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ABSTRACT 

Introduction: The aim of this study was to compare the executive functions in primary students with 

depression and normal students. Methodology: The present study is a descriptive with causal-comparative 

type research in data collecting. The participants for this study were 70 students of 9 to 11 years old in 

hamedan who having been selected by accessible sampling method. The questionnaires included 

demographic questions, children’s depression inventory, straight digit span test, corsi digit span, reverse 

digit span, numeration span, and sun & moon strop. Descriptive and inferential statistics indices such as 

multiple tests of multivariate variance analysis with spss-19 software been used for data analysis. Results: 

Results of multiple tests for analysis of multivariate variance in present research showed that there is 

significant difference in five variables of straight digit memory, reverse digit memory, corsi digit span, 

numeration span, and sun & moon strop between depressed and non-depressed students. Conclusion: 

Based on the results of such research, the suggestion is that appropriate training and intervention 

programs to meet the psychological symptoms of students do so consequently it not impairs their 

cognitive performance. 
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INTRODUCTION 

The challenges of educational courses provide students with sources of psychological pressure, so that it 

threats sometimes threats their health or affects their compatibility and ability to learn (Francis et al., 

2004; Grown et al., 2008; Khalatbari and Azizzadeh, 2011). Hence doing researches that can identify 

influential factors on compatibility and increasing students’ positive psychological modes and thereby 

lead to increased physical and psychological health are of great importance.  

One of the very influential factors on health, social functioning and success of students is suffering from 

psychological disorders (Beermahar et al., 1989). Meanwhile suffering from depression disorder in 

childhood and adolescence can lead to illness, interpersonal and the socio-psychological problems (Rajabi 

and Attari, 2004). This disorder can also increase the risk of drug abuse and suicidal behavior in teens 

(Beermahar et al., 1989). In General, depression is one of the most common mental health problems in 

the world and depression-causing symptoms are the most common complaints in teenagers (Iverson et al., 

2006). In the United States, prevalence of depression in children is up to 0.4-2.5% and in adolescents is 4-

8 percent, and its prevalence over the lifetime for teens of 15-18 years old has been estimated 14% (Ebla 

et al., 2008).  

In Iran, as well as some research conducted to verify the prevalence of depression in children and 

adolescents. For example, Etesam and Moaddab did a research with 889 students as samples in Tehran 

County (Etesam and Moaddab, 2002). They showed that 4/28 percent of Tehran students are depressed. 

Shojaeizadeh and Safiyani (2001) have reported a prevalence rate of 14 percent for pre-university 

students of Kazerun County by studying a sample size of 240 students.       

Meanwhile one of very influential factors on children and adolescents that depression can influence it, 

and may be defected is executive function (Will, 1997). Therefore, various researches have shown that 

depression has great influence on cognitive tasks available in the measurement scales of executive 

functions (Mondal et al., 2007).  

Executive function is one of the most important psychological components that have many aspects. 

Executive function is an excellent cognitive and meta-cognitive function that includes a set of excellent 
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abilities, inhibition, self-initiation, strategic planning, cognitive flexibility, and mover control (Ghamari-

Givi et al., 2010). In fact, functions such as organization, decision-making, working memory, 

maintenance and shift of motor control and perception of time, future anticipation, reconstruction, internal 

language, and problem solving consider as most important neurological executive functions that help 

human in life and in doing learning assignments and mental actions (Barkley, 1998; quoted by Soltani et 

al., 2013). The researches which investigated the relationship between depression and executive functions 

found that depression is accompanies with impairments in executive functions (Foosati et al., 2002). In 

Iran, research of Ajilchi and colleagues (2013) showed that there is a significant difference between 

depressed and non-depressed persons in executive functions. However, in evaluating the history of 

performed researches, no research compares executive functions in depressed and non-depressed children. 

Therefore, the aim of this study was to compare the executive functions in primary school students with 

depression and normal students. 

