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ABSTRACT

Lack of indigenous instruments creates difficulty to measure early childhood development. Cultural validation is prerequisite for available foreign
measures. Very few tools that assess cognitive development of children are culturally appropriate for Bangladesh. The aim of this study was to
culturally validate the younger version of Wechsler Preschool and Primary Scale of Intelligence-IV (WPPSI-IV) to assess cognitive abilities of children
in rural Bangladesh. A systematic validation protocol was followed including forward and backward translation, modification of pictures, items, and
guestions without altering underlying construct. Then psychometric properties were tested by measuring reliability and validity of the WPPSI-IV. The
results indicated perfect inter-observer reliability (r = 1), and strong test-retest reliability within an interval of 7 days (r = 0.63 to 0.92) of the WPPSI-
IV. We found significant correlations among the subtests of the scales of WPPSI-IV indicating its internal consistency. A total of 107 children was
included to test the concurrent validity of WPPSI-IV. Concurrent validity was determined by comparing the WPPSI-IV with Bayley-Ill and found
significant moderate association between them (r = 0.51). Thus, the younger version of WPPSI-IV is a valid and reliable instrument to measure the
cognitive ability of children in Bangladesh. This has important implications to reduce the developmental deficit of children in Bangladesh.
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Introduction

Early childhood development (ECD) is a concerning issue in United States. Despite its foreign properties, the test has been
developing countries specially that over 250 million children used in various developing countries on the underprivileged
under 5 years of age are not attending their full potential due to children living in poverty to measure their cognitive ability
malnutrition, poor health facilities, poverty, and lack of care in (Murtaza et al., 2019, John et al., 2022, Wasserman et al., 2007;
these countries (Black et al. 2017). As over 6 million deaths in Solon et al., 2008; Walker, Chang, Younger, & Grantham-
children are prevented in developing countries every year Mcgregor, 2010). The scale was sensitive to nutrition
(Jones et al., 2003), programs to address development of interventions in Indonesia, and to the impacts of a preschool
surviving young children has become vital. However, program conducted in Bangladesh (Prado et al., 2010; Moore,
evaluation of these programs in developing countries becomes Akhter, & Aboud, 2005).

difficult because most ECD measurements are developed in The aforementioned studies, however, reported little
Western countries. information about the validation and psychometric properties of
It is therefore, important to adapt developmental assessment the WPPSI-IV, which are crucial to interpret the findings
tools that show good psychometric properties in Bangladeshi evolved from the data. In Pakistan, the WPPSI-111 was adapted
culture. WPPSI-1V is designed to measure the cognitive ability following systematic adaptation procedure with a cohort of
of children from 2 years, 6 months to 3years, 11 months 1,273 rural children, at 4 years of age (Rasheed et al., 2017).
(Younger version) and from 4 years to 7 years, 7 months (Older Unfortunately, there was no study that measures the
version) (Wechsler, 2012). This is one of the appropriate psychometric properties of WPPSI-IV on the Bangladeshi
individually administered tests requiring response from the population. The present study, therefore, aimed to culturally
children and is an updated version of WPPSI-III. validate the younger version of WPPSI-IV for use in
It is basically developed for children in developed countries, Bangladesh.

and its psychometric characteristic is for population in the
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Methods

Participants

A total of 107 children aged 2.5 to 3.5 years participated in the
present study. The children included in the study were born
between 25 April 2017 to 10 May 2018.

Site

The test was administered in Rupganj, a rural area under the
district of Narayanganj, Bangladesh. Children were brought to
the nearest field office of icddr,b for tests.

Structure of the WPPSI-1V

For ages 2 years 6 months to 3 years 11 months, the test
framework of the WPPSI-IV is composed of three Primary
Index scales: Verbal Comprehension, Visual Spatial and
Working Memory. The subtests within each scale delineates the
corresponding  primary index score (i.e.,, Verbal
Comprehension, Visual Spatial and Working Memory). The
Full Scale includes all subtests from each Primary Index scale,
along with any additional supplemental subtests used to
determine the FSIQ, such as Picture Naming.

At the Primary Index Scale level, there are six core subtests
and two for each index. Specifically, the VCI is based on
Receptive Vocabulary and Information, the VSI is based on
Block Design and Object Assembly, and the WMI is based on
Picture Memory and Zoo Locations. No supplemental subtests
are available for calculating the primary index scores.

At the Full-Scale level, there are five main subtests: i)
Receptive, ii) Vocabulary, ii) Information, ii) Block Design, iv)
Object Assembly, and v) Picture Memory; and two
supplemental subtests: i) Zoo Locations and ii) Picture
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Memory. While Zoo Locations may take the place of Picture
Memory, Picture Naming may replace Receptive Vocabulary,
but not Information. Notably, only one supplemental subtest
substitution is allowed when calculating the FSIQ.

Permission for validation Prior to validation, permission was
taken from the publishing company of the original WPPSI-IV
(Pearson Ltd, USA) for the cultural modifications and
translations of the test.

