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ABSTRACT

TS The Bayley scale is one of the important and well-known tests to measure the development
in the early life of children. Using this test, it is possible to identify possible developmental delays and
the child's strengths and weaknesses. In the previous studies, cultural adaptation and standardization
were performed in the Persian language. However, it is necessary to examine the item sequence in each
language and culture. This study investigates the appropriateness of the Bayley sequence in the Persian
language children.

This was a secondary study and the data from previous standardization studies
were used. The scores of 1-42 month old children in each age group were analyzed for each item. As the
difficulty of the items increased during the test, if deviated from the process, it indicated that the item
was not in its proper position. In this study, by examining the difference in scores before and after each
item, deviant items were identified.

[{EENTE The results showed that 41 items deviated from the main trend, of which 27 deviated items were
at the starting point. Among the 27 deviant items at the starting point, 14 items were easier than the
previous items (item 42=cognitive, items 10, 20, 24=receptive communication, items 3, 5, 10, 15, 18=ex-
pressive communication, items 24 and 39=fine motor, and items 20, 53, and 55=gross motor).
[@TEERT According to the results, there are 14 deviant items in the Bayley scale for the Persian lan-
guage, which may have an impact on the test result, which is a small amount compared to the total test
items. Nevertheless, it is recommended to examine these items in the next revisions of the test so that a
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Introduction

he Bayley scale of infant and toddler

development (Bayley III) is one of the

global standard assessment tools for
measuring early childhood development. This scale is
used for clinical and research purposes in some countries
[1]. However, some studies have demonstrated that the
sequence of items and cut-off points of this scale, stan-
dardized for American children, may not be appropriate
for non-American children [2-5]. These results denote
the necessity of adaptation of developmental scales to
various cultures. Studies in other countries have used
the norms of the original version (the American norms),
in which the cut-off points, the sequence of items and
scoring results may not be appropriate for use in other
populations [5-9]. Therefore, modifying the sequence of
items, particularly in developmental scales, should be
carried out following different communities regarding
their language, culture, and demographic characteristics
[7, 10].

According to the results regarding the adaptation of
Bayley in the Dutch language, the development of mo-
tor abilities in Dutch children was slower than in Ameri-
can children, and children in any age group were two
age steps behind in gross motor. The sequence of items
was also assessed in comparison with the original ver-
sion of the scale. The results demonstrated that the se-
quence of items in the Dutch language was not much
different from that in the American version [10]. Hence,
the appropriateness of the item sequence is one of the
essential issues in the standardization of scales.

The Bayley-III scale is an individually administered
tool for measuring the developmental performance of
1-42-month-old infants and toddlers. This scale is suit-
able for identifying children with developmental delays
and helps the therapist design an appropriate treatment
plan [1, 11]. This scale assesses the development of
children in an observational manner in three cognitive,
language (receptive and expressive communication) and
motor (gross and fine) domains [ 1]. To perform the scale,
the chronological age was adjusted for prematurity, and
considering 17 age groups, the starting point was speci-
fied, then the test was done. Each starting point contains
three main items, and if the child does not perform one
of the three items of the starting point, the test goes back
to a later age stage. Furthermore, the scale stops if the
child does not respond to five consecutive items. Hence,
the starting and stop points are decisive in the final score
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and, consequently, in determining the child’s ability. As-
suming that the scale’s items are arranged based on the
conventional developmental sequence in each environ-
ment, any item located after the stop point is assigned a
score of zero and all the items located before the starting
point are assigned a score of one. Therefore, based on
the scale’s structure, the sequence of items considerably
affects the child’s overall score [1].

Children of parents with different cultures, races, envi-
ronments, education, socio-economic levels, and devel-
opmental backgrounds seem to acquire skills and abili-
ties differently. Thus, based on these differences, the
sequence of items of the original version of the Bayley-
111 scale in other countries may evaluate children’s abili-
ties more or less than the actual level. Given the need to
precisely assess the children’s early childhood develop-
ment and the effect of various factors on developmen-
tal domains, including cognitive, motor and language
areas, it is essential to determine the appropriateness
or inappropriateness of the exact sequence of items for
Persian-language children. Therefore, the current study
investigates the appropriateness of the sequence of items
for the Bayley-III scale in Persian-language children by
specifying the number and location of items with devia-
tions in cognitive, language and motor scales and its ef-
fect on the test’s final score.

