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ABSTRACT

EISTEEE In recent years, the infant development and assessment programs have received attention by
the health system of Iran. In this regard, the training of examiners for performing the Bayley tests has
become one of the needs of the health system. This study aims to design and evaluate the validity and
reliability of the Bayley-lll examiner clinical performance scale.

In this study, participants were Bayley-IIl test examiners from medical universities in
Iran, who were selected using a purposive sampling method. First, in focused group discussion sessions
with 10 Bayley-lll test experts, the items of instrument were formulated. Then, to evaluate the face
validity, the questionnaire was sent to a panel of expert consisting of 8 Bayley-Ill experts and examiners
and they were asked to rate the items from 1 to 5 in terms of importance. The items with an impact score
of less than 1.5 were deleted, and other items were revised, if needed. To evaluate content validity, the
questionnaire was sent to 10 Bayley-lll test experts, and then the content validity ratio (CVR) and content
validity index (CVI) were measured. The items with CVR <0.6 and CVI <0.7 were deleted. The reliability of
the instrument was assessed by calculating the inter-rater reliability, test re-test reliability, and internal
consistency. Quantitative data analysis was done in SPSS software, version 22.

ST The instrument with 66 items, including 32 items for the cognitive domain, 22 items for the
language domain (13 for receptive and 9 for expressive components), 12 items for the motor domain (9
for fine and 3 for gross motor skills), and 14 items for the general section, was assessed in stability and
reliability. The intraclass correlation coefficient (ICC) for the test re-test reliability was obtained 0.83 for
the specific section and 0.86 for the general section. The ICC for the inter-rater reliability was 0.80 (95%
Cl: 58-82). The highest correlation value was related to the cognitive scale (0.88), and the lowest value
was for the gross motor skill subscale (0.76). The kappa coefficient for the inter-rater reliability of the
general section was above 0.7. The kappa coefficient for the specific section ranged from 1 to 0.35. The
Cronbach’s a for the internal consistency of the general section was 0.76.
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Introduction

he value of early diagnosis of develop-
mental disorders and providing interven-
tion services for infants and toddlers has
gained increasing significance. Timely
and periodic evaluation of development
offers the possibility of early diagnosis and treatment
and prevents the loss of developmental potential of the
child [7, 8]. The reason for increasing efforts in diagno-
sis at an early age is the cost-effectiveness and higher
impact of intervention programs at this stage [9]. The
early interventions improve children’s developmental
prognosis [ 10] with short- and long-term positive effects
[11, 12]. Currently, most specialists monitor a child’s
development based on their clinical judgment, but sev-
eral studies have shown that clinical judgment alone is
ineffective in diagnosing developmental delays [9, 13,
14]. The evidence indicates that, on average, only 30%
of children with developmental or behavioral problems
are diagnosed by a doctor without a screening tool [11,
15, 16]. For this purpose, many developmental screen-
ing tests have been designed and provided to children’s
caregivers. Diagnostic tests of developmental disorders
should be used to definitively diagnose the cases re-
ferred to as developmental delay in the screening tests.

Compared to the several screening tests, such as the
ages and stages questionnaires (ASQ-3) and the Den-
ver developmental screener test (Denver-II), diagnostic
tests for developmental disorders are limited and, in
most cases, only diagnose developmental disorders in
one area. These tests include Battelle developmental in-
ventory screener (BDI-2), MacArthur-Bates short-forms
(SFI and SFII) tests, and World Health Organization
(WHO) motor milestones.

The “Bayley developmental scales” diagnostic test is
one of the few globally valid diagnostic tests that, in
addition to being comprehensive in all developmental
areas, has high psychometric indicators. This test is an
individual evaluation tool that assesses the developmen-
tal performance of children aged 1 to 42 months in 3 de-
velopmental domains: Cognitive, language, and motor.
The evaluation of these three areas is done objectively
by the examiner.

Therefore, caregivers in Iran’s health system have
chosen and implemented Bayley’s test to diagnose and
evaluate developmental disorders in children. To do
this screening, first, the instructors train examiners to
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perform the test in a theoretical and practical training
course. After completing the training course, the testers
should practically implement the test in healthcare cen-
ters to acquire the necessary skills. They should send
three videos of the test done on a healthy child to be
evaluated by the instructors and get a certificate of skill
in performing the test. Because there is no tool to assess
the competence in conducting the test inside and out-
side the country, there have always been challenges in
accepting or rejecting the clinical qualification of these
testers by different trainers.

