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1. Introduction 

Our mental lexicon stores lexical units. The result of a lifelong process is the change 

in the size of the vocabulary, the filling of the mental lexicon. It has a role in the acquisition 

of mother tongue, in learning and in everyday life as well. In case of hearing impairing, the 

typical language acquisition process changes. The mental lexicon of hearing-impaired 

people is filling up because of teaching, which also affects their vocabulary. The use of 

language always assumes the activation of the so-called mental lexicon, so it is one of the 

main areas of research in psycholinguistics. The term mental lexicon refers to a kind of 'brain 

vocabulary', the dominant elements of which are words; it is related to the individual, its size 

and function are varied. The amount of words stored in the mental lexicon varies in different 

stages of life. In the case of speakers of different ages, newer and obsolete words are coded 

differently. The size of human mental lexicon and access strategies are different at each age 

group (Aitchinson 1987, Gósy 2005). 

Psycholinguistic studies focus mainly on the first phase of the development of child 

language (S. Meggyes 1971, Lengyel 1981, Pléh 1985, Réger 1983, 1995, Gósy 1981, 1996, 

2000, Kátainé Koós 1998), examination of teenagers is relatively rare (e.g. Gósy–Kovács 

2001, Csiszár 2011, Vallent Konstantin 2010, 2011, Imre–Menyhárt 2014, Bona 2015, 

Laczkó 2015). Studies cannot provide accurate data on the amount of words stored in a 

mental lexicon, we do not know exactly the lexical access nor the structure of mental lexicon. 

For a more detailed understanding, researchers use different methods in their studies 

(Chomsky 1957, 1988, Piaget 1954, Vigotsky 1956, 1971, Schlesinger 1977, MacWhinney 

1975, 1998, 2004, Berko Gleason - Bernstein Ratner 1998, Ingram 2001, Tomasello 2003). 

The most common vocabulary test methods are when children need to recognize and name 

images and respond to different questions. In addition, different association tests can be used 

to test the child's vocabulary. According to previous studies (Jalongo–Sobolak 2011) and 

studies, it is important to say that vocabulary development and renewal of commonly used 

methods are important. During vocabulary tests, it is advisable to complete the word learning 

(Meixner 1989) and the vocabulary test (e.g. LAPP) side by side with the children, 

complementing each other. When assessing the verbs, it is important to use a tool that 

expresses the action and happening as accurate as possible, giving us more objective results 

during the tests. A possible tool for this can be an image description with the help of a comic 

book (Navracsics 2007), because in this case, action appears as a process, which makes it 

easier to activate expressions of action in the child's mental lexicon. For the objective 
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examination, the word comprehension tests can also be used (Csiszár 2011) as well as 

narrative analysis. 

The theoretical background of the dissertation is given by the contact processes 

(structure, storage, activation, quantitative indicators) that represent the pattern of mental 

lexicon and the related basic areas of psycholinguistics (mother tongue acquisition, speech 

production, speech perception, spontaneous speech, memory). As a test method, besides the 

written association we used word comprehension tests and narrative analysis. 

The dissertation examines in Hungarian for the first time the operation of the lexical 

development processes of hearing-impaired high school students with self-made tests relying 

on a large amount of empirical data. Its actuality is explained by the sparse knowledge of 

the language of a given population in the Hungarian literature. The data obtained from 

qualitative and quantitative analyses contribute to the understanding of hearing impaired 

students' mental lexicon, which can be used in addition to the psycholinguistic aspects in 

several linguistic disciplines (phonetics, spoken grammar, etc.) as well as in the methodology 

of Hungarian teaching, but also pedagogy, special education and psychology can also draw 

from it. 

The main purpose of the research is to examine the lexical access of hearing-impaired 

high school students mainly in terms of word association and word comprehension. The 

experiments primarily focused on the group of people with hearing impairments, but we also 

included high school students with normal hearing in the examination as controls. The 

research aims to answer the following questions: 1) Does hearing impairment affect the 

lexical access processes in high school age and, if so, how? 2) What are the individual 

differences among hearing impaired people? 3) During the association tests, if the 

vocabulary of hearing impaired students shows a significant lag compared to students with 

normal hearing, how does it appear in the typology of associations and in the categories of 

word classes that occur? 4) Does the age affect the word comprehension of high school 

students or can we not notice age-related differences in this age group?  5) What strategies 

