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Abstract

Background: There is no valid and reliable Persian tool to exclusively assess all of the components of attention.
Objectives: The aim of this study was to define content validity and reliability of the Test of everyday attention for children (TEA-Ch)
in Iranian normal children aged 8 - 11 years. In addition, we defined the construct validity of TEA-Ch with four subtests of Wechsler
intelligence scale for children.
Materials andMethods: Ninety-six 8 - 11 year old students in Tehran filled the first version of TEA-Ch (A) and four subscales of Wech-
sler’s intelligence scale for children. Thirty- five students were simultaneously scored by two raters. Moreover, the second version of
the test (B) was administered on 18 students within two weeks after the first version. The intraclass correlation coefficient was cal-
culated for test-retest and inter-rater reliability of the raw scores in each of the TEA-Ch subtests. Discriminate validity between the
TEA-Ch and the four subscales of the Wechsler’s intelligence scale for children-fourth edition (WISC-IV) was assessed, using Pearson’s
correlation of SPSS Version 16.
Results: The experts confirmed the content validity of the TEA-Ch after translating some items and modifying them based on Ira-
nian language and culture. The moderate to good test-retest reliability was indicated with the ICC from 0.40 to 0.82. Moreover, the
relationship between the scores of the two raters in TEA-Ch was 0.78 to 1, indicating excellent inter-rater reliability. Only five subtests
of TEA-Ch were correlated with Wechsler’s subscales (r = -0.314 to 0.339).
Conclusions: According to the results, the test is valid and reliable and can be used for normal Iranian children. Furthermore,
attention needs to be assessed by special tools and the results revealed that TEA-Ch is designed to achieve this goal.
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1. Background

Attention deficiency can affect all cognitive functions.
Without attention, perception would be impaired, and the
surrounding world will be meaningless and confusing (1).

According to Posner’s structural equation model, there
are exclusive systems in the brain for attention, which can
be separated from other cognitive and perception systems.
Furthermore, in the attention system, there are separate
and specific regions and networks that work separately
from each other (2). In animal and human pathological
studies, it has been concluded that the posterior parietal
lobe region, the external posterior thalamus, prefrontal
cortex and the upper colliculus play a key role in attention
control; moreover, the anterior cingulate is especially ac-
tive in selective attention, and the right hemisphere, par-
ticularly the pre-frontal cortex, is associated with the abil-
ity of sustained attention (3).

Since attention disorders can result from different
brain system damages and initiate at different stages of de-
velopment, there will be a variety of attention deficit pat-

terns. This stresses the importance of assessing the atten-
tion skills for better description of weakness and strength
patterns (4).

There are a variety of procedures adopted for screen-
ing and assessing attention problems involving variable
neuropsychological tests. These tests, rather than focusing
on attention abilities, assess multiple frontal abilities like
response inhibition, flexibility, and planning/organization
(4). For example, intelligence assessments focus on the av-
erage individual performance in cognitive areas (5) where
children with attention deficit and hyperactivity disorder
(ADHD) cannot be distinguished from normal children
based on intelligence (6).

For exclusive assessment of adult attention problems,
Robertson et al. designed the test of everyday attention
in line with Peterson and Posner’s theory of attention net-
work (7). In 1999, Manly et al. adapted the TEA assessment
for children (8). This test is an objective measure with sev-
eral advantages compared to other methods assessing at-
tention (5).
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When performing TEA-Ch, multiple sensory modalities
such as vision, hearing, and motor were used, while most
mental neurological tests assessing the sustained and se-
lective attention only focus on presentation of visual stim-
ulus (4). The TEA-Ch assesses the components of attention
in play-like tasks; thus, the child will be more comfortable
during the test administration and is motivated to cooper-
ate with the examiner (6).

