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1. INTRODUCTION 

 

A learning disability is a state that emerges from the constant interaction of external and 

internal conditions of the development of personality. In this children group the weaker 

functioning of biological and psychological functions can also be observed outside a formal 

learning situation. Children that are regarded as having a learning disability fall into two 

categories: children who have been found to have a mild mental disability by a committee of 

experts responsible for the examination and rehabilitation of learning abilities; and students 

who fail or perform poorly in elementary school. The two groups together make up about 10-

15% of compulsory school age children (Mesterházi 1998; Gaál 2000). 

The developmental characteristics that determine the cognitive activities of children with 

learning disabilities also affect the quality of perception, execution and emotional domain. 

Accordingly, there are differences to be found in mother tongue competence in comparison to 

children with an average developmental rate, including speech perception and processing and 

the child's vocabulary as well. 

In this paper I examine the processes of perception within the theoretical framework of the 

hierarchical and interactive model of speech perception. This theoretical background provides 

the basis for the test series (Gósy 1995/2006) utilized in speech perception research too, 

which allows the description of the separately and interactively functioning levels of speech 

perception and speech comprehension. Active vocabulary was tested by a picture naming 

experiment.  

In my research I attached great importance to the thorough description of speech processing 

performances, the in-depth illustration of vocabulary, and finally, the assessment of 

educational developmental impacts on the examined areas. The research aims at highlighting 

the problems of speech processing in children with learning disabilities, illustrating the 

condition of their vocabulary and their typical errors. Skills examined in the survey greatly 

influence school success. 

With the emergence of integration this issue affects not only the work of special education 

teachers, but also the work of primary and secondary school teachers now – in a more 

complex manner than in the past. Accordingly, the primary aim of my thesis is to formulate 

conclusions that can be used in everyday educational work and contribute to the development 

of professional expertise. The results of the investigation can be put to use primarily in the 

methodology of mother-tongue education and communication skill development. The results 
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contribute significantly to the understanding of children with learning disabilities and the 

planning of complex developmental programs put into practice. 

 

 

2. STRUCTURE OF THE THESIS 

 

This paper consists of 13 chapters in which I studied speech processing and word activation of 

7 and 10 year old majority-attended primary school students diagnosed with learning 

disability. The different levels and sub-processes of speech perception and speech 

comprehension were measured with a standardized method, while the status of active 

vocabulary was tested with assessment material that is currently under standardization 

procedure. 

Chapter 1. is the introduction, which describes the timeliness and overall purpose of the study. 

Chapter 2. explains the process of speech perception and speech comprehension and how they 

relate to the acquisition of mother tongue, outlines models of speech processing and the 

mechanism and elements of the hierarchical model. 

Chapter 3. gives an account of the general characteristics of the mental vocabulary, its 

relationship to first language acquisition and its access procedures in speech production and 

speech comprehension. 

Chapter 4. describes the theoretical and practical approach to learning ability, including the 

definition of learning disability, the causes of its formation, its characteristics, attributes in 

language usage and the possibilities of coeducation. 

Chapter 5. contains the objectives and main hypotheses of the paper. This thesis is the first to 

explore in such detail the speech perception processes and mental vocabulary of children with 

learning disabilities, relying on a large amount of empirical data. Gaining results from multi-

level speech comprehension tests this thesis intends to assist the differentiation between 

typical and atypical functioning, while contributing to the exploration of access processes to 

mental vocabulary in the target population. 

Chapter 6. introduces the general methodology of the examinations,  their proceedings and the 

test subjects. 

Chapter 7. discusses the results of the examinations. 

Chapter 8. contains case studies in order to show individual characteristics of development.   

It gives a detailed account of speech processing in 7 and 10 year old children with learning 

disabilities and 7 and 10 year olds who develop at a typical pace. 
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Chapter 9. presents the conclusions drawn from the examinations and offers recommendations 

for educational practice. 

Chapter 10. states the theses of this study. 

Chapter 11. gives a summary of the general conclusion. 

Chapter 12.  contains the bibliography. 

Chapter 13.  is an appendix that includes speech processing and vocabulary test forms that 

were used in the study, along with documents that were filled in by the various test groups. 