 

MATERIALS AND METHODS 

Methodology 

The present study is a descriptive with causal-comparative type research in data collecting. The 

participants for this study were 70 students of 9 to 11 years old in Hamadan in educational years of 2013-

2014. Sample size consisted of 60 students from Azadi and Al-Zahra primary schools in Hamedan (30 

normal and 30 depressed students) who having been selected by accessible sampling method. For 

matching subjects, the attempt was to select 9-11 years old students. In terms of economic and social 

status, it also tried to select subjects from the same school. Students, who were studying in these schools, 

were commonly of the same economic and social status. The tools for the present study consisted of 

children’s depression inventory (CDI), straight digit span, corsi span, reverse digit span, numeration span, 

and sun & moon strop test. 

Children’s depression inventory (CDI): This questionnaire has made by Coax and Beck (quoted by 

Dehshiri et al., 2009) for measurement of depression in children and adolescents aged 7 to 17 years and 

contains five subscales, namely negative mood, interpersonal problems, ineffectiveness, non-pleasure, 

and negative self-esteem. This questionnaire includes 27 questions that each one consists of three 

questions and scores from zero to two (0: the absence of symptom, 1: medium symptom, and 2: obvious 

symptom) and scores range from zero to 54, which higher scores indicate greater depression. Reliability 

and validity of this questionnaire reported to be appropriate and desirable in several researches (Dehshiri 

et al., 2009).  

Straight digit span test: The tester read a set of singular digits and the testee should sequentially repeat 

the digits as the tester read them. Firstly, the set of digit consists of two digits and then after each 

repetition, the tester adds one digit to the chain until the chain has a maximum of 7 digits. When the child 

incorrectly repeats a chain on two successive times, the test will stop. The performance scores as the 

number of total correctly reminding the series. Gattercool et al., (2004) have reported that test -retest 

reliability of digit span is 81%. This task has been widely used for evaluating phonetic circuit of working 

memory (Gathercole & Pickering, 2000; quoted by Abrahimi et al., 2011).  

Corsi digit span test: The tester gives each testee a paper, on which nine similar dark dots were drawn, 

and s/he says to child that these dots are stones in a marsh and our fingers are frogs that jump from one 

stone to the other. After my frog jumps on some stones, your frog should jump on the same stones and as 

the same sequence as me on your own paper. The tester touches some stones in a completely random 

sequence, and the chain consists of two dots at first and then one dot adds until the chain contains six 

dots. The test stops when the child incorrectly repeats representation of a chain twice. Test reliability-

retest of this task is 53%, and usually uses for evaluating visual-spatial design component of working 

memory (Gathercole et al., 2004; quoted by Soltani et al., 2013).  

Reverse digit span test: The implementation of this task is the same as straight digit span test, except 

that child should repeats digits reversely. This task scores regarding the total number of correct 

reminding. Test reliability-retest is 62% (Gathercole et al., 2004; quoted by Abrahimi et al., 2011). 
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Numeration span test: It uses for measuring the short time storage capacity and manipulating 

information of central executor component of working memory. A card, on which there are a number of 

red and blue dots, show to the child and asked him/her to count red dots. Then another card presents for 

counting its red dots. Finally, the child asks to mention representations of red dots, respectively. The test 

stops when the child incorrectly responds to all three trials of a test. Test Reliability-retest of this task is 

62% (Gathercole et al., 2004; quoted by Soltani et al., 2013).  

Sun & moon strop test: Archibald & Kerens made this test (1999; quoted by Abrahimi et al., 2011). It 

consists of two pages with rows of sun and moon pictures, which arranged randomly. In first situation, 

children should move on rows and say sun when they see sun’s picture and do the same about moon. In 

second situation, they should say moon when they see sun’s picture, and vice versa. In both situations, 

children ask to go ahead as fast as possible during 45 seconds, and whenever they make a mistake, stop 

and correct it. Interference score calculates by deducting the numbers of correct cases of first situation 

from those of the second one and dividing the result into the numbers of correct cases of first situation. 

The larger negative digit, the more interference will be. Test reliability-retest is 86%, it uses for inhibition 

of central executor component (Soltani et al., 2013).  