are used by hearing impaired students during text interpretation? Is it different, and if so, 

how does it differ from the strategy of healthy hearing students? The following hypotheses 

have been set up during the individual researches: 1) We assumed that hearing impairment 

affects lexical access processes even in high school age. 2) In each study, we also assumed 

that the individual differences resulting from the structure of mental lexicon are more 

pronounced among hearing impaired students compared to their healthy hearing 
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counterparts, but they appear for both groups. 3) During the word association study, we 

assumed that the lexical access of hearing impaired students calls for significantly less items 

in a given time compared to their healthy hearing counterparts. 4) The vocabulary of hearing 

impaired students has a significant lag, which appears in the typology of associations and in 

the occurring categories of word classes. 5) During word comprehension studies, our 

hypothesis suggests that hearing impairment affects the speech processing, and hearing-

impaired students perform poorly in comparison with their healthy hearing peers. 6) Age 

greatly influences the activation of the vocabulary, which means that the students of lower 

grades reach weaker results in word comprehension tests. 7) When examining 

comprehension-based narratives, we assumed that the text interpretation of hearing impaired 

students will be less successful regarding both the text form (text length, word number) and 

the specificity of the content compared to healthy hearing students, i.e., those who have 

normal hearing will talk longer and more content will be recalled by them than among 

hearing impaired students. 

2. Experimental subjects, material, methods 

The tests were performed with 80 students. Forty of them had hearing impairment, 

and forty had healthy hearing. Of the hearing-impaired students, 18 were deaf and 22 were 

hard of hearing. The hearing threshold for participants in the experiment was known on the 

basis of audiograms and expert judgment. A separate evaluation of the results of the hard of 

hearing and deaf people is also presented during the presentation of the results. We tested 

the experimental subjects on gender, age and the main subject studied at high school. They 

all go to the same high school in Budapest, they are all 9th–12th grade students in classrooms 

of information technology at high school, i.e. all 80 students study IT class at an elevated 

number of hours. In the studies, 19 girls and 21 boys participated in both hearing impaired 

and intact hearing groups. In each classroom, 5 boys and 5 girls were in the sample except 

for 9th grade, with only 4 girls studying, so in this classroom 4 girls and 6 boys were selected 

from the intact hearing group as well. Of the hearing-impaired students participating in the 

study, 15 were familial hearing impaired. The family of 25 students has normal hearing. The 

parents of the intact hearing control group were in all cases intact. Of the hearing-impaired 

students, 18 were deaf and 22 were hard of hearing students with two-sided hearing loss. 

Their hearing threshold was known based on audiograms and expert opinions. They all wear 

hearing aids. 
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During the word association study, the participants had a 15-minute free word 

association task. The students involved in the examination had to describe the words they 

thought about for 15 minutes. The experimenters did not set any restrictions, students could 

write any word class, and they could write suffixed forms as well. The study was conducted 

in teaching time, in a school environment, in the classroom of students. The associations 

were analysed according to their "typology" and the occurring categories of word classes. In 

the establishment of association strategies, we applied the earlier distribution of Mária Gósy 

and Magdolna Kovács (Gósy–Kovács, 2001), so we differentiated a total of eight association 

strategies: juxtaposed relation, subordinate hierarchical relationship, word class identity, 

homonymity, partial phonetic identity, word-formation, word combination and syntagma. 

During the word comprehension tests, the task of the experimental subjects was to 

perform two-word comprehension tests. Both tests checked the knowledge of 50 words. As 

a method we used a multiple-choice test. The first experiment was carried out with 50 

lexemes commonly used by hearing impaired people. The test included words developed by 

hearing impaired people during earlier word association tests (Szabó 2014). The second 

word comprehension test researched the development processes of the special words of 

information technology subject, for which the lexemes in the informatics textbook used in 

the high school were selected, and their understanding was checked by a multiple-choice 

test. 

During the production test, the task of the participants in the experiment was a 

reading comprehension, which was checked by the verbal content summary of the text. The 

reading text was "Poison or vitamins?" article used in the BEA spontaneous speech database. 

We defined the basic concepts of the text content, i.e. the main content facts that are needed 

to understand the text. We determined 10 basic facts and 5 "complementary" facts, the latter 

allow even more accurate reading. We analysed the speech time, the articulation and speech 

tone of the communicators, the content of the narratives according to the basic and 

complementary content facts, the number of words (the proportion of repeated words), the 

occurrence of silent pauses and the occurring of lull in the speech (Gósy 2012). 

