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Abstract  
Introduction: Auditory perception is one of the basic cognitive functions, which is a prerequisite for 
mastering reading and writing. When auditory perception is monitored as a basis for reading and 
writing, the main focus is on the level of phonemic awareness of capabilities such as: listening, 
distinguishing a figure from the background, auditory differentiation, auditory analysis and 
synthesis, auditory memory and perception of rhythm. One of the symptoms of expressive 
language disorder is impaired auditory perception. 

Methodology: The paper deals with comparing the level of children’s auditory perception before 
entering elementary school and after 8 months of attendance in elementary school with respect to 
standards for intact population.  

Results: The research confirmed that the level of auditory perception (listening, auditory analysis 
and synthesis, auditory memory) improves with the adoption of academic skills. The data 
obtained revealed that the process of adoption of academic skills did not have a positive effect on 
distinguishing a figure from the background, auditory differentiation and perception of rhythm. In 
comparison with the standards for intact population, the level of auditory perception in individuals 
with expressive language disorder is on the border of average and below average.  

Conclusion: As part of the educational process it is necessary to develop all components of 
auditory perception, not only auditory analysis and synthesis and auditory memory because all 
components of auditory perception are necessary for adequate adoption of academic skills. 

Keywords: auditory perception, expressive language disorder, education, academic skills. 

1 INTRODUCTION 
Auditory perception plays a very important role in our everyday lives. After visual perception, 
hearing is the second most important sense. It is present in almost all human activities. It allows 
us to recognize potential threats, communicate fluently, act upon our environment in an adequate 
way and perceive music. Auditory perception is associated with speech development, the level of 
which is dependent on the development of thinking. If auditory perception develops properly, we 
are able to track and interpret what other people tell us. In the event that our auditory perception 
is insufficient and an interview with another person is not provided with visual or other means, we 
have difficulty understanding the communication, which negatively affects the development of 
academic skills, but also later employment. The ability to perceive, distinguish and understand 
sounds around us makes it possible to have a more effective communication with others, at home 
or in the street. 

The surrounding environment contains a lot if information; to be able to perceive it, we need to 
have an ability of interpretation, which is an active process dependent on our cognitive processes 
and previous experience. Already in the pre-school period, the key skills required for the 
development of reading and writing begin to develop. One of these skills is auditory perception, 
the deficits of which are often identified after enrolment in the first grade of elementary school. 
The issue of the development of phonological skills in the Czech Republic is addressed for 
example by Caravolas, Seidlová Málková, Volín, Smolík, etc. In 2013, a battery of tests aimed at 
phonological skills [1] was established. Its purpose is to assess the level of auditory perception 
according to standards for preschool and younger school age. A part of the diagnostic battery 
was used in the present study for the assessment of auditory perception in children with specific 
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language disorder (also specific language disorder in the ICD-10. WHO classification; 
developmental dysphasia in the Czech speech and language terminology) before their enrolment 
in elementary school and after eight months of attendance in the first grade of elementary school.  

2 THEORETICAL BACKGROUND 
Auditory perception can be defined as a process that reflects objective reality through the activity 
of the auditory system – the ear. This is an ability to perceive, distinguish and interpret sounds of 
a speech and non-speech nature of varying quality. The development of speech is associated 
with the level of auditory perception [2; 3]. 

Auditory perception begins to develop already in the prenatal period, during which the foetus is 
able to perceive sounds from internal as well as the external environment. Before they are born, 
children are able to process and distinguish speech sounds from non-speech sounds, and at the 
same time memorize their experience with certain sounds. Sounds in the prenatal period are 
perceived not only through the ears but the whole body (mainly the skeleton, which acts as a 
resonator). During the first days of life the child reacts to strong auditory stimuli, weak and 
medium stimuli are not registered due to the presence of amniotic fluid in the ear canals. 
Newborns are able to locate the source of the sound. In the first months of life, this ability 
deteriorates and it is only at the age of four months that an infant regains the level of localization 
as a newborn. This phenomenon is a result of the use of various sound processing mechanisms. 
At the age of 1 month this ability is ensured by the subcortical structure, at the age of 2 to 3 
months this ability is performed by the maturing cortical area. The ability of sound localization 
develops up to 18 months of age [4; 5; 6]. Hearing gradually improves until the child begins to 
understand speech between 8 and 9 months of age. At the beginning of the period of speech 
understanding the child is able to understand simple and frequently repeated phrases. The period 
of understanding precedes the first words by about three months. The most dynamic 
development of the components of auditory perception takes place in the preschool period at the 
age of 3 to 6 years. The child begins to distinguish a figure from the background; listening 
improves. After 4 years of age auditory analysis and synthesis begins to develop – the child is 
able to isolate words from a sentence, after 5 years the child is able to isolate individual sounds 
(firstly at the beginning of the word, then at the end of the word and eventually in the middle of the 
word). Phonemic differentiation is developed – the ability to distinguish between voiced and 
unvoiced sounds, soft and hard sounds. The ability to distinguish between short and long sounds 
is dependent on rhythm perception. The development of speech and other abilities is greatly 
affected by auditory memory [7; 8]. 

