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Abstract  
Differentiation is the child´s ability to perceive similarities or differences among audible or speech 
stimuli in their acoustic quality, intensity or duration. Child can distinguish two or more stimuli and 
learns differences among them. Word differentiation is the ability to recognize sounds in words; length 
of words, syllables, sounds; and recognition of differences among words based on selected signs. 
Identification is the ability to mark (repeat) audible or speech stimuli heard by a child. Presented study 
deals with theoretical starting points, issues and research findings in ability to differentiate and identify 
heard words in Slovak preschool age children. This ability should be developed in preschool age with 
aim to help children in initial learning to read and write. The research was focused on child´s ability to 
identify target word at the picture based on pronunciation of two audible similar words. It means that 
child got a pair of pictures and its task was to choose (identify) the one which was pronounced by a 
teacher, e.g. “had” (snake) and “hrad” (castle). Teacher said “hrad” (castle) and child had to show a 
picture with castle. The ability to recognize acoustically and to differentiate pairs of words was 
detected in following word pairs: mrak – drak (cloud – dragon), babka –bábka (grandmother – puppet), 
kvet – kvety (flower – flowers), nohy – rohy (feet – horns), kačka – mačka (duck – cat). The research 
was conducted with 866 respondents at the age of four to seven years. The results are part of a more 
extensive research focused on the development of a complex tool used to evaluate the level of 
phonemic awareness. The paper is the outcome of the VEGA project no. 1/0637/16 entitled The 
Development of the Diagnostic Instrument for the Assessment of the Level of Phonemic Awareness of 
Pre-School Age Children. 
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1 INTRODUCTION  
In developing correct pronunciation, hearing plays a dominant role in speech development. Without 
hearing, spoken language cannot develop in natural way and teachers have to focus on how children 
perceive the sounds of language. Therefore, one of the important areas of speech development in 
preschool age is detecting the level of auditory perception and the level of phonemic hearing, and 
subsequently developing audible perception as well as auditory differentiation. Hearing is important in 
perception, comprehension and speech formation [1], [2], [7]. Phonological awareness expects a child 
to become aware of the acoustic form of spoken language and, at the same time, of the ability to 
abstract the content of words and utterances. 

Identification is the ability to indicate (show or repeat) the audible or speech stimuli that the child has 
heard. The stimuli are presented by using toys, pictures and must respect the child's developmental 
level. Differentiation is the ability of a child to perceive the similarities or differences between individual 
sound or speech stimuli in their acoustic quality, intensity, and duration. The child distinguishes two or 
more musical instruments (e.g. drum - bell), recognizes the differences between quiet and loud, short 
and long, low and high sound. Similar structure is also found in exercises on word differentiation. A 
child learns to distinguish words by their length (car - motorbike, to see - to remember), to recognize 
differences between short and long syllables (back - bake, cut - cute) and so on [3], [4], [5]. Hearing 
disorder can be manifested by frequent misunderstanding of instructions, obvious turning to the 
speaker, lip reading, turning one ear to the sound source. Weakening of phonemic differentiation in 
preschool age can significantly influence the speech development, especially the correct articulation of 
sounds and their differentiation in the word. It is often manifested by incorrect pronunciation, omission 
or conversion of sounds and syllables, especially in longer words [4], [6], [7].  

Phonemic differentiation is the ability to distinguish the distinct features of the phonemes of a given 
language by auditory way [2]. The abilities of audible differentiation are most strongly reflected in 
writing, in the distinction between short and long vowels, audible similar sounds, sibilants (fricative 
consonants), and syllables "dy-di", "ty-ti", "ny-ni", "ly-li". Incorrectly perceived sounds can change the 
meaning of the word and thus spelling and grammar, in Slovak language, e.g. myška - miska, lyže - 
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líže, (examples in English are peace - piece, plain - plane, horse - worse, war- for, bomb – comb) [3], 
[5], [8]. It is appropriate to include various games, plays focused on audible differentiation into the 
activities of pre-schoolers, to acquire the ability to perceive different sounds and to recognize them 
according to their acoustic form.  
As we have defined, auditory differentiation is the ability to differentiate individual sounds. It is the 
ability to perceive the difference and similarity of sounds, cannot be exchanged with the sharpness or 
quality of sounds. The defect in distinction of sound stimuli is not caused by the malfunction of the 
auditory system. A child can hear perfectly, but s/he cannot recognize individual sounds and clusters 
of sounds in the words, e.g. car, dark, farm. These difficulties can complicate the child's learning 
process, especially if it is based on auditory perception. Child who exchanges sounds, e.g. "b" and "d", 
has a big problem in reading the words with these letters. There are few key principles to be followed: 

