
• TECHNISCHE UNIVERSITÄT

KAISERSLAUTERN
Fachbereich Sozialwissenschaften

Fachgebiet Frühförderung

Thomas Lachmann ΐ

Basic Determinants of
Specific Learning Disabilities in Reading:

Experimental Exploration of Component Functions
in Reading and of Deficits in their Coordination

Experimental Exploration of Learning

and Learning Disabilities

Thomas Lachmann (Ed.)



I BASIC FUNCTIONS OF READING:
IDENTIFICATION AND RECOGNITION OF LETTERS

1.1 Language and Reading 2

1.2 Functions of Reading and their Neural Basis 3

1.2.1 Functions of Language comprehension 3
1.2.2 Functions of Reading 4
1.2.3 Attentional and Coordination Processes in Reading 6

1.3 Experimental Research on Letter Identification and Letter Recognition
as Basic Functions of Reading 8

13.1 Congruence Effects in Letters and Non-letters 8
1.3.2 Experiments 16

1.3.2.1 Experiment 1 16
1.3.2.2 Experiment 2 22
1.3.2.3 Experiment 3 28
1.3.2.4 Experiment 4 31
1.3.2.5 Experiment 5 35
1.3.2.6 Experiment 6 38
1.3.2.7 The Choice of the Perceptual Strategy Depends on Task Demands41
1.3.2.8 General Discussion of Experiment 1-6 42

13.3 Memory and Presentation Time: Congruence Effects in Letter
Recognition 46
1.3.3.1 Experiment 7 48
1.3.3.2 Experiment 8 56
1.3.3.3 General Discussion: Letter Recognition as a Specific Function of

Reading 60

1.4 Short Summary 62

II EXPERIMENTAL EXPLORATION OF DYSFUNCTIONS
IN LEARNING TO READ

2.1 Introduction to the Functional Coordination Deficit Model
of Developmental Reading Disability 64

2.1.1 The beginning of a scientific interest in reading disability 64
2.1.1.1 The Educational Concept of Reading Disability 64
2.1.1.2 From Aphasia to Congenital Word-Blindness 65
2.1.1.3 The Neurological Basis of Education 67
2.1.1.4 Strephosymbolia as a Developmental Learning Disability 68
2.1.1.5 Abnormal Hemispheric Dominance in Children with Reading

Disability? 70

I



2.1.1.6 PostOrton 73
2.1.1.7 The Phonological Turnaround 74

2.1.2 Functional Coordination in Reading 76
2.1.2.1 The Reading Process 76
2.1.2.2 Learning to Read: Paris in the the Spring 77

2.1.3 Functional Fragmentation: The Dilemma of Experimental Reading
Disability Research 78

2.1.3.1 Fragmentation of the Reading Process 78
2.1.3.2 The Specificity of the Coordination Process in Reading 80

2.1.4 The Symmetry-Generalization Model 83
2.1.4.1 Revival of an Unpopular Dinosaur: Welcome Back to Orton 83
2.1.4.2 Symmetry-Generalization in Object Recognition: Advantage 84
2.1.4.3 Symmetry-Generalization in Reading: Disadvantage 86

2.1.5 Summary and conclusions 88

2.2 Theories of Reading Disability 90

2.2.1 Classification of Reading Disability Models 90
2.2.1.1 Processing Domain 90
2.2.1.2 Mono-/Multi-causality 92
2.2.1.3 Level of Processing 93

2.2.2 Methodological Inconsistencies in Experimental Reading Disability
Research 97
2.2.2.1 Premises of Comparing Experimental Results on

Reading Disability 97
2.2.2.2 Sample Creation 97
2.2.2.3 The Discrepancy Criterion and the Definition of Dyslexia 98
2.2.2.4 The Silver Lining of the Demerit:

Practical Educational Arguments in Advance of the
Discrepancy Definition 101

23 Summary 101

2.4 Empirical Evidence for Symmetry Generalization in Disabled
Readers: Reviewed and Own Experimental Results on Reversal Errors 104

2.4.1 Introduction 104

2.4.2 Review: The Classical Studies 106
2.43 Review: Studies in the Last Decades 108
2.4.4 Review: Related Studies I l l

2.4.4.1 The Name Code Deficit Model 111
2.4.4.2 Critique on an Influential Study 113

2.4.5 Review: Evidence for the Symmetry Generalization Model
from Own Experiments 114
2.4.5.1 Discrimination of Orientational Related Letters and Patterns 114