Therefore, the current research was conducted at the
request of the Ministry of Health and Medical Education
to design a standard instrument with acceptable valid-
ity and reliability to evaluate the clinical performance of
Bayley test examiners.

Materials and Methods

This study was carried out in two parts: Building the
tool and determining its validity and reliability in six
steps. These steps are as follows: Conducting a review
of the literature, explaining the concepts of clinical prac-
tice according to the results of the review of the litera-
ture and the opinions of experts, compiling the initial
draft and the final items of the tool, adjusting the scoring
structure and its interpretation, determining the face va-
lidity of the items by calculating the impact score, deter-
mining the quantitative content validity of the items by
calculating the relative content validity ratio (CVR) and
the content validity index (CVI).

The target population was the examiners of the Bay-
ley test, and the statistical population was the trainers
or evaluators. The inclusion criteria included national
instructors and examiners with 5 years of experience
in conducting the test. The exclusion criterion was an
unwillingness to participate in the study. A purposive
sampling was used to select the participants. The sample
comprised 10 people for calculating face and content
validity and 8 for internal consistency, inter-rater reli-
ability, and test re-test.

After a focused group discussion with a team of ex-
perts, collecting their opinions, and reviewing the litera-
ture, we concluded that this concept includes two parts:
Specific clinical performance (the performance of the
examiner in implementing the test items according to
the instructions in three cognitive, linguistic, and mo-
tor scales) and general clinical performance (examiner’s
performance in complying with the general require-
ments of the test).

Soleimani F, et al. Development of the Clinical Performance Assessment. RJ. 2024; 24(4):566-585.
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The initial draft had 111 items, compiled in the specific
section (94 items) and the general section (17 items) us-
ing the Delphi method. Specific items were scored on a
S-point Likert scale: 1) Does not comply with the guide-
lines at all, 2) Does not comply with the guidelines in
many cases, 3) Does not comply with the guidelines in
some cases, 4) Is acceptable but needs to be improved,
and 5) It is favorable and following the instructions. To
determine quantitative face validity, the initial draft was
sent to the group of experts, and they were asked to give
each item a score of 1 to 5 according to its importance.
In this evaluation, a score of 1 indicates the lowest, and
a score of 5 indicates the highest level of importance.
In the next step, items with an impact score of less than
1.5 were removed, and the structure of other items was
reviewed and revised. CVR and CVI were used to deter-
mine the content validity of the tool. The final items of
the tool were sent to a group of 10 trainers and examin-
ers, and they were asked to evaluate each item in terms
of three aspects, including “necessary”, “helpful but not
necessary”, and “not necessary”, to determine the CVR
of each item. According to the minimum acceptable
CVR based on the number of experts, items with a CVR
score of less than 0.6 were excluded. To calculate the
CVI of each item, experts were asked to determine the
degree of clarity, simplicity, and relevance of each item
with a 4-part spectrum. If the CVI of an item was less
than 0.7, the item was removed; if it was between 0.7
and 0.79, it was revised; and if it was greater than 0.79,
it was considered acceptable.

Determining the reliability of the tool was implement-
ed in three stages. Six complete videos of performing the
Bayley test of six age groups (3-4 months, 5-6 months,
12 months, 20 months, 31-32 months, and 42 months)
were prepared and sent to 8 trainers.

In the first step, to determine the reliability of the tests,
the evaluators were asked to evaluate the films twice,
with a 2-week interval (without referring to the results
of the first time), and complete the checklist (test re-
test). The scores of the evaluators were summarized and
subjected to statistical analysis by calculating the intra-
cluster correlation coefficient (ICC).

In the second step, ICC was used to determine the in-
strument’s reliability between evaluators with a confi-
dence interval (CI) of 95%. According to studies, ICC
values less than 0.5 indicate poor reliability, values be-
tween 0.5 and 0.75 indicate moderate reliability, values
between 0.75 and 0.90 indicate good reliability and val-
ues above 0.9 indicate an excellent estimate of reliability
[17].
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In the third step, the Cronbach's a coefficient was used
to check the internal consistency of the items. This coef-
ficient ranges between 0 and 1, and the values closer to
1 indicate that the instrument under study has a higher
internal consistency. The acceptable Cronbach's o coef-
ficient is often considered more than 0.70.