The method of implementation of this research was that according to the present research method, which 

was of causal-comparative type, 70 samples (35 normal students and 35 depressed and non-depressed 

students) having been selected from primary schools by accessible sampling method. So that initially the 

children and adolescents depression questionnaires take to all students, then among students who had 

higher-than-average score 35 students selected as children with depression. Then, 35 normal students 

selected randomly as the comparison (control) group. For matching subjects, the attempt was to select 9-

11 years old students. In terms of economic and social status, it also tried to select subjects from the same 

school. Students, who were studying in these schools, were commonly of the same economic and social 

status. Finally, normality of descriptive statistics indices such as mean, standard deviation, frequency, and 

frequency percentage and of inferential statistics indices such as kolmogoroff-smirnoff test measured by 

means of spss-19 software, and if data distribution was normal, then multivariate variance analysis used. 

 

RESULTS AND DISCUSSION 

Results 

Means and standard deviations of participants’ ages were 8.57 and 1.27, respectively. Table 1 represents 

means scores of straight digit memory, reverse digit memory and sun & moon strop tests, and corsi and 

numeration span tests. 
 

Table 1: Descriptive statistics of tests’ scores of depressed and non-depressed students  

Type of test Group Mean Standard deviation 

Straight digit memory 

Test 

Depressed 3.81 0.86 

Non-depressed 5.7 1.51 

Reverse digit memory 

Test 

Depressed 3.93 1.43 

Non-depressed 5.53 1.40 

Corsi span test Depressed 6.26 2.31 

Non-depresses 9.40 0.736 

Numeration span test Depressed 6.73 2.25 

Non-depressed 9.73 0.457 

Sun & moon strop test Depressed 0.13 0.091 

Non-depressed 0.10 0.093 
 

As observed in table 1, means scores of straight digit memory, reverse digit memory and sun & moon 

strop tests of depressed students are lower than non-depressed ones.  

Before using multivariate variance analysis, Kolmogoroff-Smirnoff test used for measuring data 

normality. For this purpose, relative scores of each group and each test were separately calculated. Table 

2 shows the results. 
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Table 2: Kolmogoroff-smirnoff test for evaluation of data distribution normality 

Type of test Group Z coefficient Significance level (P-

value) 

Straight digit memory 

Test 

Depressed 0.647 0.797 

Non-depressed 1.14 0.143 

Reverse digit memory 

Test 

Depressed 0.808 0.532 

Non-depressed 1.00 0.269 

Corsi span test Depressed 1.75 0.401 

Non-depressed 1.26 0.083 

Numeration span test Depressed 0.680 0.744 

Non-depressed 0.695 0.720 

Sun & moon strop test Depressed 0.684 0.738 

Non-depressed 0.999 0.272 

 

As shown in table 2, the significance level of all components of both above groups is 0.05, which 

indicates that the test is not meaningful, and that data distribution is normal in this research. 

Also, box test used for examining homogeneity assumption of variance-covariance matrices. Table 3 

represents box test for equation of covariance matrices. 

 

Table 3: Box test for equation of covariance matrices 

Box M 15.69 

F 0.842 

First freedom degree 15 

Second freedom degree 0.003 

Significance level 0.631 

 

As shown in table 3, not meaningfulness of box test indicates that homogeneity assumption of variance-

covariance matrices has proved (P=0.631). Finally, multivariate variance analysis used after evaluating 

presupposed tests, and its results presented in table 4. 

 

Table 4: Results of multivariate variance analysis for difference of executive functions in depressed 

and non-depressed students 

Test name Value F Freedom 

level 

Freedom 

level error 

Significance 

level 

Squares of 

𝜼-values 

Statistical 

exponent 

Pillai Trace 0.373 6.245 6 63 0.001 0.377 0.95 

Wilkes 

Lambda 

0.627 6.245 6 63 0.001 0.377 0.95 

Hotellings 

trace 

0.596 6.245 6 63 0.001 0.377 0.95 

Roy’s largest 

root 

0.596 6.245 6 63 0.001 0.377 0.95 

P≤0.001 

 

As noted in table 4, there is, at least in one of the components of the executive functions, a significant 

difference between two groups of students with and without depression.  