3. Results 

3.1 Results of word association studies 

There was no significant difference in the number of hearing impaired (7059 words) 

and intact hearing (7599 words) students regarding all the words recalled (Figure 1). Based 
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on the two-sample t-test it can be stated that the average of the two groups is not significantly 

different (t (78) = 1.956, p = 0.54). The average recall of hearing impaired high school 

students was 176.47 (standard deviation = 31.37), while among intact hearing it was 189.97 

(standard deviation = 30.35). No statistically justified differences were found between deaf 

(average 171 words) and hard of hearing students (average 180 words). Based on the two-

sample t-test it can be stated that the two groups are not significantly different (t (35,948) = 

-0,892, p = 0,378). The average recall of deaf students was 171 (standard deviation = 32), 

and among hard of hearing it was 180 (standard deviation = 30.9). 

Age group 

(class) 

Number of 

recalled words 

(pcs) 

Average 
Standard 

deviation 

9th Hearing 

impaired 
1736 173,6 28,5 

9th Intact 

hearing 
1917 191,7 20 

10th Hearing 

impaired 
1761 176,1 36,7 

10th Intact 

hearing 
1564 156,4 28,2 

11th Hearing 

impaired 
1687 168,4 24,9 

11th Intact 

hearing 
1988 198,8 20,4 

12th Hearing 

impaired 
1878 187,8 35,4 

12th Intact 

hearing 
2130 213 21,1 

 

Figure 1 The total number, average and standard deviation of recalls in each test 

group 

We have found examples of all association types used by Mária Gósy and Magdolna 

Kovács (2001). Sometimes, when we did not find a clear relationship between consecutive 

words, we used the term "unknown relationship". Significant differences were observed 

between the recalling strategies of hearing impaired and intact hearing students (Figure 2). 
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Figure 2 The "typology" of word associations in the examined groups 

In our corpus we have found examples of each of the categories of word classes. 

According to previous literature data (Gósy–Kovács 2001), and based on the experience of 

the present research, it can be stated that the representation of each word class shows great 

differences. The results of the earlier word-activation and word association experiments 

indicate that most commonly nouns are being recalled. This can be explained by the fact that 

we use substantially more nouns during speech than other word classes (Gósy 1998). We 

analysed the occurrences of nouns (including common nouns and proper nouns), verbs, 

adjectives, numerals, pronouns, adverbs and pronouns (Figure 3). The other category 

includes postpositions, pronouns, conjunctions, interjections, modifiers and word phrases. 

The most common word class for both groups was the common noun, but in case of the 

intact hearing students, a significantly higher proportion (t (78) = 2,867, p = 0.005) used this 

type of word class than the hearing impaired. Hearing impaired students used on average 

134 common nouns (standard deviation 34), while intact hearing students used nouns 

average 154 times during associations (standard deviation 27). Among intact hearing 

students, 81.4% of the recalled words were common nouns (6189 pcs), while 76.2% of the 

hearing impaired wrote common nouns (5379). 
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Figure 3 The occurrence of different word classes (pcs) in the examined groups 

 

3.2 The results of the word comprehension studies 

We analysed how much the task types influenced the recalling in case of the intact 

and hearing-impaired groups. For the group of hearing impaired, it can be stated based the 

two-sample t-test that the average of the results achieved in the two task types is not 

significantly different (t (78) = 0.569 p = 0.571). The first word comprehension task 

consisted of the recognition of 17 words on average, while in the IT word comprehension 

task the average was 16 words. In case of the first test, the standard deviation was 6, and in 

case of the IT vocabulary it was 5. 

We analysed the results of the word comprehension test as a function of hearing. In 

the experiment, in terms of average results, students with intact hearing performed better. 

Students with intact hearing gave 34 correct answers on average (standard deviation 5), and 

hearing-impaired students knew the meaning of 17 words on average (standard deviation 6). 