Finally, the Cohen kappa coefficient was used to deter-
mine the inter-rater agreement between each observer and
the reference observer. The size of the kappa coefficient
in statistical analysis ranges from -1 to +1. The closer this
number is to 1, the more proportional the agreement is,
and a kappa value above 0.6 is acceptable [18].

Results
Quantitative face validity

Based on the analysis of Likert scores, the items with
an impact score of less than 4 (11 items from the cogni-
tive part, 3 items from receptive communication, 4 items
from expressive communication, 4 items from gross
movements, and 2 items from the general section) were
removed. The structure of other items was reviewed and
revised (Table 1).

Content validity

According to the minimum acceptable CVR based on
the number of experts (10 people), none of the items had
a CVR less than 0.6, and no item was deleted. Based
on the analysis of CVI scores, the items whose content
validity index is less than 0.7 should be removed, and
the items between 0.7 and 0.79 should be revised. In this
study, all items had a content validity index higher than
0.79, except for item 29 of the cognitive scale, whose
content validity index was equal to 0.7 and was revised.

The final tool was compiled with 66 items in the spe-
cific section (including 32 cognitive items, 13 receptive
communication items, 9 expressive communication
items, 9 fine movements items, and 3 gross movements
items) and 14 items in the general section.

Reliability
The reliability of the tool was measured in two parts:

1. Time consistency (test re-test) with the ICC method
was calculated for 6 age groups and two sections, includ-
ing cognitive linguistic (receptive and expressive com-
munication), movement (fine and gross movements),

Soleimani F, et al. Development of the Clinical Performance Assessment. RJ. 2024; 24(4):566-585.
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Table 1. The number of deleted items of the initial draft of the tool based on the impact score and its importance

Area Number of Deleted Items
Cognitive 11
Receptive communication 3
Expressive communication 4
Fine movements -
Gross movements 4
General 2

and general sections (Table 2). The ICC rate in the spe-
cific and general sectors was 0.83 and 0.86, respectively.

2. Inter-rater reliability by ICC method with 95% CI
(Table 3) for movement items was 0.76 (95% CI, 54%-
88%), linguistic items 0.81 (95% CI, 60%, 87%), cogni-
tive items 0.88 (95% CI, 71%, 91%), the general section
0.81 (95% CI, 61%, 86%), and 0.80 for the whole instru-
ment (95% CI, 58%, 82%).

3. The internal consistency of the items was calculated

by the Cronbach's a obtained at 0.76 for all the items in
the general section of the tool (Table 4).

Table 2. Test re-test reliability by scales and age groups
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4. The degree of agreement between 7 observers and
the reference observer was calculated with the Cohen
kappa coefficient. The highest rate was in movement
items, and the general section in 3 cases, the cognitive
scale in 1 case (equal to 1), and the lowest rate was in
observer number 2 (Table 5). Generally, the Cohen kap-
pa coefficient in different scales indicates the appropri-
ate agreement between each observer and the reference
observer.

Discussion

Studies show that a standard tool is essential for evalu-
ating the skills of training recipients, and evaluation with

Intra Cluster Correlation Age Group1l Age Group 2

Age Group 3

Age Group 4 Age Group 5 Age Group 6

Coefficient (ICC) (3-4m) (56 m) (12m) (20 m) (31-32m) (42m) e
Cognitive scale 0.81 0.86 0.84 0.86 0.88 0.88 0.85
Linguistic scale

(expressive 0.88 0.88 091 0.86 0.87 0.89 0.85
and receptive

communication)

Receptive 0.85 0.87 0.88 0.86 0.81 0.87 0.85
Expressive 0.81 0.86 0.84 0.86 0.86 0.87 0.84

Motor scale (fine

movements-gross 0.88 0.87 0.88 0.86 0.86 0.89 0.85

movements)

Fine movements 0.89 0.88 0.90 0.88 0.88 0.90 0.86

Gross movements 0.84 0.83 0.84 0.81 0.83 0.87 0.84
Special skills 0.85 0.80 0.84 0.86 0.86 0.82 0.83
General skills 0.88 0.87 0.84 0.90 0.91 0.88 0.86
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Table 3. Inter-rater reliability (intra-cluster correlation coefficient)