1 In the instruction, we start with sounds which differ from each other markedly. 
2 First, we work with well-known, commonly occurring sounds. When practicing the differentiation 

of sounds, we start with evident differences (e.g. the child should recognize the phone ringing 
from knocking on the door) and then we move on to the more sensitive, finer differentiation 
(phone ringing and doorbell ringing). 

3 We pronounce pairs of words that are the same or different in one sound (phoneme), the child 
should recognize whether the words are the same or different, e.g. goat - coat, dog - fog, 
flowing - blowing. Later we can work with nonsense words, e.g. pif - tif, klif – klaf [3], [4], [5]. 

We can practice audible differentiation in exercises like distinguishing between speech and non-
speech sounds, distinguishing individual phonemes (phonemic awareness), distinguishing syllables 
and words with changed sound, distinguishing words with changed voiced/voiceless sound. Zelinková 
[8] states that non-speech sounds are easier to distinguish than speech sounds. Child focuses on 
these sound stimuli better and learns to listen to them better than speech sounds. She [4] 
recommends the following exercises: differentiating syllables; determining their similarities and 
differences; differentiating the words; identifying the sound, in which words differ; identifying the sound 
which, when we replace, new word is created; creating sentences with words which differ in one 
sound etc. Auditory differentiation can also be diagnosed through the perception and reproduction of 
rhythm [9], [10]. 

2 METHODOLOGY 
The study presents results of the research aimed at detecting verbal-acoustic abilities of children in 
differentiating the pairs of words displayed on pictures. Results are part of a larger research focused 
on the development of a complex instrument for evaluating a level of phonemic awareness. The test 
for the assessment of phonological and phonemic awareness [11] diagnoses the abilities which are 
closely related to phonemic awareness: work with rhymes; ability to analyse and synthesize at the 
word, syllable and sound level; phoneme and syllable omitting; phoneme and syllable isolation; word 
differentiation and localization of changes in sentences. In the part where activities for differentiation 
are tested, it is focused on five abilities: differentiation of words supported with pictures; differentiation 
of words without pictures support, location of a word change in the sentence; location of a sound 
change in the word; and differentiation of nonsense words. The study results are indicators of the level 
of Slovak children in ability of verbal-acoustic differentiation and location of sounds, syllables as well 
words. Based on this, the research question was: What is the level of Slovak children in different age 
categories in the area “Differentiation of words with a picture support”? 

The research was conducted in 28 kindergartens in Slovakia. Children were at the age of 4 to 7 years. 
Together there were 866 respondents, 446 girls and 420 boys. The children with speech disorders and 
children with delayed schooling start were excluded from the testing. In total, we have evaluated 4330 
children´s utterances (5 tested items). 

There were five pairs of words tested. Children were asked to identify target words and point to the 
pictures where these words are displayed. Target words are written in bold. Five selection criteria 
were established: type of the sound in which the word differs; position of the sound in the word 
(beginning, middle, end); word differentiation in quantity (number of); length of the sound in the word; 
word order in a pair of words. Children identify the target words alternately. By combination of 
mentioned criteria for the word selection, we decided for the following ones: 
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1 Mrak - drak (cloud – dragon). Words differ in the first sound, in consonants “m” and “d”. Child 
looks for the first word in the pair.  