2.4.5.1.1 The Task 115
2.4.5.1.2 Main Results and Discussion 116

2.4.5.2 Mental Rotation of Letters in Reading Disability 117
2.4.5.2.1 Mental Rotation 117
2.4.5.2.2 Mental rotation studied in disabled readers 118
2.4.5.2.3 The Task 119
2.4.5.2.4 Results and Discussion.... 119

Π



2.4.6 General Discussion 123
2.4.6.1 Comparing and Evaluating the Reviewed Studies 123
2.4.6.2 Reinterpretation of the Reviewed Studies:

Reducing to a Common Denominator 127

2.5 Experimental Exploration of Component Functions of Reading in
Subgroups of Developmental Dyslexics 129

2.5.1 General Introduction 129
2.5.1.1 Functions under Investigation 129
2.5.1.2 General Aspects of the Method:

Dyslexia Definition and Sample Creation 129
2.5.2 The Visual Domain:

Evidence for a Temporal Processing Deficit
in a Subgroup of Dyslexies 131
2.5.2.1 The Temporal Processing Deficit Hypothesis 131
2.5.2.2 The relationship Between Visuo-Perceptual Organization,

Temporal Processing and Reading 133
2.5.2.3 The Identification of Subgroups by Testing their Impaired

Subfunction 139
2.5.2.4 Method of Experiment 9 and 10 140
2.5.2.5 Results of Experiments 9 and 10 144

2.5.2.5.1 Definition of Subgroups 144
2.5.2.5.2 Experiment 9: Results and Discussion 146
2.5.2.5.3 Experiment 10: Results and Discussion 149

2.5.2.6 General Discussion of Experiments 9 and 10 154
2.5.2.7. Summary and Conclusions 160

2.5.3 Diagnostic Subgroups of Developmental Dyslexia Have Deficits in
Different Subfunctions of Reading 162
2.5.3.1 Patterns of Reading Problems: Diagnostic Clusters 162
2.5.3.2 Experiments: General Points of Methodology and

Sample Creation of Experiments 11-13 166
2.5.3.2.1 Sample creation 166
3.5.3.2.2 The Ascertainment of Subgroups

in Experiments 11 -13 168
2.5.3.3 The Auditory Domain:

Sound Discrimination in Developmental Dyslexia 168
2.5.3.3.1 Phonological versus Auditory Deficit 168
2.5.3.3.2 Electrophysiological Methods: Neural Correlates of

Sound Processing and Discrimination 169
2.5.3.3.3 The Mismatch Negativity in Dyslexia 171
2.5.3.3.4 Experiment 11 (Sound Discrimination) 172
2.5.3.3.5 General Discussion 184
2.5.3.3.6 Summary and Conclusions 187

2.5.3.4 Functions of Visual-Auditory Coordination:
Experiments 12 and 13 (Syllable and Letter Processing) 189
2.5.3.4.1 General Introduction: Experiments 12 and 13 189
2.5.3.4.2 Experiment 12 (Inter-modal Syllable Discrimination).... 190
2.5.3.4.3 Experiment 13 (Letter and Non-Letter Matching) 200

III



Ill SUMMARY

3.1 Basic Functions of Reading:
Negative Congruence Effects in Letter Processing
Point to Different Perceptual Feature Integration Strategies
for Letters and Non-Letters 216

3.2 The Functional Coordination Deficit Framework of Reading Disability
and the Model of Symmetry Generalization 218

3.3 Experimental Exploration of Distinct Deficits in Diagnostic
Subgroups of Dyslexies 220
3.3.1 Visual Temporal Processing in Subgroups of Dyslexies 220
3.3.2 Visual-Phonological Coordination: Grapheme, Phoneme and

Syllable Processing in Diagnostic Subgroups of Dyslexies 221
3.3.2.1 Neuronal Correlates of Sound Reception

and Discrimination 221
3.3.2.2 Inter-modal Syllable Matching 222
3.3.2.3 Specific Congruence Effects in Letter Matching 224

3.4 Finally (...) 225

References 228

Acknowledgement 260

Appendix 261

rv


