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Keywords: Background: Executive functions are a set of high-level cognitive processes that, by influencing
executive functions, low-level processes, enable individuals to direct their thoughts and actions. Despite the importance
updating, of measuring executive functions Many current tests of executive function are complex, have limited
working memory, reliability and validity, and suffer from task impurity.

shifting, Aims: The purpose of this project was to develop a novel set of executive function test based on the
inhibition integrated model of executive function.

Methods: The sample consisted of 115 students (18 girls and 97 boys) who were selected by cluster
random sampling from 16 and 6 urban areas of Tehran (M=9.2 years; SD=1.7). central nervous
system vital signs test was used to evaluate the validity of the test. Pearson correlation tests and
exploratory and confirmatory factor analysis were used to analyze the data.

Results: The reliability of the main scores of the subtests was mainly calculated in a significant range
(p<0.05). Also, the concurrent validity of the test using the correlation showed a significant
correlation. The calculated coefficients for the snake and ladder, gift box, school bag, special route,
mannequins, cards, apples, ball and rocket and hands are equal to 0.61, respectively, 0.53, 0.41, 0.79,
0.54,0.38, 0.66, 0.60 and 0.39. Exploratory factor analysis identified three factors: updating, shifting,
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Extended Abstract

Introduction

Executive functions are a set of high-level cognitive
processes that, by influencing low-level processes,
enable individuals to direct their thoughts and actions
(Friedman and Miyake, 2017). Over the years, there
has been much debate about the nature of executive
functions, their components, and the relationship
between these components. One of the most
important debates is about the Unity or diverse
structure of executive functions .Unity means that
there is a common element that is the same for all
executive components and diversity indicates that
there is some uniqueness for each specific executive
component (Miyake, et al., 2000).

Various models have been proposed for executive
functions, but the integrated model proposed by
Miyake et al. (2000) seems to have the most
agreement. Miyake et al. (2000) identiifed three major
EFs: updating (working memory), set-shifting, and
inhibition, which are moderately related to each other,
but are clearly separable. These processes serve
different functions for goal-directed behavior.
Inhibition is the ability to purposefully hinder
adominant, automatic, or prepotent response. Set-
shifting is an executive process that involves
disengaging a set of rules for an irrelevant task and
activating rules for an alternate task, and updating
(WM) is a limited capacity store that retains
information that can be manipulated.

This model can also be used in the field of assessing
executive  functions. There are  numerous
neuropsychological tests for assessing executive
functions, however the measurement of the construct
of executive functioning is challenging on many
levels. The first issue concerns the construct of
executive functions, models and definitions. They
also have limited reliability and validity, and suffer
from task impurity, so that different components are
involved in performing tasks related to executive
function. According to Miyake et al. (2000), some of
the problems of impurity and reliability of tools can
be reduced by using multiple tasks. In addition, some
executive function tests are not applicable to clinical
groups. For example, some students with learning
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disabilities may perform lower than their actual
performance due to reading and speech problems.

In accordance with the gaps in the assessment of
executive functions, this study intends to reduce the
mentioned problems and issues by applying an
integrated model of executive functions. The purpose
of this project was to develop a novel set of executive
function test based on the integrated model of
executive function. This test measures the three
components of updating, set shifting, and inhibition.

Method

The sample consisted of 115 students (18 girls and 97
boys) who were selected by cluster random sampling
from 16 and 6 urban areas of Tehran (M=9.2 years;
SD=1.7). Criteria for entering the study were:
Conscious consent to enter the study, age range 7 to
13 years, having moderate or higher 1Q. Exclusion
criteria also included: any cognitive or developmental
problems, a history of AD/HD Disorder, learning
disabilities, autism, as well as other behavioral or
emotional problems based on student records and
statements by school officials.

To develope the test, the background of the current
tests was first evaluated, and based on their strengths
and weaknesses, various tasks were designed for the
three main components. The tasks were evaluated and
reviewed in several stages, and finally tasks were
approved and provided to a computer expert to
prepare a software version. The pictorial-computer
test was designed by Rafikhah et al. (2020). This test
consists of three components and 9 subtests: 1.
Updating (snake and ladder, gift box, and school
bag); 2. Set-shifting (special route, mannequins, and
cards); 3. Inhibition (apples, balls and rockets, and
hands). The Central Nervous System Vital Signs
(CNSVS) was used to evaluate the concurrent validity
of the designed test.

Results

The test-retest method was used to examine the
reliability. There is a significant correlation between
most of the main scores between the two stages of the
test. However, in the card test, there was no
significant correlation between Perseverative Errors
and Failure to Maintain a Set. Concurrent validity of
the test was examined using the correlation between
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the main scores of subtests and three tests of CNSVS;
visual memory, attention shifting, and inhibition with
a sample of 30 students (Table 1). The results show
that all subtests have a high correlation.

Exploratory and confirmatory factor analysis were
used to examine the construct validity. The results
showed that the three factors have the highest factor

Table 1. Concurrent validity
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loading. Table 2 shows the matrix of rotated
components using the varimax rotation method. Each
of the nine subtests has the highest load on its own
factor, so that the updating subtests on factor 1, the
set-shifting subtests on factor 2, and the Inhibition

subtests on factor 3 (Table 2).

Visual memory Attention shifting Inhibition
Snake and ladder 0.61 Special route 0.79 Apples -0.66
Gift box 0.53 Mannequins 0.54 Balls and rockets -0.60
School bag 0.41 Cards 0.38 Hands -0.39
Table 2. Extracted factors
Factor 1 Factor 2 Factor 3

Span (Snake and ladder) 0.74 0.05 -0.44

Span (Gift box) 0.90 0.06 -0.08

Span (School bag) 0.84 0.14 0.13

Shifting score (Special route) 0.04 0.81 -0.35

Shifting score (Mannequins) 0.03 0.90 -0.15

Categories (Cards) 0.07 0.80 -0.05

Interference error (Apples) -0.27 0.05 0.72

Stop Signal error (Balls and rockets) -0.27 -0.05 0.60

Interference error (Hands) 0.03 -0.13 0.67

Table 3. Analysis of covariance the effect of educational intervention on dependent variables

Source of changes Sum of squares  df  Mean square F Sig. Effect size
fluid reasoning 198.17 1 198.17 58.28  0.001 0.69
verbal comprehension 93.71 1 93.71 27.08  0.001 0.51
Confirmatory factor analysis was used to examine the Conclusion

fit of the proposed model. Figure 1 shows that the
subtests designed in the three main components have
acceptable standard coefficients. Also, RMSEA, GFl,
Chi-square CFI, NFI, IFI and AFGI indices showed
that the three-component model has a good fit.

Figure 1. Three-factor model

In the present study, we tried to design the tasks as
much as possible based on theory. The results
generally showed that the pictorial-computer test of
executive functions has good validity and reliability.
It was also found that the three-factor model of
executive functions has a good fit (Figure 1), which
is consistent with Miyake et al., 2000; Lehto et al.,
2003; Wu et al., 2011; Huizinga et al., 2006;
McKenna et al., 2017.

This test has important features, for example, the use
of several subtests to measure each component of
executive functions, the use of meaningful tasks,
reducing the impact of other executive and non-
executive components, applying for students with
learning disabilities and also the use of software to
run and score the test.
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