In Iran, there is no valid and reliable tool to exclusively
assess all the components of attention. The behavioral
rating scales and general cognitive performance assess-
ments are used to identify children’s attention problems
and screen for attention deficit disorder and/or hyperac-
tivity. Selecting appropriate and standard tools to assess
attention problems will facilitate early diagnosis and spe-
cialized treatment for attention disorders and other psy-
chiatric and neurological disorders. Considering the bene-
fits of the TEA-Ch, and the need to precise and early diagno-
sis of attention problems for children’s health promotion,
in this study we aimed to determine the content validity,
reliability and construct validity of TEA-Ch in the Iranian
community of 8 - 11 year old normal children. The necessity
of assessing the function of attention by specific tools such
as TEA-Ch and the different nature of attention and intel-
ligence was examined through discriminate validity (one
subtype of construct validity).

2. Materials andMethods

2.1. Participants

In this methodological research, reliability, content va-
lidity and construct validity of TEA-Ch were investigated on
normal 8 - 11 year old children in the local district munici-
pality (No 13) in Tehran. Two schools for boys and girls were
selected and 8 - 11 year old students were recruited from the
enrollment lists. The selected children were divided into
four age groups, including 8 - 9 year olds (with the average
age of 8 years and 4 months), 9 - 10 year olds (with the aver-
age age of 9 years and 6 months), 10 - 11 year olds (10 years
and 6 months), 11 - 12 year olds (11 years and 2 months). Af-
ter performing the preliminary study, and administrating
withα = 0/05 and power sure = 80%, the study size was con-
cluded to be 96 (53 girls and 43 boys).

The inclusion criteria for the study were the age range
of 8 - 11 years, lack of major behavioral and emotional dis-
orders (through using child symptom inventory-4), lack
of history of head injury and developmental delay (ac-
cording to the parents report). Students who did not ad-
equately participate in the test or failed to accomplish the
test for any reason, or had vision or hearing problems were
excluded from the study. All students and their parents
signed the informed consent form.

2.2. Assessment Tools

Child symptom inventory-4 (CSI-4): the CSI-4 is a be-
havioral rating scale developed by Sprafkin and Gadow for
screening behavioral and emotional disorders in 5 - 12-year-
old children. The CSI-4 entails two forms of parents and
teachers. The parents form has 97 items designed to screen
18 behavioral and emotional disorders. This questionnaire
was normalized by Mohammad Ismail in 2007. The relia-
bility coefficients for parents form were estimated through
test-retest with a two- week interval from 0/29% in social
phobia disorder up to 0.76% in conduct disorder, which
were all significant at the level 0/01, with the exception
of social phobia disorder. Meanwhile, the internal consis-
tency of severity scores in the CSI suggested the correlation
between the identical items and the underlying structure
of the scale items. The high sensitivity and specificity of
most disorders in the list, especially the parents list, indi-
cated the criterion validity of the instrument, in which the
majority of the disorders were characterized by specificity
of over 0.9 and sensitivity of over 0.8 (9).

Wechsler’s intelligence scale for children-fourth edi-
tion (WISC-IV): the WISC-IV contains 15 subscales, in which
the four scores are obtained for indices of verbal compre-
hension, perceptual reasoning, working memory, process-
ing speed and overall IQ score. Sadeghi et al. examined the
validity and reliability of this test in Iran. The overall va-
lidity coefficient of IQ was 0.91, while in the subscales the
validity ranged from 0.88 (verbal comprehension) to 0.8
(processing speed intelligence) (10). In this study, the sub-
tests of block design and picture assembly were used simi-
lar to other studies (2), while math and digit span subscales
were selected by the study researchers according to Wech-
sler (IV) considering its relation to attention.

