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Abstract 
Introduction: The comprehension of visually presented nonverbal communication features is one of the 
very important parts of the process of acquiring information needed for social interaction and 
functioning pragmatic communication. In children with special needs, the difficulties or differences in 
comprehending the social-pragmatic signals during communication have been described, but usually 
not in the context of speech and language therapy and inclusive education context.  

Methodology: The aim of the research is to compare perception of visual schemes in the three groups 
of children with special education needs, n=90 (autism spectrum disorder, intellectual disability, 
developmental language disorder) and one group of children without specific education needs, n=30. 
We would like to present the influence of the different perception of visual schemes on the process of 
education. 

Results: Surprisingly, the results between the groups are not so different, as we expected. 
Quantitative evaluation showed that the worst results in perception of visual schemes are achieved in 
children with autism spectrum disorder. Based on qualitative evaluation, visual schemes are assessed 
similarly. Children not pay attention to social situation on the pictures but they more perceive the 
details of pictures or looking for differences of pictures. 

Conclusion: We are discussing the possibilities of applying the results in educational settings with 
relation to intervention of communication difficulties in children with autism spectrum disorder, 
intellectual disability, and developmental language disorder.  

Keywords: pragmatic level of communication, visual schemes, education, autism spectrum disorders, 
intellectual disability, developmental language disorder. 

1 INTRODUCTION 
One of the very important parts of the process of acquiring information needed for social interaction 
and functioning pragmatic communication is the comprehension of visually presented nonverbal 
communication features. Therefore, visual perception plays an important role in the processing of 
everyday social communication stream and, maybe because of the fact, is very often used in the 
assessment of pragmatic language level in educational, psychological and clinical praxis, mostly by 
implementing pictures with social-pragmatic meaning [1]. Chmielecki [2] discussed the overall 
meaning of the image in contemporary culture, language, speaking about the visual culture studies of 
e.g. Mitchell, “rooted in the semiotics of the image and communication theory” (p. 95).  

Although nonverbal communication determine in some extent the verbal communication component, 
they primarily affect functional applications in everyday life [3; 4]. They are reflected in a broad range 
of non-verbal communication, e.g. the use of gestures (a frequently mentioned aspect is the absence 
of declarative gesticulation), touching the roots of phylogenetic ground of communication. In the 
comparative phylogenetic-linguistic study Scott-Phillips [5] criticize the neglect of pragmatic studies in 
the research of human and great apes language origins conclude that equally the origins of great 
ape communication involve the use of metacognitive abilities evolved into a more sophisticated 
degree, and finally developed into human ostensive communication. 

The importance of implementing visual communication strategies into development of pragmatic 
language have been proved in many research studies conducted in children with different speech, 
language and communication needs (SLCN), such as development language disorder (also known as 
SLI – specific language impairment or developmental dysphasia), emphasizing the crucial role of 
visual teaching strategies used by parents, caregivers or therapists to enhance the pragmatic 
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communication efficacy and comprehensiveness [6]. For instance, Meadan et al. [7] demonstrated the 
feasibility and effectiveness of the parent training and coaching program in young children (age 2-5) 
with Down syndrome which is based on visually augmented teaching strategiesto promote and 
enhance these children's social-pragmatic communication skills. Also Tierney et al. [8] stated that 
individualized social pragmatic interventions are effective for improving language, adaptive behavior 
and social skills. 

As also suggested for example by Cantiani et al. [9] both perceptual modalities in non-verbal or 
insufficiently verbal children with high-functioning autism show certain delays in basic processing of 
both visual and auditory stimuli, but compared with intact children with ‘typical’ development the 
differences are not significant. The differences are evident in higher cognitive-perceptual processing, 
e.g. in matching a stimulus with a lexical-semantic meaning, which is affected by significant disruption 
of these capabilities. Moreover, I-Hsuan et al. [10] observed an association between decreased 
functional connectivity of the visual cortex and manifestations of audio-visual hypersensitivity in 
children with autism spectrum disorder. 

The pragmatic language level of the communication ability In children with special needs in the Czech 
republic, the difficulties or differences in comprehending the social-pragmatic signals during 
communication have been described, but usually not in the context of speech and language therapy 
assessment and the inclusive education or special education intervention. Therefore we have decided 
to create and evaluate a new model of speech and language therapy assessment tool focusing on 
pragmatic language communication skills using the visual stimuli presented to the groups of children 
with three different special needs categories, comparing their results with typical population. 