Winter 2024. Vol 24. Num 4

Component ICC 95% CI
Gross movements domain 0.76 61-84
Fine movements domain 0.87 66-96
Motor scale 0.74 54-88
Expressive communication domain 0.86 62-87
Receptive communication domain 0.87 60-89
Linguistic scale 0.81 60-87
Cognitive scale 0.88 7191
General 0.81 61-86
Total 0.80 58-82
Archives of
ICC: Intra-cluster correlation coefficient; CI: Confidence interval. Rehabilitation
Table 4. Internal consistency of items by six age groups
Cronbach's a AgeGroupl AgeGroup2 AgeGroup3 AgeGroup4 Age Group 5 Age Group 6 Total
Internal Consistency (3-4m) (5-6 m) (12 m) (20 m) (31-32 m) (42 m)
General component 0.78 072 0.78 0.82 0.88 0.78 0.76

a standard tool minimizes the possibility of error and the
bias of the evaluator’s opinions. Finally, it improves the
quality of the evaluation. Therefore, this study was con-
ducted for the first time in Iran to design a valid and
reliable tool to evaluate the clinical performance of the
Bayley test examiner at the request of the Ministry of
Health and Medical Education in Iran.

The review of domestic and foreign studies showed no
tool specifically designed to evaluate the clinical perfor-
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mance of the Bayley tester. For this reason, similar tools
have been investigated.

In a research conducted by Shayan et al. [3] to de-
sign and compile the logbook of 22 healthcare worker
learners in Iran, a questionnaire with 17 modules and
205 skills was developed based on the approved cur-
riculum of healthcare workers. The opinions of experts
confirmed the face and content validity of the question-
naire. To determine the reliability of the questionnaire
using the Cronbach's a, only the internal consistency of

Table 5. Inter-rater agreement (Cohen’s kappa coeftficient) of the instrument

Cohen’s Kappa Coefficient Observer1  Observer 2 Observer 3 Observer 4 Observer 5 Observer 6 Observer 7
Cognitive items 0.65 0.65 0.73 0.83 0.83 0.83 1
Linguistic items 0.71 0.51 0.55 0.75 0.45 0.72 0.83

Motor items 0.75 0.35 1 1 0.75 1 1
General component 0.75 1 1 1 0.65 0.75 0.83
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the items was evaluated, and the test re-test and inter-
rater reliability were not measured [3]. Our study devel-
oped a tool consisting of specific (66 items) and general
(14 items) sections according to the skills the examiner
should have in evaluating children aged 1 to 42 months
in the Bayley test. Similar to the structure of the Bayley
test, the specific part was taken from the content of the
test to measure cognitive, linguistic, and motor scales,
and the general part included the items that the exam-
iner must follow while performing the test. The steps
of conducting the above study are carefully designed,
but unlike our study, validity, reliability, and agreement
between evaluators have not been calculated.

Another study was conducted in three stages by
Mansourian et al. (2015), including the preparation of
a checklist for evaluating the practical skills of dental
students and determining its validity and reliability in
the first stage, the application of the checklist in the
second stage, and examination of the results in the third
stage. First, according to the goals in the approved edu-
cational curriculum, a draft of the checklist, including
clinical skills, was prepared. To determine its validity,
the checklist was approved by 5 professors and lectur-
ers. The Lawshe method was used to check the content
validity of the instrument. The test re-test method was
used to check the reliability of the checklist. A video of
performing the desired clinical skill was prepared and
provided to 5 professors. Two weeks later, the same
professors reviewed and graded the film. The correla-
tion coefficient of the test and re-test scores was equal to
0.98. [4]. In this study, as in our study, the content valid-
ity and reliability of the checklist have been determined
using exact statistical methods. In our study, the ICC at
two times (test and re-test) was 0.83 in the specific sec-
tor and 0.86 in the general sector, and the ICC in the
evaluators’ observations (95% CI, 82%, 58%) was 0.80.