Wechsler introduces intelligence as a general concept
that includes the ability to act purposefully, to think ra-
tionally, and to deal effectively with the environment. He
chose and developed some subscales to highlight the cog-
nitive aspects of intelligence. He believed that verbal com-
prehension, abstract reasoning, perceptual organization,
quantitative reasoning, memory and processing speed
should be measured to determine intelligence. All of these
areas have been confirmed as important aspects of intelli-
gence theories and assessments (10). Attention is not con-
sidered as a part of intelligence (11). Processing can occur
independent of attention to some degree and attention
is considered as an addendum for information process-
ing. For example, during the pre-attending phase, which
occurs below the level of awareness, and during the au-
tomatic processing there is no need for attention. Thus,
attention is not the integral part of processing or intelli-
gence (12).
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Test of everyday attention (TEA-Ch): this test has been
standardized and validated for children 6 - 16 years of
age, and is particularly suitable for children with attention
problems. It entails nine subtests, measuring the selective
attention, sustained attention, and attention control sep-
arately. This test includes two matched versions (A and B)
that can be used in parallel. The parallel version has been
designed to examine test-retest reliability. Each attention
factor can be screened briefly only through the first four
subscales since the full assessment, using all subtests, will
take approximately one hour. Depending on the child’s
participation, more time may be required. Subtests 1 (sky
search), 3 (creature counting) and 4 (sky search Dual Task)
require more calculation (5). Table 1 demonstrates subtests
in detail.

2.3. Data Analysis

To assess the qualitative content validity, we selected
an expert panel, consisting of 10 occupational therapists
with at least five years of work experience in the field of
children with mental and cognitive problems. They were
asked about the validity of the subtests individually, and
a preliminary study was done to find equivalents to test
items. To investigate the inter-rater reliability, two raters
simultaneously scored the 35 students. To assess test-retest
reliability, appropriate time interval for retesting is gener-
ally two weeks to one month after the first administration
of the test (14). Eighteen students were selected to com-
plete the TEA-Ch version B after two weeks from the admin-
istration of TEA-Ch version A. Version B is the parallel form
of version A, which is designed to examine the test-retest
reliability. The mean age of the participants was 9 years
and 9 months. No significant differences were found be-
tween the groups in terms of age and academic achieve-
ment as compared to the total sample. ICC was calculated
to determine the inter-rater reliability of the subtests. Dis-
criminate validity was examined to determine the distinct
nature of TEA-Ch and WISC-IV. All 96 children took the two
tests in random order with enough break time between
them, which generally lasted for two hours. As the most im-
portant point, children reported that TEA-Ch was an inter-
esting game-like test, and not boring. Parents filled the CSI-
4 questionnaire. The tests were conducted by trained ex-
perts in quiet rooms without too many distracters to help
children to concentrate on tests. Due to the normal distri-
bution of the data (Kolmograph-Simonov), the Pearson’s
correlation analysis was used to determine the relation-
ship between the TEA-Ch and the four subtests of the Wech-
sler’s Intelligence Scale. The study was approved by Ethics
committee of Iran University of Medical Sciences.

3. Results

3.1. Validity

According to the experts’ opinion, all subtests were
appropriate for use in the assessment process, except for
“news text” in score dual task subtest. The “news text” was
translated and adapted for the names of animals in Persian
language. The adapted news text was pilot tested in six nor-
mal children, and then revised for some items according to
experts’ opinion.

3.2. Reliability

The intraclass correlation coefficient (ICC) was calcu-
lated for test-retest reliability of the raw scores in each of
the TEA-Ch subtests. For inter-rater reliability, the correla-
tion coefficient of 0.4 or more was considered as accept-
able (15). According to the data presented in the correla-
tion between the test and retest of TEA-Ch in Table 2, the
ICC was from 0.40 to 0.92, indicating acceptable test-retest
reliability. To assess inter-rater reliability, 35 students were
observed by two raters at the same time. The relationship
between scores of the two raters is presented in Table 3, and
it was 0.78 to 1, indicating excellent inter-rater reliability.

The Pearson’s correlation between the TEA-Ch and the
subtests of the WISC-IV was calculated, and the results are
presented in Table 4, showing a correlation range of -0.32 -
0.33 between the items.