Materials and Methods

This was a descriptive-analytical study of a secondary
type, and the data on the psychometric properties of the
Bayley-III have been utilized for the study. The Persian
version of the Bayley-III has appropriate face and con-
tent validity [6]. Moreover, the validity was assessed
through three methods internal consistency, test-re-test,
and construct validity, using the factor analysis method
and comparison of mean scores [6]. The mean Cronbach
a coefficients for all scales are higher than 0.76 and the
Pearson correlation coefficient in different sub-scales
has been reported to be a minimum of 0.991 (P<0.001)
[6]. In the initial study, 404 children in 17 age groups
were investigated by the Bayley-III. The children were
selected using the convenience sampling method from
the health centers of Tehran City, Iran, between 2013
and 2014. The inclusion criteria were being 1 to 42
months old, having normal development, and having the
Persian language. The consent form was completed by
the parents and the scale was administered by a trained
examiner with a master’s degree in occupational therapy
or psychology [6].
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In this study, the sequence of items of the Bayley III for
Persian-language children was assessed by determin-
ing the frequency and the number of individuals who
gained a score of 1 in each item. The proportion of posi-
tive scores, which can vary between 0.00 and 1.00, was
calculated for each item. As the difficulty of the items
increases during the test, it is expected that a smaller
number of individuals will get a score of 1 along the
scale, and naturally, a larger number of individuals are
expected to get a score of 1 at the beginning of the test.
If the results are different, it indicates that the item is not
located in the proper position and the sequence should
be changed. Items diverging >0.05 in proportion to posi-
tive scores (either higher or lower) from the previous or
following items in the sequence were denoted its devia-
tion from the expected general pattern, and it was called
a deviant item [1].

Therefore, First, deviant items were identified. Then,
the location of these items in the sequence and whether
the item is located at the starting point was specified
because a deviant item located at the starting point can
influence the child’s total score. If the score of a deviant
item located at a starting point was over 0.05 less than the
previous item, it demonstrated difficulty and was called
a difficult item. However, the presence of this pattern
does not significantly impact the test scores because, ac-
cording to the reversal rule, the examiner should return
to the lower starting point for the age group. Nonethe-
less, if the item had a positive deviation from the general
pattern, it denoted the easy item in such a way that it
received a score of >0.05 from the following items. In
this case, the examiner did not use the reversal rule and
according to the test instructions, since the individual’s
score in all previous items would be considered positive,
the child’s ability would be considered higher.

After identifying the deviant items, the percentage of
children who scored 1 in that item was specified (the
number of responses to the deviated item), followed by
specifying the percentage of individuals who correctly
responded to the item before (the number of responses
in the previous item) and after (the number of responses
in the following item) the deviant item. Furthermore,
the difference between the items before and after (the
amount of deviation) the deviant item was specified.

Hence, to do this, we calculated the mean scores of the
items before and after the deviant item, the mean score
of the deviant item, and the percentage of children of
any age group who correctly responded to the deviant
item. Furthermore, we specified to which age group the
item was assigned and whether it was at a starting point

or not. It was also determined that the item was difficult
or easy. Additionally, after specifying the age groups to
which the deviant item belonged, the percentage of in-
dividuals in that age group who correctly responded to
the deviant item (the rate of transition from the deviated
item according to the age group) was also specified. It
was expected that this value would be <0.95 for difficult
items and >0.95 for easy items.

Results

The participants in this study consisted of 404 Persian-
language children (1-42-month-old) in 17 age groups, of
which 51.5% were male. The lowest number of children
(n=10) belonged to the age group E (4 months and 16
days to 5 months and 15 days), and the highest number
(n=38) belonged to the age group D (3 months and 16
days and 4 months and 15 days).

The individuals’ positive scores were determined for
each item. The number of individuals receiving positive
scores in the sequence of items means the percentage
of individuals in different age groups who successfully
responded to each item and accomplished that item. The
order of the Bayley III items, similar to other develop-
mental scales, is such that by going forward in the scale,
the ability to respond positively decreases and this share
declines over time because the difficulty of the items is
enhanced, which is normal. However, some items vio-
late this sequence. Figure 1 shows the items in which a
larger percentage of individuals did not follow the main
sequence in various domains of the scale.