The difference was statistically significant based on the two-sample t-test between the two 

groups (t (78) = -13,114 p <0.001). Hearing impaired students have statistically proven to 

be worse performers in the word comprehension task compared to students with intact 

hearing. 
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Concerning the results of the word comprehension test, we can make similar 

statements. In this task we also analysed the results of the word comprehension test as a 

function of hearing. In the experiment, in terms of average results, the intact ones performed 

better. Students with intact hearing gave 28 correct answers on average (standard deviation 

6), and hearing-impaired students knew the meaning of 16 words on average (standard 

deviation 5). The difference was statistically significant based on the two-sample t-test 

between the two groups (t (78) = -13,114 p <0.001). Hearing impaired students have 

statistically proven to be worse performers in the IT word comprehension task compared to 

students with intact hearing. 

Based on the one-sided analysis of variance, it can be concluded that the average of 

the word comprehension test is significantly different among the age groups (F (3,36) = 

8,285, p <0,001). The results of Tukey's b and Scheffe tests demonstrate a significant 

difference between ninth grade and twelfth grade hearing impaired students (p = 0.001), 

tenth and twelfth grade hearing impaired students (p = 0.007) and eleventh and twelfth grade 

hearing impaired students (p = 0.007). 

There is a similar tendency in the results of the IT word comprehension test. With 

the progress of age, we can report improving results, except for the 11th grade students, who 

performed poorly in this task as well, compared to 10th grade students. Based on the one-

sided analysis of variance, it can be concluded that the average of the word comprehension 

test is significantly different in the groups formed based on age (F (3,36) = 9,148, p <0.001). 

The results of Tukey's b and Scheffe tests demonstrate a significant difference between ninth 

and tenth grade hearing impaired students (p = 0.001), ninth and twelfth grade hearing 

impaired students (p = 0.007) and eleventh and twelfth grade hearing impaired students (p = 

0.007). 

Examining the results of deaf and hard of hearing students, it can be stated that the 

degree of hearing loss does not affect the results of the word comprehension test. After the 

two-sample t-test, it can be stated that there is no statistically significant difference between 

the two groups (t (38) = -1,805 p = 0,079). Deaf students achieved 15 points out of 50 

(standard deviation 5) on average, while students with intact hearing achieved 18 points 

(standard deviation 6). In case of IT word comprehension test, examining the results of deaf 

and hard of hearing students, it can be concluded that the extent of hearing loss does not 

affect the results here either (Figure 4). After the two-sample t-test, it can be stated that there 

is no statistically significant difference between the two groups (t (38) = -1,803 p = 0,079). 
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Deaf students achieved 14 points out of 50 (standard deviation 5) on average, while students 

with intact hearing achieved 17 points (standard deviation 4). 

Age group 

Word 

comprehension 

result (average 

score of 50) 

IT word 

comprehension result 

(average score of 50) 

9th Deaf 9 11 

9thHard of 

hearing 
17 13 

10th Deaf 11 12 

10th Hard of 

hearing 
18 20 

11th Deaf 16 13 

11th Hard of 

hearing 
16 15 

12th Deaf 20 20 

12th Hard of 

hearing 
28 24 

 

Figure 4 The results of word comprehension tests as a function of hearing condition 

 

3.3 The results of text comprehension narratives 

The total speaking time of hearing impaired students was 4531 seconds (1 hour 15 

minutes 31 seconds), on average it was 1 minute 53 seconds, while the total speaking time 

of students with intact hearing was 3846 seconds (1 hour 4 minutes 6 seconds), on average 

it was 1 minute 36 seconds. After the two-sample t-test, it can be stated that there are 

statistically significant differences between the two groups (t (78) = 4.007 p = 0.011). 

We analysed the total speaking time as a function of age in the group of hearing 

impaired and intact students as well. Among hearing impaired students during narratives, 

the speaking time increased with progression of age. Based on the results of students, the 

result of the Levene test is not significant, therefore the condition of standard deviation 

agreement is fulfilled (F (3,36) = 2,413, p = 0,083). Based on the one-sided analysis of 
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variance, it can be stated that the average of speaking times is significantly different among 

each age group (F (3,36) = 3,153, p = 0,037). 

 During nearly 2.5 hours, a total number of 7949 words was reported by the data 

providers, averaging 99 words per speaker. In the case of hearing impaired students, we 

reported a total of 3144 words, which means 79 words per speaker (standard deviation 21), 

while members of the intact group totalled 4805 words, which means 120 words per speaker 

(standard deviation 10) on average. After performing a two-sample t-test, it can be stated 

that there are statistically significant differences between the two groups (t (78) = -10,887 p 

<0.001). 