Validation of WPPSI-IV

The validation of WPPSI-IV was completed in six steps. The
steps were divided into two phases.

Phase 1: Translations and Modifications

Step 1: forward translation

A team of five members reviewed the items of seven subtests
of the WPPSI-IV. All members of the team are experts in
psychology and child development research, and fluent in
English, as well as the local language. They have previous
experience in the translation and adaptation procedures of child
development tests. They translated and modified the items into
Bangla.

To culturally validate the scale, unfamiliar pictures, verbal
items, and difficult questions were changed, without altering
the underlying construct. In the Receptive Vocabulary subtest,
out of 31 items one item (Item 11, the picture of ‘Closet”) was
replaced with the ‘Local Closet’.

In the Information subtest, 2 pictures out of 4 picture items were
changed: ‘Burger’ is not a known type of food in rural areas and
was replaced with ‘Banana’ (Item 1) and ‘Bathtub’ was
replaced with a ‘Bucket and Water Tube well’ (Item 2) which
is more common for taking a bath in Bangladesh.

=

Original item#1 of information

Adapted item#1 of information
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Original item#11 of picture naming | Adapted item#7(new order) of
picture naming

Original item#11 of receptive | Adapted item#12 (new order) of

vocabulary receptive vocabulary

Figure 1. Samples of original and adapted pictures

In the Picture Naming subtest, 4 out of 24 items were changed: Reranking

‘Kangaroo’ was replaced with the ‘Monkey’ (Item 11), We performed all the items of the selected sub-tests on 107
‘Broom’ was replaced with ‘Local Broom’ (Item 13), children and re-ranked the serial numbers of the items of each
‘Ladybug’ was replaced with ‘Cockroach’ (Item 9) and ‘Shell’ subtest according to the difficulty level and the children’s
was replaced with ‘Local Shell’ (Item 12). ability to understand. We, however, tried to keep the original

serial numbers when possible.
New ranking items and responses of the subtests are described
below.

Table 1. Receptive Vocabulary ranking at Rupganj (n = 107)

Previous Item New Ranking Item Frequency | Percentage

(Yes) (%)
1. Show me the foot 1. Show me the foot 105 98.1
2. Show me the cup 2. Show me the cup 93 86.9
3. Butterfly 3. Dancing 72 67.3
4. Painting 4. Butterfly 65 60.7
5. Snail 5. Raining 51 57.0
6. Raining 6. Painting 47 43.9
7. Dancing 7. Snail 42 39.3
8. Window 8. Swimming 38 35.5
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9. Swimming 9. Lying down 32 29.9
10. Wallet 10. Window 28 26.2
11. Closet 11. Wallet 28 26.2
12. Stirring 12. Local Closet 17 15.9
13. Lying down 13. Paying 15 14.0
14. Desert 14. Stirring 12 11.3
15. Paying 15. Desert 9 8.4
16. Curly tail 16. Curly tail 6 5.6
17. Telescope 17. Telescope 4 3.7
18. Cymbals 18. Cymbals 4 3.7
19. Fancy 19. Girl between the boys 2 1.9
20. Girl between the 20. Easel 2 1.9
boys
21. Bird beneath the 21. Bird beneath the tree 1 0.9
tree
22. Easel 22. Fancy 1 0.9
23. Shaggy 23. Clinging 1 0.9
24. Clinging 24. Narrow 1 0.9
25. Crouching 25. Shaggy 0 0
26. Gnawing 25. Crouching 0 0
27. Narrow 26. Gnawing 0 0
28. Cylinder 28. Cylinder 0 0
29. Parallel 29. Parallel 0 0
30. Equivalent 30. Equivalent 0 0
31. Horizontal 31. Horizontal 0 0

Table 2. Information ranking at Rupganj

Previous Item New Ranking Item FrquL;r;cy Pertz(t)a/:)tage
1. Eat 1. Eat (‘2. The p’icture of ‘Burger’ was replaced with 102 953
the ‘Banana’)
2. Bath (4. The picture of ‘Bathtub’ was replaced

2. Bath with the ‘“Water Tap and Bucket’) 102 %3
3. Meow 3. Cut 99 92.5
4. Cut 4. Meow 93 86.9
5. Mouth “f5. Mouth 96 89.7
*16. Knee 6. Write 45 425
7.0ld 7. Knee 43 40.2
8. Cup 8. Eyes 31 29.0
9. Write 9. Cup 27 25.2
*710.Dirt 10. Eggs 23 215
T11.Eyes 11. Legs 12 11.2
12. Rain 12.0ld 10 9.3
“13. Eggs 13. Rain 7 6.5
14. Ground 14. Chew 6 5.6
15. Crown 15. Vegetable 4 3.7
16. Legs 16. Finger 3 2.8
17. Finger 17. Saturday 2 1.9
18. Chew 18. Dirt 1 0.9
19. Vegetable 19. Ground 1 0.9
*20. Saturday 20. Breathe 1 0.9
21. Breathe 21. Crown 0 0