According to Square of 𝜼-value, 37% of observed differences between individuals, related to the impact 

of the independent variable, i.e. suffering or not suffering from depression. On the other hand, given that 

the statistical exponent is 0.95 and is higher than 0.80, sample size is acceptable to do research. The 

following table represents the results related to the significant difference of any of executive functions. 
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Table 5: Results of The results of Leven test for evaluating presupposition of variance similarity in 

executive functions variable 

Variable F Freedom level 1 Freedom level 2 Significance level 

Straight digit memory 

Test 

0.506 1 68 0.479 

Reverse digit memory 

Test 

1.401 1 68 0.241 

Corsi span test 0.005 1 68 0.943 

Numeration span test 0.020 1 68 0.888 

Sun & moon strop test 1.901 1 68 0.173 

P≤0.001 

 

As observed in above table, the presupposition of variance similarity has verified in both steps.  

 

Table 6: Results of variance analysis related to executive functions 

Sources of changes Sum of 

squares 

Freedom 

level 

Mean of 

square 

F Significance 

level 

Squares of 

𝜼-values 

Straight digit 

memory 

Test 

660.357 1 660.357 23.216 0.001 0.255 

Reverse digit 

memory 

Test 

185.657 1 185.657 9.121 0.004 0.118 

Corsi span test 230.414 1 230.414 12.335 0.001 0.154 

Numeration span test 241.429 1 241.429 11.753 0.001 0.147 

Sun & moon strop 

test 

192.229 1 192.229 7.209 0.009 0.096 

P≤ 0.001 

 

According to table 6, since the significance level in straight digit memory, reverse digit memory, corsi 

span, numeration span, and sun & moon strop tests is lower than 0.01, it verifies that there is a difference 

between the two groups in these components. Therefore, 0.25%, 0.11%, 0.15%, 0.14%, and 0.09% 

changes in straight digit memory, reverse digit memory, corsi span, numeration span, and sun & moon 

strop tests, respectively, results from illness variable (suffering or not suffering from depression). 

Discussion 

Based on the purpose of the present study, that was to compare executive function of primary school 

depressed and non-depressed students, the results of multivariate variance analysis showed that there is 

significant difference in five variables of straight digit memory, reverse digit memory, corsi digit span, 

numeration span, and sun & moon strop between depressed and non-depressed students. In other words, 

depressed persons have more inhibition and interfere and their working memory is weaker than their 

peers are. The findings of present study are in accordance with several researches such as Moro et al., 

(2011), Foosati et al., (2002), Will (1997), Osteen et al., (2001), Mondal et al., (2007), Kellogg et al., 

(2008), and Ajilchi et al., (2013).  

Kellogg et al., (2008) also found in their study that there is a significant difference between depressed and 

non-depressed individuals in selective attention and that depressed persons have problem in transferring 

attention in response to emotional tasks and they need more time to do so. Ajilchi et al., (2013) also 

showed that depressed people have lower yield in accuracy of response. They, in explanation of their 

findings stated that depressed people have bias selective attention toward stimuli associated with 

depressed mood and they have no trouble in inhibition of attention toward these stimuli. Therefore, the 

bias in selective attention is one of the cognitive damages associated with depression (Leung, 2009). In 
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fact, depressed people, mainly in response to emotional information, show bias attention and when 

representing a stimulus with negative load (sad), in contrast to neutral and cheerful stimuli, they will 

focus longer time on it. In addition, in explaining the findings of presents study, patients with depression 

have some trouble in the identification of implicit and abstract signs and cannot properly assess 

assumptions and rules. Foosati et al., (2002) also suggests that patients with depression have trouble in 

making hypotheses and testing it. Han et al., (2012) also in a study with adolescents with depression, 

showed that depressed teens have defective sustainable attention, compared with non-depressed ones. 

Furthermore, Mark et al. suggested that degradation of this attention area associates with severity of 

depression. In explaining this, results of present research point out that sustained attention of depressed 

people improve after decreasing depression severity and symptoms interventions. Limitations of this 

study included limitation of sample size, not collaborating of students’ families with researcher, lengthy 

being of research questions, and limiting of participants to students in Hamedan, among others. Therefore, 

it suggested that similar studies with larger sample size and other age group conduct in future researches 

and the results compare with the findings of present study. 
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