In another study conducted by Mokarami H et al.
(2019) to design a tool to evaluate the internship course
in the field of occupational health engineering, during 4
sessions, three areas necessary for a graduate of this field
were defined. The initial questionnaire was designed
with 44 items. In the next step, the importance of each
item was checked by 10 experts. CVR and CVI were
used to check quantitative content validity. The average
CVI was equal to 0.85, the average CVR was equal to
0.76, and the impact scores of all the items of the tool
were higher than 1.5. Internal consistency and test re-
test methods were utilized to determine the reliability of
the checklist. Finally, the final questionnaire included
three fields and a total of 40 items. The Cronbach's o
coefficient of the final questionnaire was 0.835 [5]. It
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is worth mentioning that this study seeks to evaluate an
internship course from an educational level. Therefore,
it considers three areas: Education and learning, behav-
ioral and management goals. However, in our study, the
competence of the testers in conducting an observational
test was considered. The specific part of our tool also
corresponds to the educational and learning scope of the
above study, and the general part also corresponds to the
behavioral goals in the above research.

Another study was conducted by Yaghini et al. [6] to
design a tool for medical students’ clinical competence
to determine the minimum training and the number of
clinical encounters during the pediatric internship. First,
the educational minimums of the pediatric department
of general medicine were extracted from the logbook.
Then, these educational minimums were designed as a
checklist using experts’ opinions. In the second step, the
face and content validity of the checklist was confirmed
by the faculty members of the pediatrics department. To
confirm the reliability, this checklist was used to deter-
mine the number of clinical encounters, and the reliabil-
ity of this checklist was calculated with the Cronbach's o
coefficient at 0.82 [6]. It is noteworthy that in this study,
the method of determining face and content validity and
reliability is not clear and detailed.

Another study was conducted by Sahebalzamani et al.
[19] (2012) to investigate the validity and reliability of
using the direct observation of practical skills to evaluate
the clinical skills of nursing students. A list of practical
nursing procedures was provided to 45 professionals to
determine content validity. Then, the evaluation check-
list was developed. To evaluate inter-observer reliabil-
ity, 20 students were assessed by two testers. The Cron-
bach's a coefficient was used to determine reliability by
the total internal consistency method. The reliability of
the test was measured by Cronbach's o coefficient of
0.94. The lowest and highest correlation coefficient val-
ues in the reliability between evaluators were 0.42 and
0.84, respectively, which were significant in all cases
(P=0.001) [19]. It is worth mentioning that in this study,
20 students were evaluated by two testers to assess the
inter-observer reliability. It seems that the determination
of reliability with the similarity of the opinion of only
two examiners should be investigated.

Another study was conducted by Jabbari et al.[20] en-
titled “designing and determining the validity and reli-
ability of the tool for evaluating the clinical competence
of 24 occupational therapists”. In this research, the ini-
tial questionnaire was prepared with 128 items. After
reviews and revisions by the expert group, the checklist

Soleimani F, et al. Development of the Clinical Performance Assessment. RJ. 2024; 24(4):566-585.
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was reduced to 66 items. The Lawshe method was used
to check face and content validity, and CVR and CVI
were used to determine content validity. The question-
naire was reduced from 66 items to 54 items. The cor-
relation coefficient of two tests in two weeks was used
to confirm the tool’s reliability. The Cronbach's a coef-
ficient was also calculated to determine the internal cor-
relation of the questionnaire. The cut-off point of this
questionnaire was calculated as 162 [20]. The above
study used a suitable method in designing and determin-
ing validity and reliability.

Conclusion

One of the limitations of our study was the small num-
ber of qualified trainers as evaluators in the country.
Also, according to the structure of the Bayley test, it was
impossible to measure the internal consistency in the
specific section.

Considering that communication skills are an impor-
tant part of health services and the ability to establish
proper communication forms the basis of clinical prac-
tice, it is suggested that a suitable tool be designed to
evaluate the communication skills of the Bayley tester.

So far, the evaluation of the clinical performance of the
Bayley test examiner has been done only by watching
the videos sent by the examiner and without a standard
tool. Due to the appraiser’s opinions, the results are not
acceptable. Therefore, for the first time, this study de-
signed a comprehensive and valid tool to measure the
clinical performance of the Bayley test examiner in Iran.

According to the qualitative stages of tool design, the
tool designed to evaluate the clinical performance of the
Bayley test examiner has the necessary validity and reli-
ability.