We have analysed the proportion of meaningful words and function words appearing 

in narratives. Meaningful words can be linked to the world's phenomena (such as nouns, 

adjectives, numeral names and verbs), while function words have a role in the convergence 

of sentences (such as articles, prefixes, conjunctions, pronouns and suffixes). In the narrative 

of hearing impaired students, meaningful words occurred in 55%, while the proportion of 

function words was 45%. In case of intact hearing students, the prevalence rate of meaningful 

words was 51%, and they used function words in 49%. Similar results were also reported for 

the group of deaf and hard-hearing students. The deaf students used meaningful words in 

57%, function words in 43%, while the same proportion was 54%–46% for the hearing-

impaired students. 

The rates of speech and articulation illustrate the design specifics of narratives. The 

articulation rate depends on the operation of motor processes, which is a specific 

characteristic (Gósy 2004), it shows the speed of speech development, while the speech rate 

depends on the design difficulties as well. The speech rate helps to get to know the higher 

levels of speech planning, since pauses should also be considered when calculating this 

(Bóna 2012). The speech rate is the number of signals per time unit with the pauses as well. 

Since the present research is not intended to provide a detailed phonetic analysis, the tempo 

values are given in words per minute units. The average of hearing impaired students is 42.38 

words per minute, while the average of intact hearing students is 76.58 words per minute. 

After performing the two-sample t-test, it can be established that there is a statistically 

justifiable difference between the speech rate of the two groups (t (78) = -11,589 p <0.001). 

The articulation rate shows the speed of speech signal generation. When calculating 

this, the pauses are ignored (Gósy 2004). The average of hearing impaired students is 85.7 
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words per minute, while the average of intact hearing students is 212.83 words per minute. 

After performing a two-sample t-test, it can be established that there is a statistically 

justifiable difference between the articulation rate of the two groups (t (78) = -14.185 p < 

0.001). 

We determined the ratio of total duration of silent pauses compared to total speaking 

time. The average pause rate of hearing impaired students was 50.77%, and the average 

pause rate of the healthy hearing group was 36.52%. Based on the two-sample t-test, the 

difference between the two groups was significant (t (78) = 13,082 p <0.001) (Figure 4.33). 

The result of the group of healthy hearing students is similar to the result of Bóna's previous 

research (2012). According to Judit Bóna's findings, the mean pause ratio was 36.5% among 

(intact hearing) high school students during the interpretation of educational texts. 

The 10 most important facts occurred in the hearing-impaired group in 62.75%, while in 

the intact hearing group these thoughts appeared in 76.5%. The 5 additional facts occurred 

in the hearing-impaired group in 36.5%, while in the intact hearing group these thoughts 

appeared in 57%. If we look at the combined appearance of the 10 most important facts and 

5 additional information, the appearance of the 15 important facts was 54% in the hearing-

impaired group and it was 70% in the intact hearing group. 

The speaker's insecurity is well illustrated by narratives. This may be due to difficulty in 

reading comprehension, memory problems, or production, planning, and implementation 

problems (Gósy 2010). The analysis of the disfluency in narratives provides information on 

the hidden operations of the speech design process. 

In our spontaneous texts, there were total of 1883 disfluencies. In case of hearing 

impaired students, there were 683 disfluencies, and in case of intact hearing students there 

were 1200 disfluency. In case of intact hearing students, the incidence rate (18.72 

disfluencies per minute) was somewhat higher than in the literature of spontaneous speech 

(Gósy 2005), but this proportion was significantly lower for hearing impaired students (9.04 

disfluencies per minute). Data of intact hearing students are like the previous results of Gósy 

(2010). In both groups, disfluencies indicating uncertainty were more frequent (for hearing 

impaired students 7.06 disfluencies per minute and 14.72 in case of intact hearing students) 

against error-related disfluencies (for hearing impaired students 1.96, and 3.99 in case of 

intact hearing students). After the two-sample t-test, it can be stated that there are statistically 

significant differences between the two groups (t (78) = -13,515 p < 0.001). The two-sample 
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t-test showed statistically justifiable deviations in case of disfluencies indicating uncertainty 

(t (78) = -12,315 p < 0,001), as well as in case of error-related disfluencies in the two groups 

(t (78) = -8,312 p < 0,001). 