 

3. MATERIAL, METHODS, TEST SUBJECTS 

 

In the course of the investigation seven 10-item and one 4-item subtest were extracted from 

the GMP diagnostic test of speech perception (Gósy 1995/2006) and were used as a method to 

cover the examined areas. The test series diagnose the functioning of each of the three levels 

of speech perception: acoustic detection is examined by sentence and word identification in 

noise subtests, phonetic perception by narrow frequency sentence identification subtests, and 

phonological perception by artificially accelerated sentence identification subtests. The two 

lower - syntactic and semantic - levels of speech comprehension are tested with sentence 

comprehension and text comprehension subtests. The level of interpretation and association 

functioning can also be inferred from the performance in this latter subtest. Simultaneous 

functioning of perceptual levels, interrelations of this process with the production system, 

serial perception is measured by the identification of meaningless sound sequences subtest. 

The ability to convert voices of the mother tongue into tactile transformation is measured by 

the examination of transformative perception subtest, which can predict if the child would 

face any difficulties with the technique of reading and writing. From the age of 7 the expected 

standardized value in all subtests is 100%.  

In the active vocabulary test (LAPP) we expect the child to name the image shown to them. 

According to the creators of the test (Lőrik–Ajtony–Palotás–Pléh 1997) the average 

performances to be expected at the age of 7 are as follows: noun performance 71.6%, verb 

performance 63.7% while the overall performance is 70.2%. Healthy development can be 

safely distinguished from the underdeveloped and inattentive relying on noun and verb 

performance. The procedure does not examine how adequately children describe the pictures. 

A collection of examples clearly specifies acceptable answers. 

The examinations took place in the interval between 2005 and 2012. The target groups of the 

GMP test were 50 children aged 6;10-7;4 and 50 children aged 9;10–10;4 with learning 
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disabilities receiving integrated education. Sex ratios were approximately balanced among 

participants. The target group of the LAPP test also included 50 children aged 6;10-7;4 and 50 

children aged 9;10–10;4 with learning disabilities. Children who attended the same class or 

grade with average abilities served as the control group in both examinations. They were aged 

6;10–7;4 and 9;10–10;4 with equal sex ratios. In the series of experiments data were evaluated 

with the same statistical program (SPSS 20.0).  

 

4. STUDIES ON SPEECH PROCESSING AND WORD ACTIVATION 

 

A dysfunction of the speech processing mechanism occurs when the identification of the 

heard statement is inaccurate, its interpretation is inhibited. Either of the three processes of 

speech perception can show signs of delay or dysfunction, however, in most cases more or 

less all three sub-processes are involved. Impaired functioning affects accurate articulation, 

speech comprehension and vocabulary formation. These can lead to poor speech production 

and a difficulty in attaining written language (Adamikné 1996). 

In speech production, the process of accessing vocabulary means finding the intended speech 

signal; in speech comprehension it is the sequence of actions in which the matching is done 

between the acoustic signal sequence that represents a word and a given unit of the 

individual's mental vocabulary. The process of vocabulary access uploads the vocabulary that 

has just been activated. The process of accession or word recognition is dependent on the 

acoustic structure, the prevalence, the pace of articulation and the context of the word (Gósy 

2000, 2005). The failure of access to the vocabulary can be even more prominent in an intense 

emotional state, especially in anxiety or fatigue. Access to vocabulary is greatly influenced by 

the usage prevalence of words, accordingly, it can be generally stated that we have a quicker 

access to high-frequency words. 

Data from this present study confirm the statement based on findings from other studies 

(Gósy 2007; Macher 2009) that there is a significant difference between speech processing 

and vocabulary activation processes of children with learning disabilities and the perceptual 

level of a control group of typically developing children. For average results of the examined 

groups refer to Figure1. 
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Figure 1. 

Average speech processing and vocabulary performance of examined groups (in percentage) 

 

In a quantitative representation of deviation the following major differences can be drawn.    

In the speech processing test series 7 year old children with learning disabilities have an 

average of 52.14%, while this result is 58.66% in the 10 year old age group. Performances in 

both age groups show very severe rates of delay. Deviation of occurring values decreases in 

younger children with learning disabilities, but the minimum and maximum of occurring 

values increase at 10 years of age. In both age groups children achieved the lowest average 

results in the serial perception and sentence identification in noise subtests, while the highest 

average performances were reached in the transformative perception and sentence 

comprehension subtests. 

