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Abstract 
 

This article examines the relationship between anxiety level and cognitive and emotional 
development in older preschool children. The study involved 207 children aged 5-6 years (Me = 5.6 
years) attending a senior group in a Moscow kindergarten (108 boys and 99 girls). As a result of the 
cluster analysis, three groups of children were identified: with the low (20.3%), medium (61.8%) and high 
(17.9%) anxiety levels. We paid special attention to the analysis of the performance on the methods 
diagnosing executive functions (switching, inhibition and working memory) by children with different 
anxiety levels. The data obtained testify to the negative effect high anxiety has on the performance of 
tasks dealing with cognitive flexibility and inhibitory control whereas no connection was established 
between anxiety and working memory (both auditory and visual). Besides, the data we have obtained 
indicate a nonlinear connection between the anxiety level, theory of mind development and the 
understanding of emotions in the preschool age. Thus, this research have shown that the preschooler’s 
anxiety level is a significant internal factor associated with the development of both executive functions 
and emotional intelligence. In this regard, it is possible to assume that working with anxiety can help 
harmonize the development of the child and prepare for school.    

 
© 2017 Published by Future Academy www.FutureAcademy.org.UK 
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1. Introduction 

Among the significant problems of modern society is the psychological well-being of children. 

Numerous approaches to solving this issue tend to be based on analyzing the intra-family atmosphere, the 

social environment, the quality of education, etc. Nevertheless, the internal factors that impact children’s 

mental health and their harmonious development have not been studied well enough. One of such internal 

factors which are powerful regulators of a child's mental and subsequently physical health can be 

considered to be the emotional sphere that regulates children’s behavior and activities. 

One of the signs of a child's internal unhappiness is its heightened anxiety. Anxiety adversely 

affects all areas of its life: study, communication with peers, personal development and health (Hadwin & 

Field, 2010). The high anxiety level is one of the preconditions for early school disadaptation, so it is 

important consider and study this feature of the child early in its preschool childhood. At the same time, a 

total lack of anxiety is also a predictor of the fact that the child’s development is not the most optimal at 

this age as it often indicates insufficient development of the preschooler’s emotional and personal sphere. 

 

1.1. Anxiety 

Psychological literature provides different descriptions of the concept in question which boils 

down to two definitions: anxiety as an emotional state or as a stable personal trait or temperament 

(Gazelle & Rubin, 2010). 

As a state, anxiety is an emotional discomfort experience associated with expectations of some 

trouble, the premonition of an imminent danger. Anxiety has mostly a negative and disorganizing effect 

on children’s performance in the preschool, junior school age and adolescence, while in later periods it 

can have a mobilizing impact. The anxiety one feels in relation to a particular situation depends on one’s 

negative emotional experience in this and similar situations and indicates that one is emotionally not  

adjusted to them strongly enough. 

On the other hand, anxiety as a personal entity has a complex structure which includes cognitive 

(anxious thoughts), emotional (negative experiences) and behavioral (avoiding behavior) levels. The 

emergence and reinforcement of anxiety are associated with a child’s main age-related needs remaining 

unsatisfied. With preschool children and younger schoolchildren anxiety results from the frustration of 

their need for security and protection by their immediate environment. It does not become a stable 

personal entity until adolescence, before it high anxiety in children is traditionally associated with 

disruptive relations with their close adults (Chorpita & Barlow, 1998; McLeod et al., 2007; Volbrecht & 

Goldsmith, 2010). We based our studies on this understanding of anxiety. 

Domestic and foreign psychologists distinguish the following features in older preschool age 

children with intensive anxiety: 

• Such children have a relatively high level of learning ability, notwithstanding this, their caregiver 

may consider the child to be incapable or not capable enough of learning. 

• These preschoolers cannot identify the main problem in their work and instead of focusing on it 

they try to control all the elements of the task all at once. 
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• An anxious child gives up other attempts if it fails to cope with the task at one go; blaming its 

failure on the lack of every sort of ability rather than on its inability to solve a specific problem. 

Such peculiarities in the child's behavior hinder its work in the developing classes at the 

kindergarten which may affect negatively the development of its cognitive skills and abilities. In addition, 

in line with the attentional control theory, intensely anxious people require additional resources to carry 

out their cognitive activities in order to overcome their experiences of anxiety (Eysenck et al., 2007). 