 After performing a two-sample t-test, it can be stated that there are statistically 

significant differences between the hearing impaired and the intact hearing group (t (78) = -

12,315 p < 0,001). In the group of hearing impaired students, the word pause (55%) and 

repetition (43%) were the most common disfluency resulting uncertainty (Figure 5). Within 

the words, however, the group was characterized by a pause after the prefix of verbal and 

compound words referring to the problem of lexical development ("meg-esszük"). It was 

common to have a pause in syllable borders ("zöld-ségek-be"), but we also found an example 

for unexpected pauses in narratives ("Magy-arországon"). Repeat most often meant the 

repetition of the whole word in both groups ("hazánkban … hazánkban", "boltokban … 

boltokban"). 

 

Figure 5 The uncertainty arising from disfluency among hearing impaired and 

intact hearing students 

After performing the two-sample t-test, it can be said that there is a statistically 

significant difference between the hearing impaired and the intact hearing group in case of 

disfluencies due to uncertainty (t (78) = -8,385 p < 0.001). In the narratives of hearing 

impaired students (Figure 6), the most frequent error-related disfluency was the grammatical 

error (84%), which is a rather large disharmony between the conceptual and linguistic design 

level. Examples of grammatical errors: A zöldség és gyümölcs van rajta növényvédő ami 
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nem lehet lemosni., A kismamák nem tudja, hogy a bébiétel nem lehet lemosni., Télen és 

tavasszal nem tudsz ellenállni, hogy zöldség vegyél. In addition, in some cases incorrect 

vocabularies (16%) have also occurred. Examples of cases incorrect vocabularies: pirmőr 

zöldségek, teleportált áruk, immunrendza zavart okoz, daganásos betegségek, hormonos 

zavarokat okoz. Hearing impaired students did not correct their mistakes during their speech. 

 

Figure 6 The occurrence of error-type disfluency among hearing impaired and intact 

hearing students 

4. Conclusions 

One of our main hypotheses was that hearing impairment influences lexical access 

processes even in high school age. The results supported the hypothesis. In all three studies 

we found a difference between the results of hearing impaired and intact hearing students. 

These differences appeared in quantitative and qualitative differences. Luckner and Cooke 

(2010) emphasize the vital importance of vocabulary in communication, reading, thinking 

and learning. The authors review the literature published between 1967 and 2008, which 

shows that the vocabulary of hearing impaired students is both quantitatively and 

qualitatively below the vocabulary of intact hearing students. Our results are in line with 

Luckners' findings. Harrison (1995) also points out that the vocabulary for hearing impaired 

children is a fundamental problem. According to the author, hearing-impaired students 

showed a large shortfall compared to the normal hearing students. At about five years of age, 

the shortfall is about 2 years, and at fourteen years of age, the shortfall is about 4 years for 
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hearing impaired people. The pace of development approaches the developmental pace of 

hearing children by shortfall, since auditive and language experience has been hampered 

over the years due to the hearing loss. No differences were detected in the present study, but 

quantitative and qualitative differences have been reported in comparison to the data of the 

intact hearing students. 

In each study, it was assumed that the individual differences resulting from the 

structure of the mental lexicon show greater deviation among the hearing-impaired students 

compared to intact hearing students, but they will appear for both groups. Both among the 

hearing impaired and intact hearing young people, great individual differences can be 

observed that affect the success of communication and learning processes. Our material 

highlights that it is not only important to pay attention to the hearing-impaired people, but 

also in case of intact hearing students, development and paying attention are important for 

high school students as well. Péter Libárdi (2017) in his doctoral dissertation conducted a 

multi-faceted examination of the mental lexicon among intact hearing high school students. 

In his dissertation he points out that the relatively homogeneous high school environment 

has a unifying effect on the students' use of words, which is greatly varied by the individual 

characteristics. We also found an example of the unifying effect (see the results of the word 

comprehension test) as well as very large individual differences. 

During the word association study, it was assumed that the lexical access of hearing 

impaired students would develop significantly less number of items in a given time 

compared to their intact hearing peers, and that the vocabulary of hearing impaired students 

shows a significant shortfall, which appears in the typology of associations and in the 

occurring categories of word class. The results partially supported the hypothesis. 

Our results confirmed the previous finding (Gósy–Kovács 2001) that the method of 

association can be applied well in many aspects of the mental lexicon. The search strategies 

and the particularities of the associations promote the strengthening of the network structure 

of the mental lexicon. 