About the average results of speech perception subtests the following assertions can be made. 

Figure 2. shows the perceptual threshold curves that can be deduced from acoustic, phonetic 

and phonological results of the processing mechanism, in other words, the  average perceptual 

results of the groups under examination. Based on results from both groups of children with 

learning disabilities, the so-called mountain range type curve can be seen, which shows a 

rising-rising-falling trend. On a group level, the curve type indicates delay, experience has 

shown that compared to the characteristics of a normal developmental rate, acoustic-phonetic 

performance shows a higher average than acoustic performance. The figure illustrates that in 

both age groups with learning disabilities the level of phonetic perception are at the highest 
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grade. Phonological processing functions at a lower level compared to phonetic performance 

in both age groups, however, compared to acoustic performances, it shows a different picture. 

It is a sign of dysfunction that results are higher than the performance in the acoustic detection 

subtest while they are lower than the results in the subtest that measures the functioning of 

acoustic-phonetic levels. The curve for those with learning disabilities is in the middle of the 

diagram, indicating the severity of the delay. The degree of delay is very severe in both 

examined target groups, and on all three levels, i.e. the children are delayed behind their 

biological age by more than 3 years. 

 

 

 

Figure 2. 

Perceptual curve of examined groups (in percentage) 

 

The severity of perceptual dysfunction is indicated by a decreased performance in 

phonological perception compared to phonetic perception results. Precise knowledge of the 

type of dysfunction helps in planning and predicting the duration of therapy. Values inferred 

from the results of 7-year-old children with learning disabilities indicate very severe delays 

and require several years of intensive development. 

On a group level, the curve type indicates delay, however, it is important to note that in case 

of children with learning disabilities 56% of the individual perceptual curves showed 

dysfunction at age 7 while 40% showed dysfunction at age 10. Curves described in literature 

fall into one of 9 types and can be further classified into subtypes (Gósy 2000; Horváth 2007). 
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Almost all 9 curve types occurred in case of children with learning disabilities. The four most 

common curve types are displayed in Figure 3. 

 

 

Figure 3. 

The most common curve types (in percentage) 

 

Experience has shown that on a group level the type of delay characterized by the mountain 

range curve is the most common at school-age and this is the type that occurred the most often 

among the examined children too. The unchanging-rising-falling subtype of the curve 

appeared in fewer cases. The main type occurred in 32%, while the subtype occurred in 10% 

of children with learning disabilities. 

Identically to the ratio of the mountain range curve type, the sawtooth, which is a rising-

falling-rising or falling-rising-falling curve, and which indicates the remittent functioning of 

various perceptual processes, can be found in 42% of children with learning disabilities – 

mostly in the 7 year old age group. Among the examined children the former type is 

prevalent, and because it does not correspond to the expected developmental curve, it 

indicates severe dysfunction. 

The rising-falling-falling curve that resembles a rooftop is characterized by a phonetic and 

phonological performance that is lower than the acoustic-phonetic level. Accordingly, it 

indicates serious delays. Its main type occurred in 22%, while its subtypes in 14% of children 

with learning disabilities. 

The fourth most common type of curve among – typically 10 year old – children with learning 

disabilities is the rising-falling-falling curve that resembles an inverted trough. The curve 
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occurs in 26% of the group and is characterized by a highest acoustic-phonetic perception and 

a lowest phonological performance. It may indicate very serious dysfunction depending on the 

actual value of acoustic and phonological perception. 

Among sub-processes related to speech perception the average result of the subtest for serial 

perception is 41.2% at age 7, and 53.6% at age 10, which is less than the standard average 

performance of 3-year-olds. Accordingly, the dysfunction of serial perception is very severe. 

The average result of the transformative perception test is 64.5% at age 7, which proved to be 

the easiest in the examination of speech processing. 6 of the children showed normal 

functioning. At age 10, their average performance was 71.5% and 9 of them performed at an 

age-appropriate level. 

In the mechanism of processing the average performance of speech comprehension is 56.3% 

at age 7 and 63.8% in 10 year old children with learning disabilities. In the sentence 

comprehension test, the rate of delay is moderate at age 7 and profound at age 10. Their 

average text comprehension performance is below the standard average performance of five-

year-olds, text comprehension is severely dysfunctional at age 7 and very severely 

dysfunctional at age 10. Differences in performance are characteristic to the developmental 

delay: sentence comprehension is more developed in 65% of the younger group, and 84% of 

the 10-year-olds – which is similar to typically developing children's performance. 