Ethical Considerations
Compliance with ethical guidelines

Before starting the study, the ethical code number was
obtained from the Ethics Committee of the University
of Social Welfare and Rehabilitation Sciences (Code:
IR.USWR.REC.1400.273). Written consent was ob-
tained in simple and fluent language to film the children
and send them to the expert group. The children’s par-
ents were fully justified about the reason for filming and
how to use these videos. The parents were assured that
this consent was completely optional and they would not
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3. Ages and Stages Questionnaires (ASQ-3)

4. Denver Developmental Screening Test (Denver-Il)

5. Battelle Developmental Inventory screener (BDI-2)

6. MacArthur-Bates Short-Forms (SFl and SFll) tests

7. WHO Motor Milestones

8. Bayley developmental scales

9. Psychometric properties including validity and reliability
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12. Clinical performance assessment
13. Training assessment

14. Educational assessment

15. Performance assessment

16. Clinical competency

17. Professionalism

18. Assessment of expertise

19. Portfolios

20. Clinical function

21. Direct observation of procedural skills (DOPS)
22. loghook

23. Peer assessment
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10. Content validity ratio (CVR)
11. Content validity index (CVI)

=gl 903l pially 3y8hes otls5ol 15 2l 9 stlyy s 9 PIob S g iloskes o123



http://rehabilitationj.uswr.ac.ir/index.php?slc_lang=fa&sid=1

el & 3L Ll e ol L o SLS) 390 Ly ®
(w.u.u Ja-od).c ‘Q)L) 6&} w)l) 4))[.04 “))‘o

5l 1 g 5 Jsl 43S a5 golaas VI dulre (sl
5SS IV 5l T ol 31 g s S Shas s dings 08,5
I 5T g el S VAL IV (n S5 Bi a8 oo
GBS bl i8S Sl s a8 B gy S5 VA
s bl 2 (yizean 5 loaysS 51 S5 52 CVI 5 CVR o
Sl deaysS (e (33,5 4 p (e B2 skt
28 (g ol

r°-’)-"” d.‘.‘a lacol .ol [al:;_dl a> o ¥V g ‘)lj’.ﬂ ‘S;l;l.» Oyt
a3l Lawgs a8 o 903l szl 5l elS wlid & ¢ o
)lj’_gl (230 yoi Sglas S Jdoas) oglaze 6L°g5iU|53 C_la‘u L
= 095 7l (Oglite lass )l b 555051 (olulids (o
(a2l fY 9 aaloYY-Y) caleY s alo)V alo?—0 alF-Y)
sl Saz e ool Gleaye 3 A A a4 o5 00l ags
J i 05,5 W 55 s (g3 45 el 153 bl s Lo
W65 ooy il 31k g conl (2L B (Sale¥Y B (555,10
loay g5 5l goland (w095 12 )0 (plpl g so Soduzen
argi by (s 09)5 #0585 50 )18 osalin 390 Sigeil Lansgs
l.:oa\e.jf r:l.o.'; B ol ol as’LQ‘ )lj’_gl 4o Lm:\.;jf ‘BLAS gy 4
55 )18 )l 90

Ol sleogesl e 10 Ll s Sz ool Al e 50
Eo2, oo aaa ¥ Sloj alola b lgo 1) lapld uls axtulys
28 oSS ) S Sz g 005 2Lyl (sl L mls &
s pgd g Jsl 5b e byl lyed (o9e3lik - (yeesD)
o oy Al g, L 5 0D Ganzer alSlae
28,5 )13 o bl Jedodion 25 9550 7 glags ISl

ICC 31 ™ol eyl (bl et S pgo al> 50 4o
olie wlalllan e o oolitsl 0oy A0 lipabol alols L
Lt VD10 polie winnd bl alis <10 5 oS ICC
Y g o9z (bl wlis +[e— VO polia g lawgie 2L
DWVT el Jle oL ales </

ST Gag) 5l laassS 50 s S e Al yo

i oS el sl g, e o it oslid £l S
Wged SG 3Ll i b puliiens ;> Sl ped Sl (0 99250
EliS T oy sm e ol ol gl s 5
bl sl Sllllas 635 ol o o Col (a3t o S,
VU o o curd Gl oediee odlitul Sy Slstee
Syl oaimolis il SO0 ) A dz a5 00 puiie
el 10595 1 (6 5VL (S950 SlyFped 5l anlllaesd ge Il 45

26. Intra cluster correlation coefficient (ICC)
27. Intra observer
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24. Importance score
25, Impact score
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28. Cohen’s kappa coefficient
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