2 Babka – bábka (grandma – puppet). Words differ in the second sound “a” and “á”, the length of 
the sound changes. Child looks for the second word in the pair. 

3 Kvet – kvety (flower – flowers). Words differ in the last sound, in the second word, sound “y” is 
added. Difference is in the quantity (one flower, several flowers). Child looks for the first word. 

4 Nohy – rohy (feet – horns). Words differ in the first sound, in consonants “n” and “r”. Child looks 
for the second word.   

5 Kačka – mačka (duck – cat). Words differ in the first sound, in consonants “k” and “m”. Child 
looks for the first word. 

Instructions for the teacher: Take two pictures (a pair of selected words) and place them in front of the 
child, e.g. “had” (snake) and “hrad” (castle). Then pronounce the word “hrad” (castle). Child must point 
to the picture in which the castle is drawn. Word written in bold is a target word.  

Instruction for the child: I´m showing you two pictures and then I tell you the word. You will show me 
the word in the picture. Let´s try it. Here are two pictures (had – hrad). Show me “hrad” (castle).                   

Aids: 16 pictures (6 for training 10 for testing). Except of administrated pairs of words, there were 
practised following pairs of words, kôň – kôš (horse – basket), čelo – delo (forehead – cannon).   

Assessment: If child chooses the picture correctly, 1 point is recorded. If child doesn´t select a correct 
picture, 0 is recorded.  

3 RESULTS 
The first pair of words was “mrak – drak” (cloud – dragon). The role of the children was to show the 
word “mrak” at the picture. The overall results in all age categories are presented in Table 1. 

Table 1 Differentiation of words with pictures support: “mrak – drak” (cloud – dragon). 

mrak-drak 
Age category 

ANSWERS 
4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 
CORRECT 76 91,57 152 95 121 93,08 187 97,40 203 99,51 93 95,88 832 96,07 

INCORRECT 7 8,43 8 5 9 6,92 5 2,60 1 0,49 4 4,12 34 3,93 
OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 92% 95% 93% 97% 100% 96% - 96% 
% FAILURE 8% 5% 7% 3% 0% 4% - 4% 

MEDIAN 1 1 1 1 1 1 - - 

Overall success of children is 96,07%. It shows very high success rate of this tested task. Percentage 
success ranged from 92% (in the youngest age category) to 100% (in age group from 6,1 to 6,5 
years). It was for the first time in our testing that 100% was gained in some task. However, we cannot 
confirm our assumption that percentage success in testing increases with age, because children in 
two age categories, from 5,6 to 6 years and from 6,1 to 6,5 years were more successful in testing than 
the oldest age group. Incorrect answers occurred only in 4%. This percentage success is also 
promoted in median values. Median is “1” for all age categories.  

In testing Differentiation of words with pictures support, the results in words “mrak – drak” demonstrate 
that: 

1 All children at the age of 4 to 7 years should differentiate words “mrak – drak” and point to the 
pronounced word at the picture. The median value for all age categories is “1” and children can 
manage this task.   
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2 Children at the age of 6,1 to 6,5 years gained percentage rate 100%. It means that each child in 
this age category answered the task correctly.  

3 The youngest age category was very successful as well, incorrect answers were recorded only 
in 8%.   

4 Overall success rate is 96,07%, it means that children from 4 to 7 years can differentiate words 
“mrak – drak” with support of pictures correctly. Only 4% of tested children cannot cope with this 
task.   

The second tested pair of words was “babka - bábka” (grandma – puppet). Children had to identify the 
word “bábka” and show it at the picture. These words have different meaning, but in pronunciation, 
they differ only in the length of one vowel “a”. One sound changes the meaning of the word. The 
overall results in all age categories are presented in Table 2. 