2 METHODOLOGY 
The aim of the research was to compare the perception of visual schemes in the three groups of 
children with specific educational needs and one group of children without specific educational needs. 
The influence of the different types of perception of visual schemes on the process of education is 
presented. The research study is of a mixed quantitative and qualitative design. The statistical 
methods used include the Chi-squared test, ULI sensitivity coefficient, value of test item difficulty (q) 
and difficulty index (p). The responses and reactions to presented visual schemes were compared in 
three groups of respondents and in the control group. 

2.1 Research sample 
The research sample consisted of three groups of respondents divided into groups by their diagnoses. 
The total number of respondents was 90 (n=90). 

− Individuals with autism spectrum disorder, ASD (n=30) 
− Individuals with specific language impairment, SLI (n=30) 
− Individuals with intellectual disability, ID (n=30) 

The age range of the respondents was 5 to 15 years. Children younger than 5 years had difficulties 
with understanding instructions. The control group (CG) consisted of 30 individuals from typical 
population (n=30). The average age of all individuals was 7.7 years (see Figure 1). In terms of gender, 
the research study involved a total of 39 girls and 81 boys (see Figure 2).  

 
Figure 1: Average age. 
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Figure 2. Gender. 

2.2 Research method 
The measurement tool for the assessment of the perception of visual schemes was a test battery of 
the authors’ own design called ‘Assessment of the pragmatic level of language in persons with autism 
spectrum disorders: potential barriers to speech-language intervention’. The purpose of the developed 
diagnostic material was to perform an assessment based on observation (O) and testing (T). Each 
diagnostic area was assessed on the basis of observation; the subjective perspective was examined 
by means of a set of pictures presented to all four groups of individuals, the purpose of which was to 
distinguish between visual schemes. The material used for the assessment of the ability to distinguish 
between visual schemes always included two pictures. The participants were supposed to identify the 
correct picture of the two presented pictures. This was followed by a question why the selected picture 
was correct. The task included a total of ten pairs of pictures (see the example of the pictures – Figure 
3). 

 
Figure 3: The example of the picture - Eye contact. 

The administration of the tests was quite simple. The choice of visual schemes was assessed using 
the following scale: 

• 0 = correct answer, the participant chose the correct picture and adequately explained the 
reasons for the choice. 

• 1 = incorrect answer, the participant chose the incorrect picture or did not adequately explain 
the reasons for choosing the correct picture. 

There were more acceptable answers to the question which picture is correct, e.g. thumbs up, thumbs 
down, happy or sad smiley. 

ASD	   SLI	   IDD	   CG	   Celkem	  
Boys	   23	   22	   17	   19	   81	  

Girls	   7	   8	   13	   11	   39	  
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3 RESULTS 

3.1 Quantitative assessment 

3.1.1 Chi-squared test 
The Chi-squared test was used to examine whether there was a statistically significant association 
between the participants’ gender and their success rate in the questions at a level of significance 
p=0.05. The calculations suggested that there was no statistically significant association between the 
participants’ gender and successful identification of visual schemes. Therefore, the hypothesis 
concerning the effect of gender on the perception of visual schemes is refuted. 

3.1.2 Value of test item difficulty  

The value of test item difficulty (q) is the ratio of incorrect answers. If q > 80, the task is very difficult 
and should be excluded from the test.If q < 20, the task is very easy and should also be excluded from 
the test. The q value is given in %. The results of the research sample are specified in Table 1. 

Table 1.  Value of test item difficulty. 

Value of difficulty q ID ASD SLI CG 
Picture 1: Eye contact 26.7 36.7 33.3 16.7 
Picture 2: Greeting 43.3 30.0 26.7 26.7 
Picture 3: Parting 56.7 30.0 30.0 16.7 
Picture 4: Want something 13.3 3.3 16.7 3.3 
Picture 5: Proxemics 50.0 43.3 46.7 33.3 
Picture 6: Expressing 
displeasure 10.0 13.3 3.3 3.3 

Picture 7: Waiting for 
communication 26.7 36.7 23.3 13.3 

Picture 8: Changing 
communication roles 30.0 30.0 36.7 26.7 

Picture 9: Behaviour in a shop 20.0 0.0 13.3 6.7 
Picture Response to loss 6.7 3.3 10.0 0.0 

The text below presents a comparison of the results of all groups of respondents: 

• Eye contact – for the control group this was a very easy task with almost no mistakes (n=5), the 
value of difficulty q is less than 20 (q=16.66), therefore the task should be excluded from the CG 
test. In the overall assessment, the task was more difficult for individuals with ASD (11 
mistakes), q = 36.66%; for ID this was an easier task (8 mistakes), q=26.66%; for SLI this 
was a more difficult task (10 mistakes), q=33.33%. 