4. Discussion

This study aimed to assess content validity, construct
validity and reliability of TEA-Ch among normal 8 - 11 year-
old students living in Tehran.

4.1. Content Validity

To check the relevancy of the subtests with Iranian cul-
ture and language, the expert panel checked all the sub-
tests through qualitative content validity. According to
expert opinions, the score dual task subtest of the news
text was translated and changed in accordance with Ira-
nian language and culture such as changing some animal
names to those more familiar to Iranian children (for ex-
ample, changing pigs to roasters).

4.2. TEA-Ch Reliability

The TEA-Ch was first adopted in 1999 by Manly along
with the Wechsler’s intelligence scale-fourth version
(WISC-IV), and was administered on 293 Australian chil-
dren aged 6 - 16. For all the subtests, the ICC values reported
to be 0/57 to 0/87. For score!, score dual task, and walk-
don’t walk subtests, in which test ceiling led to unrealistic
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Table 1. Description of TEA-Ch Subtests, Including Attention Subsystem, Subtests’ Names, and Directions for Administration and Scoring (5, 13)

Attention Subsystems Subtest Description Scoring

Sustained Attention

Score DT The child listens to a tape that plays two auditory tasks at the
same time. As the child counts the scoring sounds at one task, he
also has to listen for an animal name at the other task. There are
10 auditory tasks to be heard.

The combined total of correct animals name and correct counts.

Score! In an auditory task, child counts the number of tones that he
heard. There are ten sequences, each of which has up to 15 tones.

Correct items

Code Transmission Child has to pay attention to rather monotonous string of spoken
numbers. Every time he hears two 5s (or 7s) in a row, he must say
the number that came immediately before the two 5s (7s).

Number of targets detected (maximum = 40)

Sky Search Dual Task The child simultaneously does two tasks. One of them is sky
search subtest and the other is score subtest. The number of
correct items and The total time that the child spends on sky
search task, and the number of correct counted tasks on the score
subtest will be documented.

Dual task decrement score: subtraction of the sky search subtest
score from weighted time per target score of Sky Search DT.

Walk, Don’t walk On an auditory task, the child listens to two different sounds and
marks the next step on a path if he hears a “go” sound, and not if
he hears the “no go” sound.

The number of correctly avoided target square (Maximum = 20).

Selective Attention

Map Mission On a visual task, the child has to circle around correct items
(spoon and fork in version A and gas station in version B) in a
total sixty seconds.

The number of circled correct items (Maximum = 80).

Sky Search The child searches the sky search sheet to find target spaceships.
There is no time limit. Up to twenty targets will be found.

Time- per- target score

Attentional control

Opposite Worlds There are two conditions in this task. At the same world
condition, the child must say digits 1 and 2 as written along a
pathway. At the opposite world condition, the child has to say the
other digit (say “2” when see “1”, say “1” when see “2”).

Same world total time; Opposite world total time

Creature Counting In a visual task, child counts the number of creatures in a row.
Upon reaching an upward or downward arrow, the child changes
the direction of his counting. The last correct number said and
the total time that child spends on the task will be documented.

Accuracy score: The number of correct final response to each
item; Timing score: The total amount of time spent on correct
items divided by the number of arrows in those items

Table 2. The Test-Retest Reliability of the Raw Scores in TEA-Ch

Subtests ICC Lower Band Upper Band

Sky search (time-per-target) 0.89 0.73 0.96

Sky search (attention score) 0.60 0.20 0.83

Score! 0.75 0.44 0.89

Creature counting (accuracy) 0.63 0.24 0.84

Creature counting (timing) 0.54 0.12 0.80

Sky search Dual Task (dual task
decrement)