According to Lauer [9], the ability of auditory perception includes the following areas: auditory 
attention, memory, localization, discrimination, selection, analysis, synthesis and addition. 
Žáčková, Jucovičová [3] classify the ability of auditory perception into the ability of auditory 
orientation, ability of auditory differentiation (phones, tones, sounds, syllables, words and 
sentences), perception and reproduction of rhythm, the ability of auditory analysis and synthesis, 
and auditory memory.  

3 RESEARCH METHODOLOGY 
The objective of the research was to compare the level of auditory perception in a group of 4 
children (also “clients” in this text, as they have been clients of the speech and language therapy 
intervention service) with specific language disorder before their enrolment in the first grade of 
elementary school and after eight months of attendance in elementary school. To determine the 
level of auditory perception, the authors used the Phonological skills test battery [1]. Specifically, 
the following subtests were used: 

• Repetition of pseudo-words, 

• Isolation of sounds set 1 (isolation of the first sound in the word), 

• Isolation of sounds set 2 (isolation of the last sound in the word), 

• Identification of sounds in pseudo-words (identification of a word that begins with the same 
sound as an object on the picture), 

• Synthesis of sounds (auditory synthesis). 
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This set of tests was enriched with an approximate assessment of the level of listening and 
perception of rhythm published in Diagnostika dítěte předškolního věku [8]. The assessment of 
the level of listening focused on whether the respondent was able to localize a sound (show the 
direction from where the sound comes) and identify objects by their sound (musical instruments, 
means of transport, animal sounds). The assessment of the perception of rhythm focused on the 
following tasks: to determine whether two rhythmic compositions are identical and to imitate 
rhythm (2-4 tones). 

Distinguishing a figure from the background was performed by means of a children’s game called 
Bim Bam, in which the listener was supposed to distinguish sounds in a recording based on a 
picture. The same categories were selected as in the case of identification of an object by its 
sound (musical instruments, means of transport and animal sounds). 

The following criteria were determined in advance to select the children: 

• A child diagnosed with specific language disorder – developmental dysphasia; 

• A child after postponement of school attendance (avoiding too wide age range); 

• A child in the first grade with teaching of reading and writing by means of the analytical-
synthetic method (combination of teaching styles for the purposes of an effective 
comparison of the effect of adoption of academic skills on the development of auditory 
perception and vice versa); 

• A child that does not use the Training of language skills by D. B. Elkonin (training focused 
on auditory perception that could distort the effect of academic skills on the development of 
auditory perception and vice versa). 

Regarding the greater amount of tests and the time required the testing of each participant was 
performed during two sessions. The first day of testing focused on listening, repetition of pseudo-
words, isolation of sounds set 1, and distinguishing a figure from the background. During the 
second session the children were presented the following tests: tests aimed at perception of 
rhythm, isolation of sounds set 2, identification of sounds in pseudo-words and synthesis of 
sounds. The isolation of sounds sets 1 and 2 we deliberately spread over two days because in 
the pilot testing the participants tended to isolate the first sound in the testing of isolation of the 
last sound. Each testing lasted 25-30 minutes; individual differences were dependent on the 
degree of cooperation and work-related maturity of the children.  

The first testing was carried out at the end of June in the children’s kindergarten. The reason was 
to provide a familiar environment. The examiner visited the kindergarten before the testing and 
spent a usual morning with the respondents in order to become familiar and achieve better testing 
cooperation. The second testing was carried out at the end of March in the children’s elementary 
school. The testing was again spread over two days. No special introduction was required 
because the respondents had remembered the examiner and cooperation was established 
without difficulty.  