Subsequently, the deviant items were specified. The
sequence of items was investigated in 404 children. The
items were arranged from easy to difficult, and each
item was assigned a score of 0.00 or 1.00. According
to the scoring method of the scale, for each item, 404
scores (the number of participants) were available for
analysis. The items where the decreased number of posi-
tive responses indicated the increased difficulty of the
item, i.e. the item was difficult and fewer individuals
responded to it. Overall, in this sequence, 41(13%) out
of 326 items (the total number of scale items in 5 do-
mains) deviated from their previous or following item
by >0.05. On the cognitive scale, 7(8%) out of 91 items,
in the receptive communication scale, 6(12%) out of 49
items, in the expressive communication scale, 9(19%)
out of 48 items, in the fine motor scale, 10(15%) out of
66 items, and in the gross motor scale, 9(12.5%) out of
72 items deviated from the sequence of items (Table 2).
In addition, 27 out of 41 items were related to one of the
3 starting points, among which 9 items progressed based
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Figure 1. Proportions of the positive scores for all items in five scales: Cognition, receptive and expressive communication, fine

and gross motor

on the routine of the items’ getting difficult gradually
(the cognitive item number No. 33, the expressive com-
munication item No. 8, the fine motor items No. 20, 29,
36 and 37 and the gross motor items No. 17, 48 and 56).
However, the degree of difference in the number of posi-
tive responses was >0.50. Four items were difficult ac-
cording to the routine (cognitive item No. 46, fine motor
items No. 33 and 38 and the gross motor item No. 54)
and 14 items were easy (cognitive item No. 42, recep-
tive communication items No. 10, 20, 24, the expressive
communication items No. 3, 5, 10, 15 and 18, the fine

motor items No. 24 and 39 and the gross motor items
No. 20, 53, and 55) (Table 3).

Since the child’s total score will be problematic if the
easy item is at the starting point, the characteristics of the
items in the three starting points are provided in Table 3.

The Pearson correlation test was employed to deter-
mine the association between age and developmental
domains. Table 4 represents the correlation of age with
each domain. Based on the Pearson correlation analy-
sis, age had a statistically significant direct correlation

Soleimani F, et al. Item Sequence in Bayley Scale. RJ. 2024; 25(Special Issue):682-701.
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Table 1. Characteristics of the participants (n=404)

Age Group Age No. (%)
A 16 days -1 month and 15 days 18(4.5)
B 1 month and 16 days-2 months and 15 days 20(5)
C 2 months and 16 days-3 months and 15 days 13(3.2)
D 3 months and 16 days-4 months and 15 days 38(9.4)
E 4 months and 16 days-5 months and 15 days 10(2.5)
F 5 months and 16 days-6 months and 15 days 25(6.5)
G 6 months and 16 days-8 months and 30 days 31(7.2)
H 9 months and 0 day-10 months and 30 days 32(7.7)
| 11 months and 0 day-13 months and 15 days 30(7.7)
J 13 months and 16 days-16 months and 15 days 36(8.7)
K 16 months and 16 days-19 months and 15 days 32(7.9)
L 19 months and 16 days-22 months and 15 days 18(5)
M 22 months and 16 days-25 months and 15 days 20(4.5)
N 25 months and 16 days-28 months and 15 days 22(5.5)
0] 28 months and 16 days-32 months and 30 days 23(5.7)
P 33 months and 0 day-38 months and 30 days 18(4.7)
Q 39 months and 0 day-42 months and 15 days 18(4.5)
Boy 208(51.5)
Gender
Girl 196(48.5)
Archives of
Rehabilitation
with each of the cognitive (r=0.93, P<0.01), recep- Discussion
tive (r=0.96, P<0.01) and expressive communication
(r=0.94, P<0.01), fine (r=0.92, P<0.01) and gross mo- Although different stages of translation, re-translation,
tors (r=0.90, P<0.01) domains. adaptation, and validity and reliability were performed