Comparing results obtained in speech comprehension and speech perception an unexpected 

result can be stated: in the examined groups of children with learning disabilities the average 

speech comprehension performance was significantly higher than the level of perception.   

My assumption is that the insufficiently established strategy of perceptive functioning may be 

the reason why in case of children participating in the study a better functioning of more 

complex processes seem to have a negative impact on the functioning of more simple 

processes, in the same way as it can be found – according to literature – in most children with 

severe speech impediments (Gósy 2007). 

During my analysis of speech processing I have found the following errors in greater 

proportions in children with learning disabilities than in the control group: slow, intermittent 

repetition, repetition of heard word fragments; reproduction of a meaningless sequence 

instead of a meaningful one; improper use of melody; problem with perceiving a more 

complex sentence structure; repetition of sentence fragments instead of a complete sentence; 

substitution of sounds  and identification of a meaningful word instead of a  meaningless one. 

I encountered metathesis only during the examination of children with learning disabilities. 

There are problems with the understanding of syntactic forms that express more complex 
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logical relations, major difficulties with the correct interpretation of uncommon word order, 

and beside problems with recognizing interrelations the understanding of details is 

troublesome too. 

The statistical average of performance in the test series examining active vocabulary of 7-

year-old children with learning disabilities is 12.92%. The statistical average of the group of 

10 year old children is higher than the results of 7-year-olds with learning disabilities: 27.8%. 

The dispersion of occurring values increases compared to younger children with learning 

disabilities and the occurring minimum and maximum values increase as well. Large 

individual variations can be seen in the active vocabulary test of 7 and 10 year old children 

with learning disabilities. In both age groups children attained the lowest average results in 

the noun category. Performance in both age groups suggests very severe delays. Certain 

characteristics can be observed in the types of errors registered on a group level. 

When paraphrasing a word – the most common among errors – the child often attempts to 

recall a specific word by relating it to the function of the object or an event. Explanations 

given by children with learning disabilities were typically short here. The second most 

frequent type of error was sonic similarity. In this instance, the expected and expressed 

numbers of syllables of the words were almost always the same, in most cases, the vowels 

too. After recognition of an image, the elongation and repetition of the first sound or syllable 

was characteristic to all examined groups. 

Among meaningless sound sequences the first or last syllable was often the same as a given 

syllable of the expected response word. In both test groups about the same ratio of children 

was not able to name an image in spite of leading questions. Metathesis could only be found 

among children with learning disabilities, in 10 of the cases at age 7, and in 8 of the cases at 

age 10. I found sound insertions and omissions in 10 cases among children with learning 

disabilities. 

Speech perception, related sub-processes and speech comprehension of the processing 

mechanism may function in close correlation or autonomously as well. Pearson correlation 

analysis of the average results of the three areas has justified relations that differ in strength. 

These are shown in Figure 4. At age 7, children with learning disabilities show a moderately 

significant correlation (r= 0.628 and r= 0.610) between speech perception and comprehension, 

and speech comprehension and related sub-processes. Speech perception and related sub-

processes show a strongly correlated, firm relationship (r= 0.715), at a 99% significance level. 
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Figure 4. 

Correlation of examined processes in 7-year-old (left) and 10-year-old (right) children with 

learning disabilities 

 

Changes in the relationships are characterized by an intensifying correlation (r= 0.728) 

between perception and comprehension and a fading correlation (r= 0.622) between 

perception and related sub-processes and a constant, moderate correlation (r= 0.603) between 

speech comprehension and related sub-processes. In the examination of vocabulary access 7-

year-old children with learning disabilities showed a strongly correlated, firm relationship (r = 

0.752) between noun and verb performance, while this correlation cannot be observed at age 