During word comprehension studies, our hypothesis suggests that hearing 

impairment affects speech processing, hearing impaired students perform poorly in 

comparison with their intact hearing peers, besides, age greatly influences the activation of 

the vocabulary, that is, the students of lower grades achieve weaker results in the word 

comprehension tests. Our hypotheses were partially justified. There were significant 
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quantitative differences between the word comprehension of hearing impaired and intact 

hearing students during the word comprehension tasks. As the age progresses, both the 

general vocabulary and IT vocabulary greatly improve, except for the 11th grade students, 

who performed poorly compared to their 10th grade peers. In both groups, very large 

individual differences were observed. Our results are in line with Orsolya Csiszár's findings 

(2011). Csiszár (2011) conducted two-word comprehension studies with dyslexic and non-

dyslexic high school students in her doctoral dissertation. According to her results, age 

greatly influences the activation of vocabulary. There were words that lower age informants 

could not recall at all or with a very high error rate. According to her research, dyslexics 

performed poorly in problem solving, meaning that beside age, language dysfunctions also 

negatively affect word comprehension. 

The functioning of the mental lexicon is significantly influenced by age and the 

hearing status as well. Hearing impaired are more uncertain in the meaning of words that 

may be related to problems of recalling words. 

In the analysis of comprehension-based narratives we assumed that the text 

interpretation of hearing impaired students will be less successful in terms of text formatting 

(text length, word number) and content characteristics compared to their intact hearing peers, 

i.e. those who have normal hearing will talk longer and recall more content items compared 

to hearing impaired students. 

In our research, we studied how the read texts are recalled by high school students. 

It can be stated from the analyses that it does not necessarily mean assistance in the speech 

design process if the content to be told is provided. 

Narratives help to understand the text comprehension as well as to know the design 

and transformation difficulties of the production process. 

The results of the research revealed that the functioning of the mental lexicon is 

significantly affected by the hearing status. The hearing-impaired students were more 

uncertain in interpreting the text, which could indicate problems of recalling. In Gósy's 

(2010) research, the existing knowledge has helped the speakers in case of adults, because 

they have been associated with their previous knowledge during the interpretation. We did 

not find an example for this in this research, despite the fact that an informative text had to 

be summarized by the experimental subjects. High school students - and mainly hearing-
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impaired students - insisted on recalling the original text. In addition to sentences indicating 

uncertainty, they did not supplement the readings during the summary. 

Significant shortcomings were noted from the content point of view as well. 62.75% 

of the 10 most important content facts were used by hearing impaired students in narratives. 

A significant difference was reported between the hearing impaired and intact hearing 

students (76.5%). The 5 additional facts appeared in only 36.5% of hearing impaired students 

(the same rate was 57% for healthy hearing students). Reading comprehension uncertainties 

could have been caused by memory problems, lexical uncertainty or shortage, perceptual 

disturbances and mental lexicon disturbance. 

5. Thesis of the dissertation 

1. Hearing impairment - both hard of hearing and deafness - affects the lexical access 

processes throughout life. 

2. Individual differences resulting from the structure of mental lexicon can be seen both 

among intact hearing and hearing-impaired students, but in the group of hearing 

impaired, there is a greater disparity than among their intact hearing peers. 

3. In lexical access, hearing impaired students can differently access their mental lexicon 

compared to intact hearing students, and they activate fewer words during word 

association and the narrative creation. 

4. The lack of vocabulary for hearing impaired people appears in the typology of 

associations as well as in the occurring word class categories.  

5. Mistakes in the studies of hearing impaired students suggest that experimental subjects 

have difficulty in recalling from their mental lexicon. Reading comprehension mistakes 

could have been caused by bad fixation, memory problems, lexical uncertainty or 

shortage, perceptual disturbances and mental lexicon disturbances can also be in the 

background of poor vocabulary.  

6. Age strongly influences vocabulary activation even during high school years. The 

students studying in the lower grades were performing poorly in both groups (mainly 

during word comprehension tests) than students close to graduation.  

7. The text interpretation of hearing impaired students is less successful regarding both text 

formatting (text length, word number) and content characteristics compared to their 

intact hearing peers, i.e. those who have normal hearing will talk longer and recall more 

content items compared to hearing impaired students. 
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