Therefore, their activities can be disrupted: sometimes this manifests itself in efficacy (accuracy in 

fulfilling the task assigned) but it is reflected mostly in the amount of efforts they spend on doing the task, 

which can be estimated in terms of time costs, speed of response or the amount of mental strain. Thus, it 

can be said that there is a link between anxiety and the group of cognitive skills foreign psychologists call 

executive functions. 

 

1.2. Executive functions and anxiety. 

In modern psychology, executive functions are understood to mean a group of cognitive skills that 

provide solution to targeted tasks and adaptive behavior in new situations. The most popular current 

model is Miyake’s model of executive functions (Miyake et al., 2010), which comprises three main 

components: working memory, cognitive flexibility and inhibitory control. These components are related 

to each other, but they can also be viewed as being independent, separate from each other, which is why 

this model came to be known as "unity-with-diversity". Despite being initially based on the results 

obtained in adults, the possibility of using this model to describe development in childhood was also 

confirmed in the works by foreign and domestic researchers (Almazova et al., 2016; Cheie et al., 2014; 

Sobkin et al., 2016). 

An increasing number of studies show the connection that exists between anxiety and cognitive 

regulation, especially when performing tasks requiring highly developed processes of inhibition and 

shifting (Berggren & Derakshan, 2013; Eysenck et al., 2007; Mocan et al., 2014). There is also evidence 

that working memory mediates the effect of anxiety on pre-school and primary school children’s 

academic achievements (Owens et al., 2008). Most of them being devoted to adult study, the data about 

the effect of anxiety on executive functions processes, however, are quite contradictory and few in 

number (Hadwin & Field, 2010; Mueller et al., 2012; Owens et al., 2008). 

It is also important to take into account the fact that as a personality trait anxiety is bound to affect 

the development of a child’s emotional and personal sphere. It is often attributed to the domain of 

relationships with other people because it has a profound influence on the child's behavior and 

development of his communicative skills. Many studies in the field of clinical psychology consider 

anxiety in conjunction with such behavioral disorders as hyperactivity, aggressive behavior, social phobia 

and other negative effects on communication problems with the child’s environment (Gazelle & Rubin, 

2010; Muris et al., 2008). Therefore, anxiety is traditionally associated with problems in interaction, but 

its connection with theory of mind and emotional intelligence development in the preschool age has 

practically not been studied. 
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2. Problem Statement 

Most of the existing research on anxiety aims to study the causes and mechanisms of anxiety 

development and reinforcement as a personality trait whereas studies showing its impact on the 

development of children in preschool age are relatively few. 

We considered senior preschool age children because at this age they are developing cognitively 

and emotionally at a rapid pace as they are being prepared for school education, on the efficacy of which 

their future success will depend so much.   

 

3. Research Questions 

We suggested that a high level of anxiety disrupts the child's activity, which complicates its 

harmonious executive functions development. 

Conversely, children with low anxiety tend to be "out of touch with the situation" and not 

considerate enough of their own emotional experiences and other people’s feelings.   

 

4. Purpose of the Study 

In connection with this, the purpose of our study was to examine the relationship between anxiety 

and the cognitive and emotional development in older preschool children..  

 

5. Research Methods 

Most of the methods used in the study are NEPSY-II subtests (Korkman, 1999; Korkman et al., 

2007), aimed at assessing the mental development of children aged 3-16 years. 

The anxiety level in children was measured with the help of the Anxiety Test (Amen et al., 2002). 

It allows one to identify anxiety in relation to a number of communicative situations typical for 

preschoolers. This test is designed for children aged 4-7 years and consists of 14 pictures which exist in 

two versions: one for girls and the other for boys. 

 

5.1. To diagnose the level of  all executive functions development components the following 

methods were used: 

!  The first was the Inhibition subtest consisting of two samples - Naming and Inhibition which 

recorded the number of errors and the amount of time it took the child to complete the test 

(Korkman et al., 2007; Sobkin et al., 2016). 

! The second was the DCCS task (Zelazo, 2006). These methods gradually increase the task 

complexity to get the child to shift different executive functions components. Comparison of 

the performance on individual tasks helps to identify which of the executive functions 

components are still underdeveloped in the subject (Almazova et al., 2016). 

! To study working memory, two NEPSY-II subtests were used: Memory for Designs measuring 

the development level of the child's visual memory and visual-spatial orientation; and 
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Sentences Repetition measuring the development level of the child's verbal memory 

(Almazova et al., 2016; Korkman et al., 2007). 

!  