Table 2 Differentiation of words with pictures support: “babka - bábka” (grandma – puppet). 

babka-bábka 
Age category 

ANSWERS 
4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 
CORRECT 39 46,99 98 61,25 92 70,77 137 71,35 168 82,35 75 77,32 609 70,32 

INCORRECT 44 53,01 62 38,75 38 29,23 55 28,65 36 17,65 22 22,68 257 29,68 
OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 47% 61% 71% 71% 82% 77% - 70% 
% FAILURE 53% 39% 29% 29% 18% 23% - 30% 

MEDIAN 0 1 1 1 1 1 - - 

Overall success of children is 70,32%. Percentage success ranged from 47% (in the youngest age 
category) to 82% (in age group from 6,1 to 6,5 years). Here as well as in the first pair of words, it 
cannot be confirmed that percentage success in testing increases with age. Children in the age 
category from 6,1 to 6,5 years were more successful in testing than the oldest age group. In 
comparison to previous tested pair of words, the success rate is lower significantly. It can be seen in 
median value “0” for the youngest age category. In the rest of the age groups, the median value is “1”. 

In testing Differentiation of words with pictures support, the results in words “babka – bábka” 
demonstrate that: 

1 Children at the age of 4 to 4,5 years do not have to differentiate word “bábka” and point to the 
picture correctly. The median value for that age category is “0”. However almost 50%, exactly 
47% of children in this age group managed this task. 

2 Children at the age of 4,6 to 7 years should differentiate words “babka - bábka” and point to the 
pronounced word “bábka” at the picture. The median value is “1”.  

3 In two age categories, from 5,1 to 6 years, there is identical percentage level in ability to 
differentiate the word correctly. 

4 Overall success rate is 70,32%, it means that children from 4 to 7 years can differentiate words 
“babka - bábka” with support of pictures correctly. 30% of tested children cannot manage this 
task.  

The third tested pair of words was “kvet - kvety” (flower - flowers). Children had to identify the word 
“kvet” and show it at the picture. These words are different only in the amount, it is singular and plural 
of the same word. The overall results in all age categories are presented in Table 3. 
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Table 3 Differentiation of words with pictures support: “kvet - kvety” (flower – flowers). 

kvet-kvety 
Age category 

ANSWERS 
4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 
CORRECT 70 84,34 131 81,87 111 85,38 182 94,79 199 97,55 92 94,85 785 90,65 

INCORRECT 13 15,66 29 18,13 19 14,62 10 5,21 5 2,45 5 5,15 81 9,35 
OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 84% 82% 85% 95% 98% 95% - 91% 
% FAILURE 16% 18% 15% 5% 2% 5% - 9% 

MEDIAN 1 1 1 1 1 1 - - 

Overall success rate of children is 91% and it is obvious that children haven´t got a problem to 
differentiate words in the amount (singular and plural). Percentage success ranged from 84% (in the 
youngest age category) to 98% (in age group from 6,1 to 6,5 years). Here as well as in the previous 
pairs of words, it cannot be confirmed that percentage success in testing the pair of words increases 
with age. Children in the age category from 6,1 to 6,5 years were more successful in testing than 
children in the oldest age category (although difference is only 3%). Incorrect answers occurred in 
9,35%. This percentage success is naturally promoted in median value, which is “1” for all age 
categories. In testing Differentiation of words with pictures support, the results in words “kvet - kvety” 
demonstrate that: 

1 All children at the age of 4 to 7 years should differentiate words “kvet - kvety” and point to the 
pronounced word “kvet” at the picture. The median value for all age categories is “1” and 
children managed this task.   

2 Children at the age of 6,1 to 6,5 years gained percentage rate 98%. It means that only 2% of 
tested children cannot answer the task correctly.  

3 Overall success rate is 90,65%, it means that almost 91% of children from 4 to 7 years can 
differentiate words “kvet - kvety” with support of pictures correctly. Only 9% of tested children 
cannot manage this task.    

 Table 4 presents the overall results in all age categories in the fourth tested pair of words, it was 
“nohy - rohy” (feet – horns). Children had to identify the word “rohy” and show it at the picture. These 
words differ in the first sound.   

