4.18 4.24 4.83 3.91 

8 3.73 3.54 4.08 4.33 4.62 4.88 5.27 4.30 

Grand Mean 3.51 3.51 3.89 4.10 4.40 4.56 5.05 4.10 

Count 17 20 36 12 17 17 18 137 
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Table 81 

Unrefined Means for Intervention Levels 1-6 

Math Cells 1, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate => Grand 
(Pretest) lst 2nd 3rd 4th 5th 6th 7th Mean 

1 1.45 1.84 2.40 2.70 3.26 3.06 3.10 2.46 

1 1.45 1.84 2.40 2.70 3.26 3.06 3.10 2.46 

1 1.45 1.84 2.40 2.70 3.26 3.06 3.10 2.46 

Grand Mean 1.45 1.84 2.40 2.70 3.26 3.06 3.10 2.46 

Count 14 19 27 4 16 13 10 103 

Dependent 
Variable 

6 3.23 3.20 3.54 3.75 3.94 4.18 4.20 3.65 

7 3.53 3.49 3.80 4.28 4.23 4.38 4.24 3.93 

8 3.91 3.54 4.10 4.65 4.69 5.08 4.73 4.27 

Grand Mean 3.55 3.41 3.81 4.23 4.29 4.55 4.45 3.95 

CoW1t 14 19 27 4 16 13 10 103 
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Table 82 

Unrefined Means for Intervention Levels 1-6 

Math Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Grand 
(Pretest) <1st 1st 2nd 3rd 4th 5th 6th Mean 

1 PI\:20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

1 PK.20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

1 PK.20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

1 PK.20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

1 PK.20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

Grand Mean PK.20 1.40 2.03 2.21 2.40 3.37 3.25 2.23 

Count 1 8 9 15 2 6 4 45 

Dependent 
Variable 

4 0.70 2.63 2.61 3.06 3-75 3.97 4.78 3.11 

5 1.80 2.94 3.39 3.30 3-75 4.15 4.08 3.49 

6 2.10 3.39 3.61 3.56 4.05 4.28 5.08 3.76 

7 2.70 3.49 3.77 3.80 4.95 4.58 5-35 4.01 

8 3.50 3.83 3.81 4.22 5.35 4.77 5.78 4.30 

Grand Mean 2.16 3.25 3.44 3.59 4.37 4.35 5.04 3.73 

Count 1 8 9 15 2 6 4 45 
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Table 83 

'Unrefined Means for Intervention Levels 

Before and After lst~-Grade 

Math Cells 1, 4, 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 1st Grade 1st Grade Mean 

1 1.80 2.39 2.33 

1 1.80 2.39 2.33 

1 1.80 2.39 2.33 

1 1.80 2.39 2.33 

1 1.80 2.39 2.33 

Grand Mean 1.80 2.39 2.33 

Count 1 49 50 

Dependent 
Variable 

4 1.70 3.23 3.18 

5 1.80 3.61 3.57 

6 2.10 3.89 3.85 

7 2.70 4.12 4.10 

8 3.50 4.42 4.40 

Grand rJiean 2.16 3.85 3.82 

Count 1 49 50 
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Table 84 

Unrefined Means for Intervention Levels 

Before and After 3rd Grade 

Math Cells 1, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 3rd Grade 3rd Grade Mean 

l 1.50 2.93 2.53 

l 1.50 2.93 2.53 

Grand Mean 1.50 2.93 2.53 

Count 39 102 141 

Dependent 
Variable 

7 3.25 4.09 3.86 

8 3.50 4.54 4.25 

Grand Mean 3.38 4.31 4.06 

Count 39 102 141 
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Table 85 

Unrefined Means for Intervention Levels 

Before and After 3rd Grade 

~Bth Cells 1~ 5, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 3rd Grade 3rd Grade Mean 

1 1.56 2.75 2.36 

1 1.56 2.75 2.36 

1 1.56 2.75 2.36 

1 1.56 2.75 2.36 

Grand Mean 1.56 2.75 2.36 

Count 26 53 79 

Dependent 
Variable. 

5 2.89 3.64 3.39 

6 3.31 3.97 3.75 

7 3.56 4.23 4.01 

8 3.70 4.67 4.35 

Grand Mean 3.37 4.13 3.88 

Count 26 53 79 
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Table 86 

Unrefined Means for Intervention Levels 

Before and After 4th Grade 

Math Cells 1, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.98 3.16 2.53 

1 1.98 3.16 2.53 

Grand Mean 1.98 3.16 2.53 

Count 75 66 141 

Dependent 
Variable 

7 3.47 4.30 3.86 

8 3.78 4.79 4.25 

Grand fJiean 3.62 4.54 4.06 

Count 75 66 141 
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Table 87 

Unrefined Means for Intervention Levels 

Before and After 4th Grade 

Math Cells 1, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 4th Grade 4th Grade Mean 

1 1.91 3.08 2.40 

1 1.91 3.08 2.40 

1 1.91 3.08 2.40 

Grand Mean 1.91 3.08 2.40 

Count 62 45 107 

Dependent 
Variable 

6 3.26 4.04 3-59 

7 3.55 4.30 3.86 

8 3.80 4.77 4.21 

Grand Mean 3.53 4.37 3.89 

Count 62 45 107 
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Table 88 

Unrefined Means for Intervention Levles 

Before and After 5th Grade 

Math Cells 1, 6, 7, and 8 (LD Only) 

Cells Intervention Grade Levels 

Covariate Before After Grand 
(Pretest) 5th Grade 5th Grade Mean 

1 1.96 3.12 2.40 

1 1.96 3.12 2.40 

1 1.96 3.12 2.40 

Grand Mean 1.96 3.12 2.40 

Count 66 41 107 

Dependent 
Variable 

6 3.29 4.07 3-59 

7 3.59 4.30 3.86 

8 3.85 4.79 4.21 

Grand Meand 3.78 4.38 3.89 

Count 66 41 107 
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CAL AGENT 
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mah ISD 

EXECUTl V .t; ~u~nu 

:phone 817-663-2281 
Glen Lowrance Childress ISD 
Larry Jones Crowell ISD 
Bill Wood Memphis ISD 

tE::TOR 
rron Welch 

.GNOSTICIANS 
: Jaggers 
1bel Dockery 

GREENBELT SPECIAL SERVICES COOPERATIVE 
P. 0. BOX 150 

QUANAH, TEXAS 79252 

August 24, 1982 

Stanley Jaggers Quanah ISD 
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ephone 817-663-5582 

The College of Education 
Texas Woman's University 
Denton, TX 76204 

To Whom It May Concern: 

The purpose of this letter is to assure you that 

the local school administrators of the cooperative dis­

trict are aware of the study in which Mrs. Carmon Welch 

is using longitudinal data which were collected on handi-

capped students served by the cooperative district spe-

cial education program. Students' personal identifica-

tions were removed from the data, and identification 

numbers were assigned. 

These data were collected and used for specific pro-

gram purposes, but no efforts or provisions have been 

made to analyze them on a longitudinal basis. 

Therefore, I see no problem in Mrs. Welch's using 

the data in her longitudinal study. 

Dissertation/Theses signature page is here. 

To protect indiv~duals we have covered their signatures. 
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