10. Data from the present research confirm the statement formulated on the basis of other 

studies (Gósy–Horváth 2006; Gósy 2007), that a weaker perceptual performance shows closer 

correlations between processes, and that in the case of atypical development, processing is 

only capable of functioning – even at a low level – if the sub-processes form a constant-

strengthening relationship, they function in close co-operation, where relative independence 

of processes represents qualitative change. This trend cannot be observed in the activation of 

mental vocabulary, so that development is ensured by autonomous processes. 
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Within the same test group, the rate of development can be observed from the differences 

between results attained at age 7 and 10. Average speech processing results of children with 

learning disabilities show a significant difference between age 7 and 10, on the benefit of 10-

year-olds. The average of 7-year-olds is 52.14% compared to the 58.66% average result of 10-

year-olds. The statistical value that indicates the development of speech perception and 

speech comprehension processes is: t(98) = -2.252, p = 0.27. In vocabulary activation, there is 

a significant difference between average results of 7 and 10 year old children with learning 

disabilities on the benefit of 10-year-olds. Compared to the 12.92% average of 7-year-olds, at 

age 10 the result is 27.8%. The statistical value of this is: t(98) = -8.083, p < 0.01. 

 

5. CONCLUSIONS 

 

Summarizing and generalizing the test results of empirical data the following statements can 

be made. 

In all children diagnosed with learning disabilities a difficulty of vocabulary activation can be 

observed, as well as some degree of delay of the mechanism of speech perception, which 

implies dysfunction due to the varied shapes of threshold curves and the very serious rate of 

delay. Acoustic and phonological perception results are remarkably weak, which endangers 

educational advancement and may imply dysfunction of hearing processes. 

It is an unexpected result that in the examined groups with learning disabilities average 

performance in speech comprehension is significantly higher than the quality of speech 

perception. Speech processing and vocabulary activation procedures of children with learning 

disabilities differ significantly from the perceptual level of typically developing children in 

the control group. Precise knowledge of the type of dysfunction helps in the formulation of 

developmental activities. 

Compared to the expected performance at their age, the delay of children with learning 

disabilities in functioning of speech processing mechanisms and vocabulary activation is an 

average of 3.5 years at age 7, while it is higher, approximately 6.5 years at age 10. This result 

is consistent with the general observation that children with a mild intellectual disability may 

show an average of 2-3 years or even 5-7 years of developmental delay in elementary basic 

skills compared to their ordinary peers. In the development of particular skills significant 

differences can be observed, as shown by the results of specific subtests.  

In accordance with the preliminary expectation, phonological processing functions at a lower 

level than phonetic performance in both age groups, however, in comparison with acoustic 
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performances it shows a different picture. It is a sign of dysfunction that results are higher 

than those obtained in the acoustic perception performance subtest, while lower than the 

results of the subtest measuring the functioning of acoustic-phonetic levels. Research found in 

literature (Csépe 2002) suggests that deficiency in phonological processing results in severe 

reading dysfunctions. 

Based on the results of children of both ages in the target group the mountain range curve type 

can be identified, which indicates delay, however, individual perceptual curves showed 

dysfunction in 56% of children with learning disabilities at age 7 and in 40% at age 10.         

A weaker functioning of other sub-processes compared to phonetic perception is characteristic 

to dysfunction types in general. 

Regarding the sub-processes related to processing, in case of serial and transformative 

perception examined in this thesis the preliminarily assumption has been justified that the 

children groups perform under the level that signifies proper functioning. The delay of sub-

processes related to perception limits the expansion of vocabulary and the proper technical 

functioning of reading and writing. In comparison with results of other subtests however, a 

higher-level functioning of transformative perception calls attention to the reasonable usage of 

the performance subtests/probes of psychometric examinations. Those with learning 

disabilities usually perform better in these non-verbal tests compared to verbal test results. In 

addition, relying on the results, consideration should be given to applying many activity-based 

didactic elements into the course of teaching whenever possible, as it can be seen in the 

methodology of open learning. 

At both ages in the target group typically the same error types were observed, the results of 

which confirm the theory about the necessity of a complex development, since without the 

development of cognitive skills transfer effects cannot act on the development of abilities. 

In the target group, between 7 and 10 years of age, stronger correlations can be measured 

between speech perception and comprehension, and speech comprehension and related sub-

processes. This trend cannot be observed in the case of mental vocabulary activation, so that 

development is ensured by autonomous processes. 

Concerning the average performance of boy and girl groups, there is a significant gender 

difference in favor of boys, at both ages in the target group. Subtests showed significantly 

better results in favor of boys with two exceptions at age 7, and with one exception at age 10. 