• Child 1: A girl diagnosed with specific language disorder – developmental dysphasia, 
dyslalia multiplex. Postponement of school attendance for 2015/2016. Age at initial testing 
6 years and 11 months. 

• Child 2: A girls diagnosed with specific language disorder – developmental dysphasia. 
Postponement of school attendance for 2015/16. Age at initial testing 7 years. 

• Child 3: A boy diagnosed with specific language disorder – developmental dysphasia, 
dyslalia multiplex. Postponement of school attendance for 2015/16. Age at initial testing 6 
years and 10 months. 

• Child 4: A boy diagnosed with specific language disorder – developmental dysphasia, 
dyslalia multiplex. Postponement of school attendance for 2015/16. Age at initial testing 7 
years and 1 month. 

4 RESULTS 
Below are the results of the Childs’ tests before their enrolment in elementary school and after 
eight months of school attendance by various areas of auditory perception. 
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4.1 Listening 
In the area of listening the authors focused on sound localization (direction from where the sound 
comes), identification of an object by its sound (five musical instruments – flute, piano, guitar, 
drums, violin; five means of transport – car, bus, train, motorbike, bicycle; five animal sounds – 
cow, cat, dog, sheep and pig). During the test of sound localization the participants could achieve 
a maximum of 5 points (5 different directions). In the test of sound identification the respondents 
could achieve a maximum of 15 points (1 point for each sound). Intact children should be able to 
identify all monitored areas at the age of four years.  

Table 1 and Figure 1 show the childs’ results in the sound localization test. Only Child 3 was able 
to identify all sounds correctly prior to enrolment in elementary school, in the case of both girls 
better performance was achieved during the second testing when one more source of sound was 
identified. Only in Child 4 no improvement was observed.  

Table 1.  Localization of sound 

Child Localization 
of sound 1 

Localization 
of sound 2 

Child 1 4 5 

Child 2 3 4 

Child 3 5 5 

Child 4 4 4 

 
Figure 1. Localization of sound 

Table 2 and Figure 2 show the results of the test of identifying objects by their sound. The data 
suggest that all children improved in sound identification. Only Child 2 and Child 4 were able to identify 
all sounds during the second testing. The best improvement was observed in Child 3, who improved 
by three sounds. The most difficult task for the respondents was to identify musical instruments, 
specifically to distinguish between the violin and the guitar. During the first testing most mistakes were 
made in distinguishing between the cow and the sheep. The participants made no mistakes in 
identifying means of transport. 

Table 2.  Identification of sounds 

Child Identification 1 Identification 2 
Child 1 12 14 

Child 2 14 15 

Child 3 11 14 

Child 4 13 15 

Client	  
1	  

Client	  
2	  

Client	  
3	  

Client	  
4	  

4	  
3	  

5	  
4	  

5	  
4	   5	  

4	  

Localiza2on	  of	  sound	  1	  

Localiza2on	  of	  sound	  2	  
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Figure 2. Identification of sounds 

In all monitored areas the respondents achieved better results in the second testing as opposed to the 
first testing. All students are taught primarily by auditory methods; they need to listen in classes 
regularly and often rely only on their auditory perception. It can be stated that gradual adoption of 
academic skills leads to improved listening. 

4.2 Auditory analysis and synthesis 
To assess the area of auditory analysis and synthesis the following tests were used: isolation of 
sounds set 1 and 2, identification of sounds in pseudo-words and synthesis of sounds. The results of 
the tests are shown below. 

In the test of sound isolation set 1 (isolation of the first sound in a pseudo-word), none of the children 
made a mistake in the first testing. The participants practised this area regularly during a morning 
circle in kindergarten as well as during speech-language therapy sessions. During the second testing 
all of the participants identified the first sound in a pseudo-word correctly. 

The test of sound isolation set 2 (isolation of the last sound in a pseudo-word), is designed separately 
for preschool and younger school age just as set 1. In set 2 only the first part was used for a more 
effective comparison of the results. The respondents could achieve a maximum of 8 points for each 
test. All participants made a considerable number of mistakes, as seen in Table 3 and Figure 3. It was 
difficult for the children to understand the task; they tended to isolate the first sound in the word or 
could only isolate the last syllable. During the second testing all of the children improved significantly; 
Child 2 and 3 made no mistakes at all. 