Table 4 Differentiation of word with pictures support: “nohy – rohy” (feet - horns). 

nohy-rohy 
Age category  

ANSWERS 
4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 
CORRECT 71 85,54 139 86,87 116 89,23 183 95,31 198 97,06 94 96,91 801 92,49 

INCORRECT 12 14,46 21 13,13 14 10,77 9 4,69 6 2,94 3 3,09 65 7,51 
OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 86% 87% 89% 95% 97% 97% - 92% 
% FAILURE 14% 13% 11% 5% 3% 3% - 8% 

MEDIAN 1 1 1 1 1 1 - - 

Overall success rate of children is 92% and we can say that even differentiation of words “nohy - rohy” 
doesn´t make troubles to children. Percentage success ranged from 86% (in the youngest age 
category) to 97% (in two the oldest age categories). It again cannot be confirmed that percentage 
success in testing the pair of words increases with age. Children in the age category from 6,1 to 6,5 
years were successful equally than children in the oldest age category. Incorrect answers occurred in 
almost 8% (7,51%). This high percentage success is again reflected in median value, which is “1” for 

4614



all age categories. In testing Differentiation of words with pictures support, the results in words “nohy - 
rohy” demonstrate that: 

1 All children at the age of 4 to 7 years should differentiate words “nohy - rohy” and point to the 
word “rohy” at the picture. The median value for all age categories is “1”.   

2 Children, in two age categories, at the age of 6,1 to 7 years gained the same percentage rate 
97%. They have equal level of this tested ability.  

3 Overall success rate is 92,49%, it means that 92% of children from 4 to 7 years can differentiate 
words “nohy - rohy” with support of pictures and show the word “rohy” at the picture correctly. 
Only 8% of tested children cannot manage this task and answer it correctly.  

The final tested pair of words was “kačka - mačka” (duck - cat). Children had to identify the word 
“kačka” and point to the picture with duck. This pair consists of two-syllabic words with one closed and 
one opened syllable which differ in the first sound. Table 3 presents the overall results in all age 
categories. 

Table 5 Differentiation of words with pictures support: “kačka- mačka” (duck – cat). 

kačka-mačka 
Age category  

ANSWERS 
4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 

Σ % Σ % Σ % Σ % Σ % Σ % Σ % 
CORRECT 77 92,77 151 94,37 122 93,85 184 95,83 199 97,55 95 97,94 828 95,61 

INCORRECT 6 7,23 9 5,63 8 6,15 8 4,17 5 2,45 2 2,06 38 4,39 
OVERALL 83 100 160 100 130 100 192 100 204 100 97 100 866 100 

% SUCCESS 93% 94% 94% 96% 98% 98% - 96% 
% FAILURE 7% 6% 6% 4% 2% 2% - 4% 

MEDIAN 1 1 1 1 1 1 - - 

The overall success of children is 95,61% in this tested task. Percentage success ranged from 93% (in 
the youngest age category) to 98% (in two the oldest age categories). It again cannot be confirmed 
that percentage success in testing the pair of words increases with age. Children in the age category 
from 6,1 to 6,5 years were successful equally to children in the oldest age category. Incorrect answers 
occurred only in 4,39%. This high percentage success is reflected in median value “1” for all age 
categories. In testing Differentiation of words with pictures support, the results in words “kačka - 
mačka” demonstrate that: 

1 All children at the age of 4 to 7 years should differentiate words “kačka - mačka” and show the 
word “kačka” at the picture. The median value for all age categories is “1”.   

2 Children at the age of 6,1 to 7 years demonstrate the same level of the tested ability (98%). 
3 Children in the age category from 4,0 to 4,5 years were very successful as well, incorrect 

answers were recorded only in 7%.   
4 Overall success rate is 95,61%, it means that almost 96% of children from 4 to 7 years can 

differentiate words “kačka - mačka” with support of pictures correctly. Only 4% of tested children 
cannot handle this task. 

3.1 Summarizing results in the area Differentiation of words with pictures 
support  

Differentiation of words with pictures support is the first area, in which the abilities to differentiate and 
locate changes in words and sounds were tested. The results presented below, in Table 6, point to the 
percentage success in each tested pair of words in all age categories and to the median as a valid 
standard.  