Table 2. Deviating items in Bayley scales of infant and toddler development

Scale Deviating Items
Cognition 10-33-42-44-46-55-73
Receptive communication 10-20-24-26-33-35
Expressive communication 3-5-6-8-10-15-18-37-39
Fine motor 20-24-29-33-36-37-38-39-53-54
Gross motor 17-20-48-53-54-55-56-63-66
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Table 3. The characteristics of deviating items in bayley scales of infant and toddler development located at the starting points

e Fomomnat S e Dmanhen D
(Deviation) (Deviation) Rate (%)™

:E 42 K 0.47 (0.06) 0.53 0.49 (0.04) Easy 100
gﬂ 46 M 0.4 (0.00) 04 0.46 (0.06) Difficult 91.8
g c 10 J 0.67 (0.00) 0.68 0.60 (0.07) Easy 100
.;é; § 20 N 0.41(0.01) 0.42 0.37 (0.05) Easy 100
g E 24 (6} 0.31(0.02) 0.34 0.27 (0.06) Easy 100
5 3 EFGH 0.95 (0.00) 0.95 0.89 (0.06) Easy 95.9
% 5 EFGH 0.89 (0.00) 0.90 0.78(0.12) Easy 95.9
g 10 J 0.62 (0.00) 0.63 0.58 (0.05) Easy 100
% 15 K 0.48 (0.02) 051 0.45 (0.06) Easy 100
Z 18 L 0.44 (0.00) 0.45 0.38 (0.06) Easy 94.4
24 | 0.62 (0.01) 0.63 0.56 (0.06) Easy 86.6

‘g 33 MN 0.36 (0.04) 0.31 0.37 (0.06) Difficult 815
L% 38 P 0/28 (0.07) 0.20 0.27 (0.06) Difficult 94.4
39 P 0.20 (0.06) 0.27 0.18 (0.09) Easy 95

20 G 0.78(0.01) 0.79 0.73 (0.06) Easy 100

‘E 53 0 0.35 (0.00) 036 0.21(0.14) Easy 100
§ 54 P 0.36 (0.14) 021 0.37(0.15) Difficult 9.4
55 P 0.21(0.15) 037 0.31(0.05) Easy 100

“Items that have a score higher than 5% of the next item, “Items that have a score lower than 5% of their previous item,
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Percentage

of individuals in that age group who correctly responded to the deviant item.

in the standardization of the Bayley-III in the Persian
language, the sequence of items was assessed in the
present study, and it was determined whether the se-
quence of the Bayley-III is usable in Persian-language
children. Various studies have demonstrated that differ-
ent languages and cultures lead to developmental dif-
ferences in children [1, 9], which besides the standard-
ization of different scales, the order of the scales’ items
should also be considered. Moreover, by knowing the
exact developmental process in the assessment scales, a
more precise treatment plan can be designed for children
considering their culture and language.

The current study was conducted to assess the sequence
of items of the Bayley-III. Similar to other developmen-
tal scales, the item sequence in this scale ranges from

simple to difficult. Therefore, the test score for each child
should gradually increase with increasing age, and the
ability to respond to the items should gradually decrease
at each age. In statistical assessments, if no descending
trend is observed in the responses to the items, probably,
the item is not located in the proper position. Also, if the
three items at the starting point are easier than the previ-
ous items, the child’s performance may be estimated to
be higher than the actual ability. Hence, assessing the
starting point items is more important. The statistical
analyses of the present research revealed that 41 items
in the total scale had a deviant sequence and 27 deviant
items located at the starting point. Among the 27 deviant
items at the starting point, 14 items were easier than the
previous items (the cognitive item No. 42, the receptive

Soleimani F, et al. Item Sequence in Bayley Scale. RJ. 2024; 25(Special Issue):682-701.
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Table 4. The correlation between age and cognitive, receptive and expressive communication, fine and gross motor domains

Age (Day)
Domains
r P

Cognitive 0.934 0.001
Receptive communication 0.964 0.001
Expressive communication 0.940 0.001
Fine motor 0.932 0.001

Gross motor 0.899 0.001

"P<0.01.