Regarding vocabulary there was no significant difference to be found between boys and girls 

in the examined groups, neither in average performance, nor in the noun, nor in the verb 

category.  
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It seems to be an encouraging outcome concerning the potential for progress in children with 

learning disabilities and the ameliorative impact of the school that according to the results of 

the present survey the pace of development is similar in the target- and in the control group. 

The rate of progress however is scant and requires further elaboration and future research in 

order to develop a much more efficient developmental assistance. 

The idea emerges that the teaching methodology used in inclusive education might not always 

be suitable for the development of an integrated child's abilities. In case of the examined 

children, a careful selection of the method for reading instruction would require particular 

attention, one that takes the quality of the spoken language into account along with a speech-

based balance. 

In accordance with the preliminary expectation, individual differences are significant in every 

aspect of language processing. At age 7, individual differences are higher in all but two of the 

perceptual sub-processes. It must be emphasized that learning disability is not a homogeneous 

phenomenon even if individual differences generally showed a downward trend until the age 

of 10. It can be assumed that the reason for this direction lies in skill development at school. 

Individual differences in the vocabulary test are also significant, showing an increase between 

age groups. Delays and dysfunctions occur in varied proportions, drawing attention to the 

importance of personalized developmental assistance. 

In this investigation, my objective was not to give a deficiency-oriented description of speech 

processing and active vocabulary of children with learning disabilities, but to present a 

dynamic approach and development of an area that is influenced by communication skills. In 

the examined target group, mental retardation affects productive and receptive aspects of 

speech, hindering communication and increasingly worsening cognitive disposition. 

 

 

 

 

 

 

 

 

 

 



 14 

 

6. REFERENCES USED IN THE SUMMARY 

 

Adamikné Jászó Anna 1996. A beszédpercepció fejlettségének szerepe az olvasás-írás 

elsajátításában és tanításában. In: Gósy M. (szerk.). Gyermekkori beszédészlelési és 

beszédmegértési zavarok. Nikol. Budapest. 228-251. 

 

Csépe Valéria 2002. Beszédészlelés, szenzoros emlékezet és diszlexia. Doktori értekezés. 

ELTE, Budapest. 

 

Gaál Éva 2000. A tanulásban akadályozott gyermekek az óvodában és az iskolában. In: Illyés 

S. (szerk.). Gyógypedagógiai alapismeretek, Bárczi Gusztáv Gyógypedagógiai Tanárképző 

Főiskola. Budapest. 429–459. 

 

Gósy Mária 1995/2006. A GMP-diagnosztika. A beszédészlelés és a beszédmegértés 

folyamatának vizsgálata. Nikol. Budapest. 

 

Gósy Mária 2000. A hallástól a tanulásig. Nikol. Budapest. 

 

Gósy Mária 2005. Pszicholingvisztika. Osiris. Budapest. 

 

Gósy Mária 2007. Beszédészlelési és beszédmegértési zavarok az anyanyelv-elsajátításban. 

Nikol Kkt. Budapest.  

 

Gósy Mária – Horváth Viktória 2006. Beszédfeldolgozási folyamatok összefüggései 

gyermekkorban. Magyar Nyelvőr. 130/4. 470-481. 

 

Horváth Viktória 2007. Beszédészlelési folyamatok tipológiája 6-10 éves korban. In: Gósy M. 

(szerk.). Beszédészlelési és beszédmegértési zavarok az anyanyelv-elsajátításban. Nikol Kkt. 

Budapest. 

 

Lőrik József – Ajtony Péter – Palotás Gábor – Pléh Csaba 1997. Az aktív szókincs vizsgálata 

(LAPP 3-8). Kézirat, Budapest.  

 

Macher Mónika 2009. Tanulásban akadályozottak beszédészlelési és beszédmegértési 

vizsgálata. In: Váradi T. (szerk.). Válogatás az I. Alkalmazott Nyelvészeti Doktorandusz 

Konferencia előadásaiból. MTA Nyelvtudományi Intézet. Budapest. 81-92. 

 

Mesterházi Zsusza 1998. A nehezen tanuló gyermekek iskolai nevelése, Bárczi Gusztáv 

Gyógypedagógiai Tanárképzoő Főiskola. Budapest. 

 