• Greeting –the highest number of mistakes was observed in individuals with ID (n=13). 
Individuals with SLI and CG made the same number of mistakes (n=8). Individuals with ASD 
made fewer mistakes compared with eye contact (9 mistakes). In none of the groups the value 
of difficulty q was < 20; therefore the task need not be excluded. 

• Saying goodbye –the worst results were again observed in individuals with ID, who made 
the most mistakes of the entire test (n=17), in this group the task had the highest value of 
difficulty q=56.66%. Individuals with ASD and SLI achieved the same results (9 mistakes), 
for CG this was again a very easy task (1 mistake) with q below 20 points (q=16.66%), i.e. the 
task should be excluded from the test for this group. 

• Want something – in this item all groups achieved the value of difficulty q below 20 points – the 
test item is very easy and should be excluded. The highest number of mistakes was made by 
individuals with SLI (5 mistakes) and ID (4 mistakes), q=13.33 %, the lowest number of 
mistakes was made by individuals with ASD (1 mistake), q=16.66 % and CG (1 mistake), 
q=3.33 %. 
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• Proxemics –this was one of the most difficult items of the entire test, where almost all 
groups achieved the worst score of the entire test (the group of ID made the most mistakes 
in Parting, 17 mistakes). The worst score was achieved by ID (15 mistakes), ASD (13 mistakes) 
were better than SLI (14), the best score was again achieved by CG (10 mistakes). In none of 
the groups the value of difficulty q was < 20 or > 80; therefore the task need not be excluded. 

• Expressing displeasure – in this item all groups scored below 20 points – the item is very easy 
and should be excluded from the test. The worst score was achieved by ASD (4 mistakes) 
and ID (3 mistakes). SLI and CG achieved the same results (1 mistake).  

• Waiting for communications – the highest number of mistakes was made by ASD (11 mistakes), 
ID (8 mistakes), the lowest again by CG (4 mistakes), who were below the threshold of q < 20 
points, q=13.33%, therefore the task should be excluded for this group. The group of SLI was 
approaching this threshold (7 mistakes), q=23.33%. 

• Changing communication roles –the worst results were achieved by SLI (11 mistakes), ASD 
and ID made an equal number of mistakes (n=9), CG again achieved the best score (8 
mistakes). In none of the groups the value of difficulty q was < 20; therefore the task need not 
be excluded. 

• Behaviour in a shop – ID (6 mistakes) achieved the threshold of the value of difficulty q=20, the 
groups of SLI (4 mistakes) and CG (2 mistakes) achieved the value of difficulty q < 20. ASD (0 
mistakes) even had q=0, which is the best test result for this group. The task should be 
excluded for all groups. 

• Response to loss –in this item all group achieved the value of difficulty below 20 – the test 
item is very easy and should be excluded. The worst score was achieved by SLI (3 mistakes), 
the best by CG with zero mistakes, ASD (1 mistake) and ID (2 mistakes). 

3.2 Qualitative assessment 
A qualitative assessment of the pictures aimed at the perception of visual schemes suggests that the 
respondents did not usually consider the social situation but were more interested in details on the 
picture (closed or open door, presence of a communication bubble, text on the picture, absent detail 
on the picture, etc.) The picture was often judged by the joy or sadness of the characters on the 
picture. To illustrate this, below are some responses of individuals with ASD (Table 2.): 

Table 2.  Selected responses of individuals with ASD. 

Picture 1: ‘The picture is correct because they are 
not sad.’ 

Picture 2: ‘When I enter the room I should close the 
door.’ 

Picture 3: ‘When the boy goes away and is sad, 
the girl will not give him a wave.’ 

Picture 4: ‘My sister should not cry when I want to 
borrow her toy.’ 

Picture 5: ‘You don’t shout at your friends.’ Picture 6: ‘One boy should build first, then the other 
one.’ 

Picture 7: ‘The first picture is correct because the 
bag isn’t falling off mom’s shoulder.’ 

Picture 8: ‘Mom should also see my pictures, not 
only my sister’s.’ 

Picture 9: ‘Mom is telling the child off.’ Picture 10: ‘They’re playing a game.’ 

4 CONCLUSION 
In general, the results of the value of difficulty suggest that the test is too easy for the control group 
(CG) and most of the items should be excluded for this group. According to the value of difficulty the 
following items should be excluded. Picture 4. “Want something”, Picture 6. “Expressing displeasure”, 
Picture 9.”Behaviour in a shop”, and Picture 10. “Response to loss”.Overall, individuals with 
intellectual disability achieved the worst score of all groups. In the six items they even achieved a 
worse score than individuals with autism spectrum disorder.  

Not only the test results, but also the qualitative analyses of the response show that there could be 
very slight, or none, difference in the testing of pragmatic language level comparing the groups of 
children with different individual development background.  
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