communication items No. 10, 20, and 24, the expressive
communication items No. 3, 5, 10, 15, and 18, the fine
motor items No. 24 and 39, and the gross motor items
No. 20, 53 and 55), culminating in calculating higher
ability in the child. Moreover, 13 deviant items were dif-
ficult items at the starting point, which, according to the
test’s rule, caused no problems in calculating the child’s
ability. Therefore, the lowest number of deviant items
belonged to the cognitive area and the highest to the lan-
guage area (receptive and expressive communication).
Although in the standardization and adaptation stages,
the appropriate items were selected based on the struc-
ture and sequence of the Persian language development
[6], deviations were still observed in sequence, which
could be attributed to the differences in the structures
of different languages [2, 8, 12], as well as the shortage
of resources to assess the Persian-language children’s
developmental process. The comparison of the develop-
mental outcomes of Tehran City, Iran, children with the
national standard also indicated that the mean difference
was greater in the language area (receptive and expres-
sive communication) than in other domains [13].

The present results reveal that deviation in commu-
nication items occurred mostly at younger ages. Two
possible factors are expected for this result. First, col-
lecting data about the assessment of the developmental
process in all languages, particularly in the Persian lan-
guage, is more difficult at younger ages. In the Persian
language, the only data available are parents’ reports,
limited cross-sectional studies [14, 15] and longitudinal
studies of one or two children [16, 17], which may not
be in line with the general group of children. Second,
children, particularly at younger ages, pay less attention
to verbal stimuli in structured scales [18, 19], which may
create deviations in the obtained results. Assessing devi-
ant items in the language scale demonstrated that these
items were at young ages and in pre-language commu-
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nication ages. At a young age, the children’s develop-
mental process is very quick and sometimes it is diffi-
cult to determine the exact order of these stages [20].
The results in the pre-language indicate differences in
the sequence of items between the Persian language and
the scale’s original version. For example, the repetitive
combination of consonant and vowel items has gained
a higher score compared to the previous using expres-
sive movements item, and the correct use of words has
gained a higher score compared to the previous starting
interaction in the game. This can be due to the difference
in the mother-child interactive style in Iranian culture
compared to Western culture [14].

According to the results of Ashtari et al.’s study
(2020), the communication style of Iranian mothers is
of follow-in directive type [14], while the communica-
tion style of mothers in Western countries is supportive
responsiveness [21, 22]. The interaction style in Iran is
similar to other Asian countries [23-25]. In the follow-
in directive method, the mother asks the child to do
something or say something that she is currently paying
attention to. In the supportive responsiveness method,
the mother starts commenting, tagging, imitating, or en-
couraging the child based on the child’s present focus,
which does not necessarily need a response [14]. Studies
have demonstrated that the parent-child interactive style
will influence the acquisition of expressive language
and perception [14, 21, 26]. Therefore, the deviation in
the mentioned items may be because Iranian mothers’
interactive style encourages children to respond ver-
bally, and besides, mothers are often the initiators of the
interaction and commence the questions. Thus, Iranian
children may acquire the initiation of interaction later
and begin using expressive language in communication
more quickly.

Soleimani F, et al. Item Sequence in Bayley Scale. RJ. 2024; 25(Special Issue):682-701.
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In addition, although the adaptation and standardiza-
tion of the Persian version of the Bayley-III scale in the
motor skills domain have been adapted to the develop-
ment process of Iranian children, the results showed that
five items in the motor scale (fine and gross motor) de-
viate from the scale’s main process, which can be due
to cultural and racial differences in the developmental
process of motor skills [12, 27]. The secondary type of
this study was one of its limitations because it was not
possible to replace and re-assess the items on the same
previous samples.

We recommended that developmental test developers
pay enough attention to the sequence of items accord-
ing to their intended culture and language based on the
existing studies. On the other hand, it is recommended
that the change in the sequence be carried out in future
studies and the test’s revision. More precise cognitive,
communication and motor development studies on chil-
dren should also be conducted, particularly at younger
ages, so that those studies can be used in adaptation and
standardization.

Conclusion

According to the results, the entire sequence of Bayley
III in the Persian language contains only 14 easy items
in the starting points of the age groups. Given the small
number of these items (n=14) compared to the total
items of the scale (326 items), no effect was observed
on the test result, and this version with the existing se-
quence is recommended for assessing the development
of Persian-language children.
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