Table 3.  . Isolation of sounds set 2 

Child Isolation set 2 T1 Isolation set 2 T2 
Child 1 1 5 

Child 2 6 8 

Child 3 4 8 
Child 4 4 7 

 
Figure 3. Isolation of sounds set 2 
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11	  
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Client	  1	   Client	  2	   Client	  3	   Client	  4	  

Iden2fica2on	  1	   Iden2fica2on	  2	  

1	  

6	  
4	   4	  5	  

8	   8	   7	  

Client	  1	   Client	  2	   Client	  3	   Client	  4	  

Isola2on	  set	  2	  T1	   Isola2on	  set	  2	  T2	  
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The test of sound synthesis in pseudo-words was the most difficult test for all participants. The Child 
was presented with a picture and the examiner named the picture. The child was supposed to identify 
the beginning sound. Then the child was verbally presented with a pair of words. The task was to 
choose the word that begins with the same sound as the word on the picture. The child was presented 
with a total of 7 pictures (the first picture in the set was a training picture) and 4 pairs of words. Each 
respondent could achieve a total of 24 points. In the first testing the highest number of points was 
scored by Child 4 and 2 (Table 4 and Figure 4). Children 1 and 4 achieved the same number of points, 
only ¼ of the total number of points. The second testing showed significant improvement in all 
children. During the second testing the children were more confident and were able to think about their 
responses, they were faster and more accurate. 

Table 4.  Recognition of sound 

Child Recognition 1 Recognition 2 

Child 1 6 18 

Child 2 13 21 

Child 3 6 19 

Child 4 14 22 

 
Figure 4. Recognition of sounds 

The test of synthesising sound focused on auditory synthesis. The test contained 24 words; 1 point 
was awarded for each word, maximum of 24 points. The first part contained two-sound and three-
sound words, the last eight words consisted of four sounds. This is the only this in which the children 
worked with real words. In the first testing significant differences were observed between the children 
(Table 5 and Figure 5). The best result was achieved by Child 1, who scored 16 points, Child 3 was 
unable to synthesise a single word. The second testing was again more successful; the best 
improvement was observed in Child 3, who was able to synthesise 18 words.  

Table 5.  Synthesis of sounds 

Child Synthesis 1 Synthesis 2 

Child 1 2 16 

Child 2 16 21 

Child 3 0 18 

Child 4 9 22 

6	  
13	  

6	  
14	  

18	   21	   19	   22	  

Client	  1	   Client	  2	   Client	  3	   Client	  4	  

Recogni2on	  1	   Recogni2on	  2	  
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Figure 5 Synthesis of sounds 

A comparison of the results suggests that all children improved in isolating the last sound in a word, 
identifying sounds in pseudo-words, and in auditory synthesis. Again it can be stated that gradual 
adoption of reading and writing leads to improved auditory perception in the area of auditory analysis 
and synthesis. 

4.3 Auditory memory 
Auditory memory was assessed by means of a test of repetition of pseudo-words, which consisted of 
words of various length (two syllables, three syllables, four syllables). For each correctly repeated 
word 1 point was awarded, maximum of 21 points. In terms of articulation, these were very difficult 
words. In the first testing the best result was achieved by Child 2, who scored 10 points (Table 6 and 
Figure 6); the lowest number of correct answers was observed in Child 1 (only 1 point). The second 
testing showed improvement in all children. The best improvement was observed in Child 1 and 3 
(improvement by 7 points).  

Table 6.  Repetition of words 

Child Repetition 1 Repetition 2 

Child 1 1 8 

Child 2 10 15 

Child 3 3 10 

Child 4 6 12 

 
Figure 6. Repetition of words 

In this area, again the second testing showed improvement. This improvement might be attributed to 
gradual adoption of academic skills and regular practising of auditory memory in everyday classes. 

4.4 Distinguishing a figure from the background 
For the purposes of distinguishing a figure from the background, no testing material was available in 
the Czech Republic. Therefore, the authors decided to use a recording with pictures from a didactic 
game designed for the development of auditory perception called Bim Bam. Each participant listened 
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to a recording with several overlapping sounds; the child’s task was to identify all sounds on the 
recording. The children were provided with a picture, on which they were supposed to show what they 
hear. The participants were presented with a total of 3 pictures (identification of animal sounds, means 
of transport and musical instruments). On each picture the children were supposed to identify 5 
sounds. For each correctly identified sound 1 point was awarded, maximum of 15 points. Table 7 and 
Figure 7 suggest that the participants achieved on average 7.25 points during the first and second 
testing. Only Child 2 improved by 1 point, on the contrary, Child 3 lost 1 point. The greatest difficulties 
were observed in identifying means of transport and musical instruments. The easiest task was to 
identify overlapping animal sounds. During the testing the authors observed increased tension of the 
children’ upper body, restlessness and frequent attempts to establish eye contact to check correctness 
with the examiner. 