0.40 -0.06 0.72

Mapmission 0.41 -0.45 0.73

Score Dual Task 0.66 0.29 0.85

Walk, don’t walk (total time) 0.72 0.39 0.88

Similar world (total time) 0.63 0.24 0.84

Opposite world (total time) 0.69 0.34 0.87

Code transmission 0.85 0.65 0.94

correlations, agreement percentage was obtained on a
standard deviation for the first and second versions of
the test, and it was 76/2%, 71/4%, and 71%, respectively (2).
Moreover, Chan et al. (2008) implemented the TEA-Ch and
the Wechsler’s intelligence scale-revised version (WISC-R)
on 232 normal Chinese children aged 6 - 16. Thirty-two
children from the sample group performed the retest
after one month. The reliability of the five subtests was

Table 3. The Inter-Rater Reliability of the Raw Scores in TEA-Ch

Subtests ICC Lower Band Upper Band

Sky search (time-per-target) 1 1 1

Sky search (attention score) 1 1 1

Score! 1 1 1

Creature counting (accuracy) 1 1 1

Creature counting (timing) 1 1 1

Sky search Dual Task (dual Task
decrement)

0.999 0.999 1

Mapmission 1 1 1

Score Dual Task(accuracy) 1 1 1

Walk, don’t walk 0.953 0.909 0.976

Similar world (total time) 0.994 0.988 0.997

Opposite world (total time) 0.782 0.610 0.884

Code transmission 0.976 0.954 0.988

high (P = 0.01). The Spearman’s correlation for walk- don’t
walk subtest was 0.433, which is close to 0.5, and con-
sidered as reliable for a small sample of 32 participants.
Furthermore, the score!, map mission, and score dual
task subtests achieved the correlation of 0.045, 0.386,
and 0.268, respectively (6). Considering the influence of
factors that changed the child’s performance (e.g., mood,
noise, and other distractions), a stable instrument could
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Table 4. Pearson Correlation Between TEA-Ch Raw Scores and Wechsler Intelligence Scale

Subtests Block Design Object Assembly Digit Span Math

Time-per-target of sky search subtest -0.106 -0.020 -0.064 -0.110

Attention score of sky search subtest -0.073 0.001 -0.061 -0.078

Score! subtest 0.184 0.124 0.140 0.178

Accuracy score of creature counting 0.203a -0.011 0.283b 0.081

Timing score of creature counting -0.098 -0.056 0.084 -0.254a

Sky search dual task decrement score -0.199 -0.253a -0.109 0.039

Mapmission 0.339a 0.204a 0.374b 0.140

Score dual task 0.177 0.155 0.135 0.152

Walk, don’t walk 0.052 0.007 0.157 0.082

Similar world -0.323b 0.021 -0.314b -0.205a

Opposite world -0.287b -0.138 -.176 -0.096

Code transmission 0.233a -0.064 0.157 0.275b

aCorrelation was significant at the 0.05 level (two-tailed).
bCorrelation was significant at the 0/01 level (two-tailed).

be considered as clinically valuable (2). In this study, since
the reliability of the test-retest was acceptable for the
TEA-Ch, it was a clinically valuable instrument. However,
the changes that occur in childhood limit the ability of
TEA-Ch, despite the fact that this test is reliable. Test ad-
ministration fatigue might have affected the performance
of the students while taking the version A of the test, as
because of the tasks’ novelty more time and energy was
required to take the first version compared to the second
version of the test. Although the raters made an effort to
provide ideal conditions for administering the tests, it can
be argued that daily mood and fatigue for taking a long
test and children’s different levels of motivation to par-
ticipate, affected the results. Another factor contributing
to the test-retest reliability was the impact of learning.
After implementing the version A, students were more
confident and prepared to do the version B of the test.
Similar to the study by Chan et al. the sky search dual task
achieved the lowest amount of reliability compared to
other subtests (6). The score obtained in this subtest is an
outcome of calculating the child’s performance in three
tasks (5), and if the child performs differently even in one
of them, the final score will change, tremendously affect-
ing the test-rest reliability. The inter-rater reliability was
excellent because observation of children’s performance
in the subtests was limited to calculation of the spent
time, using digital stopwatch and counting the correct
items. The high inter-rater reliability suggested that the
two different raters that evaluated the child at the same
time, had almost the same interpretation of the student’s

performance (16) and they trusted each other assessments.