5.2. To diagnose emotional development we used two methods: 

 

! The first, Theory of Mind, is a NEPSY-II subtest and aims to directly diagnose the development 

of various mental model components: the ability to understand other people’s phrases of speech, 

intentions, thoughts and feelings, the ability to distinguish between real and imaginary planes of 

reality as well as the understanding of false beliefs. 

! The second method, Test of Emotion Comprehension (TEC) [17], [18] is aimed at studying 

children’s ability to understand the emotions of other people in different situations.   

 

6. Findings 

6.1.  The sample and procedure of the study 

The study sample consisted of 207 children aged 5-6 years (Me = 5.6 years) attending the senior 

group in a Moscow kindergarten. The sample included 108 boys and 99 girls. This study was conducted 

in the 2015-2016 school year. All tasks were carried out individually, in a quiet room. Three meetings 

each 15-20 minutes long were organized for each child. 

 

6.2.  Results of the cluster analysis 

Based on the distribution of the results of the method for measuring preschool children’s anxiety 

level (frequency tables), were divided into 3 groups: 

1) Preschool children with a low anxiety level (20.3%, 42 children); 

2) Preschool children with an average anxiety level (61.8%, 128 children); 

3) Preschool children with a high anxiety level (17.9%, 37 children). 

 

We considered specific features of fulfilling tasks to determine the level of EF development in 

preschool children from different groups (in terms of anxiety). Table. 1 presents the results of analyzing 

significant differences in task performance (using the Kruskal-Wallis test for several independent 

samples). 

 
Table 01.  Mean and standard deviations in the assessment of EF components in different groups (in 

terms of anxiety); significance of the differences between them 
Executive 
Functions 
Methods 

1 group 2 group 3 group 1/2/3 groups 

Me SD Me SD Me SD K-U P 

 Memory for 
Designs  

78,50 24,06 81,57 22,36 82,49 21,39   

 Sentence 
Repetition 

19,49 3,45 19,44 4,29 18,42 3,26   

DCCS, PreSwitch 5,89 0,53 5,99 0,09 5,92 0,36   
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DCCS, 
PostSwitch 

5,69 0,80 5,62 1,16 5,35 1,48   

DCCS, Border 7,57 2,27 7,79 2,59 6,51 2,69 6,306 0,043 
DCCS, Total score 19,14 2,81 19,41 3,07 17,78 2,99 9,472 0,009 

 Naming, 
uncorrected errors  

0,38 0,89 0,66 1,18 1,38 2,15 9,716 0,008 

Naming, corrected 
errors 

0,68 0,85 0,73 1,03 1,22 1,11 8,123 0,017 

Naming, total 
errors 

1,05 1,51 1,39 1,84 2,59 2,80 10,892 0,004 

Naming, time 46,15 10,57 46,23 11,38 46,59 12,99   
Inhibition, 

uncorrected errors 
1,46 1,95 3,17 6,01 3,51 4,98 4,532 0,075 

Inhibition, 
corrected errors 

1,76 1,52 1,89 1,67 1,78 1,41   

Inhibition, total 
errors 

3,22 2,85 5,06 6,16 5,30 5,25 4,576 0,077 

Inhibition, time 63,57 14,94 60,79 15,58 64,24 22,41   
 
Note that the results of the methods diagnosing visual and audio-verbal memory were significantly 

different in children with different levels of anxiety. 

Next, considering only those parameters for which the differences in the Kruskal-Wallis criterion 

were obtained, we checked them one pair after another as to which groups in particular display significant 

differences (the Mann-Whitney test for two independent samples). In addition, box plots were constructed 

for all EF aspects which obtained significant differences (see Figure 1-3). 

 

                                 
Figure 01.  Box plots for the scope of shifting task assessments in preschool children with different 

anxiety levels (the higher the score, the higher the development level) 
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Figure 02.  Box plots for the scope of Naming task assessments in preschool children with different 

anxiety levels (the higher the score is, the lower the development level is) 
 

                
Figure 03.  Box plots for the scope of Inhibition task assessment in preschool children with different 

anxiety levels (the higher the score is, the lower the development level is) 
 
As a result of pairwise comparison, the following results were obtained: 

1) There is no significant difference in the estimates for the parameters under consideration 

between pre-school children with low and medium anxiety. 

2) Estimates for all of the parameters considered, except for Sorting with Borders (DCCS, 

Borders), differ significantly (U - from 417.0 to 514.5, p - from 0.03 to 0.055) in preschool children with 

high and low anxiety (given all the significant differences obtained, the success of performance is lower 

in children with high anxiety). 