Table 7.  Distinguishing a figure from the background 

Child Figure 1 Figure 2 

Child 1 8 8 

Child 2 7 8 

Child 3 6 5 

Child 4 8 8 

 
Figure 7. Distinguishing a figure from the background 

4.5 Perception of rhythm 
The assessment of rhythm perception was based on the authors’ rhythmic composition, which 
contained combinations of long and short tones in pairs, threes and fours. The sounds were produced 
by means of a buzzer. The first task for the participants was to determine whether the rhythmic 
compositions were identical. Almost no mistakes were made in matching pairs consisting of two and 
three tones; more mistakes were made in matching pairs consisting of four tones. Only Child 1 was 
able to identify all pairs, the remaining children identified only the first of the four-tone pair. In the 
second task the respondents were supposed to reproduce a rhythm using a buzzer. In each 
composition the participants were supposed to reproduce 4 patterns (maximum of 4 points for each 
composition). Some mistakes were made already in the second pattern of the three-tone composition. 
With increasing time and difficulty of the composition, more mistakes were made. The results of the 
children are shown in Table 8 and Figure 8. In terms of point scores, the first and second testing did 
not differ.  
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8	  8	   8	  
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Table 8.  Reproduction of tones 

Child 2 tones 3 tones 4 tones 

Child 1 4 2 1 

Child 2 4 1 1 

Child 3 4 2 2 

Child 4 4 2 1 

 
Figure 8. Reproduction of tones 

The students had difficulties with rhythm perception in the case of writing. They had significant 
difficulties with distinguishing between a short and long sound despite the more distinct articulation 
and the more frequent repetition of words. In reading they used colours to identify the length, without 
colour identification they often read long sounds as short sounds. In the area of rhythm perception no 
point changes were observed between the first and second testing. The adoption of academic skills 
did not lead to improved rhythm perception. 

5 CONCLUSIONS 
As suggested by the analysis described above, significant changes took place in some areas of 
auditory perception. During the period of 8 months in elementary school, the most significant 
improvement was observed in the ability of auditory analysis and synthesis, and in the capacity of 
short-term auditory memory. In the area of distinguishing a figure from the background and rhythm 
perception, no progress was observed. A comparison of the data with available standards suggests 
that the performance of the children in the present study is on the border of average and below-
average or in the below-average zone. The area of listening and perception of rhythm was only 
compared with reference tables; the activities monitored in the present study should be accomplished 
by intact children aged 4 and 5 years. The tables and figures show that the most difficult area for 
children with developmental dysphasia is rhythmic reproduction. In the area of distinguishing a figure 
from the background no testing material is available; therefore, it is impossible to compare the 
measured data with any reference values. It is only possible to conclude that the respondents have 
difficulty distinguishing sounds in an environment with a larger number of sounds.  

All areas of auditory perception are significant in the process of adoption of academic skills. If students 
are unable to listen, they fail to write down everything the teacher says, the assignments, and what is 
currently being presented. Auditory analysis and synthesis greatly affects the adoption of reading and 
writing; at the same time, gradual adoption of these skills helps develop auditory analysis and 
synthesis. An irreplaceable role in the adoption of academic skills is played by auditory memory. If 
auditory memory is significantly weakened, it becomes difficult to remember verbal instructions, 
assignments, homework, etc. In this case, it is necessary to use visual and other aids. The ability to 
distinguish a figure from the background allows us to focus on what is being said, distinguish between 
teacher talk and classmate talk, and isolate what is important from surrounding sounds. Rhythm 
perception is not only important for the adoption of musical skills, but also significantly reflects in the 
ability to distinguish between short and long sounds in reading and writing; a change in the quantity of 
vocals might completely change the meaning of a word.  
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The research study includes a small sample of respondents and has insufficient response relevance to 
formulae general conclusions. However, the data analysis suggests that gradual adoption of academic 
skills leads to improved auditory perception in some areas. In the teaching process it is desirable to 
focus on targeted development of all areas. By doing so the teacher might help the students with more 
effective adoption of academic skills to prevent early failures and a negative attitude to learning. 
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