4.3. Construct Validity

In the studies that have been conducted to date, it has
been confirmed that attention could predict intelligence
at some levels. In 1969, Moray published a list including
mental concentration, search, selective attention, divided
attention, and vigilance as a variety of attention functions
(11). In the studies that have been conducted so far, men-
tal concentration, which became known as sustained at-
tention later (17), has shown moderate correlation (r = 0.31)
with intelligence (11). Search is the ability to screen the
long lists to find the special numbers or letters where the
distracters are also letters or numbers. In 2010, Schweizer
found a low correlation between this type of attention and
intelligence (r = -0.20) (11). Selective attention that has a
close relation with focusing is the ability to discriminate
stimuli from other stimulants. The discrimination time
is related to intelligence, and research results have shown
that this relation is moderate (r = -0.30) (18). Vigilance,
also known as alertness, means attending to the rare stim-
ulus in a long time while the rate of stimulus presenta-
tion is very low. In one study in 2005, this type of atten-
tion showed a low correlation (r = -0.15) with intelligence
(19). Attention switching is the ability of quick transition
between different demands of a task. The final destination
is not specified, but it is marked with a clue. This type of
attention reflects the cognitive flexibility. A low correla-
tion (r = -0/18) was observed between this kind of atten-
tion and intelligence. Space attention is the ability of lo-
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cating a target in an unexpected place compared to the ex-
pected place. The clue always guides the person to the ex-
pected places and the expected place is the correct answer
in most of the trials. In the rest of them, the clue cause
handicapped performance. Space attention has shown a
low correlation (r = -0.20) with intelligence (20). The atten-
tion independency and autonomy can be explained by its
limitation to predict intelligence. In a study conducted by
schweizer et al. in 1994, the most part of intelligence was
predicted by means of attention, visual search, long and
short term memory and working memory (19). Schweizer
in 2000 could estimate more than the half of the variance
observed in IQ with other perceptual processing tools be-
side attention assessment tests (19). In a study by Schweizer
et al. in 2005, they could estimate almost one third of
observed variance of intelligence, using attention assess-
ment tools (19). However, almost the majority of intelli-
gence was estimated by other cognitive processing instru-
ments. In other words, a person’s IQ is partly related to
attention function, but many other factors play a role in
predicting IQ. Thus, to assess these two related but differ-
ent cognitive skills, we should use separate assessment in-
struments. Cognitive heterogeneity leads to significantly
positive associations between different instruments for as-
sessing cognitive functions in large samples. Manly et al.
conducted a study and found a significant relationship be-
tween the 4 subtests of the Wechsler’s Intelligence Scale
and the TEA-Ch (2). Moreover, Chan et al. conducted a study,
in which a significant positive relationship was found be-
tween the 5 subtests of the Wechsler’s intelligence scale,
and the TEA-Ch (6). Moreover, in this study, Block design (a
subscale of WISC-IV), a test suitable for assessment of the
attention performance, was related to the frontal lobe. It
might be expected that the block design subtest be more
correlated with the creature-counting subtest (to assess at-
tention switching) due to its visio-spatial processing and
promptitude requirements (5). Moreover, the memory
span subtest of WISC has been desirably correlated with at-
tention performance in IQ calculation tests, including the
CPT (6).

The TEA-Ch entails sufficient reliability for children in
Iran, and it has been designed exclusively to assess atten-
tion function, which cannot be examined through IQ tests.
The therapists can employ the TEA-Ch to assess the effec-
tiveness of cognitive interventions that are designed to im-
prove attention in children. One limitation of this study
was the students’ lack of motivation during the assess-
ment. Moreover, due to spending almost two hours to take
the tests, children tiredness might have affected the re-
sults. Therefore, to reduce this negative influence, we al-
lowed the children to rest between the subtests.
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