3) Estimates for all of the parameters considered, except for "Inhibition, corrected errors" 

(Inhibiton, Corrected Errors) and "Inhibition, Total errors" (Inhibition, Total Errors), differ significantly 

(U - from 1561.0 to 1702.5, p - from 0.02 Up to 0.023) in preschool children with average and high 

anxiety (given all the significant differences obtained, task performance is lower in children with high 

anxiety). 

Thus, the anxiety level is not related to the successful performance of tasks on working memory 

(auditory and visual). Preschool children with a high level of anxiety do cognitive flexibility tasks 

significantly worse than others. In addition, their performance on shifting tasks is most successful in 

preschool children with an average level of anxiety, and that on Inhibition in children with a low level of 

anxiety. 

Further, features of emotional sphere development (understanding of emotions and the model of 

the mental) were analyzed for children with different levels of anxiety. Table 2 presents the results of 
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analyzing significant differences in task performance (using the Kruskal-Wallis test for several 

independent samples). 

 
Table 02.  Average and standard deviations in the assessment of mental model components (in terms of 

anxiety); significance of differences between them 

Methods 
1 group 2 group 3 group 1/2/3 groups 

Me SD Me SD Me SD K-U P 
 Theory of mind 14,1 3,9 15,7 3,2 15,1 3,5   

 Test of Emotional 
Comprehension 

15,4 2,2 16,6 2,0 16,1 3,2 6,584 0,037 

 
By using the Mann-Whitney criterion for pairs of independent samples, we checked which of the 

groups display significant differences in the level of emotional development. Figure 4 shows box plots for 

the scope of assessing the aspects of emotional intelligence under our consideration (Theory of mind and 

the understanding of emotions) in preschool children with different levels of anxiety. 

 

              
Figure 04.  Box plots of the scope of assessing performance on the mental model tasks and the 

understanding of emotions in preschool children with different levels of anxiety (the higher 
the score the higher the development level) 

 
As a result of pairwise comparison, we found that the results for both methods were significantly 

higher in preschool children with an average level of anxiety than in those with low anxiety (U = 1400.5, 

p = 0.046 for Theory of mind, U = 927.5, p = 0.010 for the understanding of emotions). The difference 

between preschoolers with low and high anxiety can be traced to the score of the understanding of 

emotions at the level of the trend (U = 322.5, p = 0.071): respondents with a high level of anxiety 

understand emotions better at the level of trends. There are no significant differences in the assessment of 

preschool children with an average and high level of anxiety. 

   

 

7. Conclusion 

Thus, the study showed that there is a link between anxiety and EF: preschool children with a high 

level of anxiety perform switching tasks significantly worse than others whereas children with an average 

level of anxiety cope with them most successfully. In addition, children with a low level of anxiety coped 
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with constraining control tasks best of all which was manifest in the least number of their errors. This 

agrees well with the data available in the literature on the negative impact of anxiety experiences on 

children’s activities: a child is worried that he can make a mistake, and he needs more mental effort to 

cope with negative emotions which tells on his activities (Eysenck et al., 2007; Mocan et al, 2014).  

Since executive functions develop actively in the older preschool age and these tasks require 

special mental efforts, the effect of a high level of anxiety is particularly noticeable (Cheie et al., 2014). 

The study results also found the anxiety level not to be directly related to performance on auditory 

and visual working memory tasks. The available studies show that the connection between anxiety and 

this EF component can be indirect, and it therefore requires additional more detailed research (Owens et 

al., 2008). 

The analysis of the relationship between anxiety and children’s performance on emotional 

intelligence tasks showed that the average anxiety level proves to be optimal for the preschooler’s 

emotional development. On the other hand, a low level of anxiety makes it difficult to understand 

emotions, and in a way hinders the development of his ability to take another’s position and look at the 

situation from a different angle. Thus, it can be assumed that the low anxiety level also manifests 

emotional ill-being or shows a lack of ToM development in preschool children. 

 

Undoubtedly, anxiety is an indicator of the child's emotional comfort. Besides this, we have shown 

that the preschooler’s anxiety level is a significant internal factor associated with the development of both 

regulatory and emotional spheres. In this regard, we believe it is possible to assume that working with 

anxiety can help harmonize the development of the child in general and, in particular, the development of 

such an important and decisive construct as executive functions.   
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