4615



Table 6 Overall results in Differentiation of words with pictures support. 

DIFFERENTIATION OF WORDS WITH PICTURES SUPPORT 
 Age category 

4,0-4,5 4,6-5,0 5,1-5,5 5,6-6,0 6,1-6,5 6,6-7,0 Overall 
 

MRAK-DRAK 
 

Correct answers 76 152 121 187 203 93 832 
% success 92% 95% 93% 97% 100% 96% 96% 
MEDIAN 1 1 1 1 1 1 5 

BABKA-BÁBKA 
Correct answers 39 98 92 137 168 75 609 
% success 47% 61% 71% 71% 82% 77% 70% 
MEDIAN 0 1 1 1 1 1 4 

KVET-KVETY 
Correct answers 70 131 111 182 199 92 785 
% success 84% 82% 85% 95% 98% 95% 91% 
MEDIAN 1 1 1 1 1 1 5 

 
NOHY-ROHY 

 

Correct answers 71 139 116 183 198 94 801 
% success 86% 87% 89% 95% 97% 97% 92% 
MEDIAN 1 1 1 1 1 1 5 

KAČKA-MAČKA 
Correct answers 77 151 122 184 199 95 828 
% success 93% 94% 94% 96% 98% 98% 96% 
MEDIAN 1 1 1 1 1 1 5 

Overall 
Correct answers 333 671 562 873 967 449 3855 
% success 80% 84% 86% 91% 95% 93% 89% 
MEDIAN 4 5 5 5 5 5 24 

The overall percentage success rate in Differentiation of words with pictures support is 89%. Analysis 
of the success in relation to age categories does not claims the assumption that success of children 
increases with age. Ability to differentiate the pair of words according to the heard word and then 
showing this word at the picture is better in age category from 6,1 to 6,5 years (95%) than in the oldest 
age group from 6,6 to 7 years (93%). Taking in consideration arithmetic means and percentage 
success, we can establish the following order of words: 

1 The best results were achieved in two tested pairs of words. They are “mrak – drak” (cloud – 
dragon) and “kačka – mačka” with equal percentage success rate 96%. 

2 The second pair of words with 92% of success rate, was “nohy – rohy” (feet - horns). 
3 The third pair of words with 91% of success was “kvet - kvety” (flower – flowers).  
4 Children were the least successful in differentiating the pair of words "babka – babka” (grandma 

– puppet), where the success rate was only 70%. 

The analysis of success in terms of the character of pairs of words did not show significant 
differences. Even though each word pair was different in word structure, the results were almost the 
same in the four tested pairs of words. The only surprising result is recorded in the pair of words 
“babka – bábka” (grandma – puppet), where the success rate of children was only 70% compared to 
other results. Thus, we can conclude that differentiation of words, which differ in the length of one 
sound, causes the biggest problems to Slovak preschool age children. 

4 CONCLUSIONS 
Our research results in testing Differentiation of words with pictures support have demonstrated that 
the overall success rate of children at the age of 4 to 7 years is 89%. Median value “0” was 
established only in one pair of words “babka – bábka” and it was only in the youngest age category (4 
– 4,5 years). It means that children at this age do not have to differentiate those words correctly even 
though with pictures support. In all other age categories and in all other pairs of words, median value 
was “1”. Children from 4 to 7 years can manage the tested tasks. We cannot assume that ability to 
differentiate pairs of words increases with age. In several partial results, we found out that children at 
the age from 6,1 to 6,5 years were better in this ability than older children. However, percentage 

4616



differences were not significant. In general, children in this tested area demonstrated high level of the 
ability to differentiate heard words. Given the high success rate of the children and the low percentage 
difference, there was no significant difference in the criteria on which the pairs of words differed. 
Diagnosing the large number of preschool participants helps to create a norm for phonological and 
phonemic awareness as one of the indicators of literacy difficulties.     
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