*22. Planet “22. Planet 0 0

23. Winter 23. Winter 0 0
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24. Mouths 24. Mouths 0 0
25. Cheese 25. Cheese 0 0
“26. South “26. South 0 0
27. Ocean 27. Ocean 0 0
“28. Noodles “28. Noodles 0 0
“29. Sun 29. Sun 0 0
Table 3. Picture Naming ranking at Rupganj
: . Frequency | Percentage
Previous Item New Ranking Item (Yes) (%)
1. Car 1. Car 106 99.1
2. Bear 2. Banana 101 94.4
3. Banana 3. Toothbrush 69 64.5
4. Balloon 4. Balloon 66 61.7
5. Star 5. Scissors 65 60.7
6. Clock 6. Clock 57 53.3
. 7. Kangaroo (The picture of Kangaroo was
7. Scissors replgced w(ith thz ‘Monkey’) ) 43 402
* 8. Broom (The picture of ‘Broom’ was replaced
8. Toothbrush with the “Local Broom’) 42 39.3
9. Ladybug (The picture of ‘Ladybug’ was replaced
9. Ladybug with the ‘Cockroach’) 4l 383
10. Guitar 10. Pineapple 16 15.0
11. Kangaroo 11. Guitar 14 13.1
12. Shell 12. Star 12 11.2
13. Broom 13. Microphone 6 5.6
14. Caterpillar 14. Bear 4 3.7
. 15. Shell (The picture of ‘Shell” was replaced with
15. Microphone the “Local Shell’) 2 19
16. Pineapple 16. Caterpillar 2 1.9
17. Nail 17. Nail 2 1.9
18. Teapot 18. Teapot 0 0
19. Globe 19. Globe 0 0
20. Xylophone 20. Xylophone 0 0
21. Thermometer 21. Thermometer 0 0
22. Harp 22. Harp 0 0
23. Stethoscope 23. Stethoscope 0 0
24. Tripod 24. Tripod 0 0

T Corrective feedback is provided on initial teaching items to facilitate the child’s understanding of the task.

" Items with specific sample responses that require query.

*1 Items require both a query and corrective feedback are marked with an asterisk.

Step 2 (synthesis), all the translated and modified items were
combined together to make a synthesized version of the
stimulus book.

Step 3 (back translation) involved the back translation of the
synthesized Bangla version of WPPSI-IV. This back translation
was carried out by two qualifie d translators, who were not
members of our team and did not have access to the English
version.

Phase 2: Piloting and Psychometric Test

Step 4 was connected to preparing the pre-final version of the
modified WPPSI-IV. For this purpose, an expert review
committee was formed. In a consensus meeting, they discussed

2005

and all agreed on the pre-final version of the WPPSI-1V, in the
presence of all the investigators and translators.

Pilot testing of the pre-final version of WPPSI-IV was
conducted in the 5" step. It involved 107 children in Rupganj,
and individual cognitive debriefing was done at the time of
piloting. The result of the piloting data did not reveal any
overall floor or ceiling effects in any of the subtests.

In the final step, Bayley-Ill was administered to measure the
psychometric properties of this modified version of the WPPSI-
Iv.
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children for concurrent validity.
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Step 6
Psychometric Testing of
Bangla Version WPPSI-IV

Figure 2. The flow chart of WPPSI-IV Validation

Results

Inter-observer reliability

At the beginning of the study, four testers received training on
the use of WPPSI-IV and all of them were Psychology
graduates as well as well trained on psychometric assessment
tools. The testers achieved a satisfactory agreement with the
trainer which was determined by the Pearson correlation
method. The range of the correlation was perfect (inter-observer

2006

reliability, r = 1). As much as 10% of all tests were rated by a
supervisor (Kippler et al., 2012).

Test-Retest Reliability

The test-retest reliability of the WPPSI-1V was ascertained on
48 children within an interval of 7 days, and moderate to strong
correlations were obtained between the two assessments of the
scales (Table 4). The correlation coefficient r ranged from 0.63
to 0.92.



Table 4. Correlation coefficients (p < 0.01) of test-retest reliability of validated WPPSI-1V.

Name of Subtests

r

Receptive Vocabulary

0.92

Block Design

0.85

Picture Memory

0.92

Information

0.77

Object Assembly

0.78

Z00 Locations

0.86

Picture Naming

0.87

VCI

0.77

VSI

0.63

WMI

0.83

FSIQ

0.90

Structural Validity
The scaled scores of subtests of WPPSI-IV were weak-to-
moderate significantly correlated with each other. The highest

correlation coefficient was between picture memory and
information (r = 0.60) and the weakest value was between
receptive vocabulary and object assembly (r = 0.23).

Table 5. Inter-correlations of scaled scores (n = 107).

Name of Subtests 1 2 3 4 5 6
1.Receptive Vocabulary -

2.Block Design 0.40™

3.Picture Memory 042" | 0.39"

4.Information 0.53™ 0.44™ | 0.60™

5.0bject Assembly 0.23" 0.41™ | 0377 | 047

6. Zoo location 0377 | 044" | 0427 | 042" 0.33"

7.Picture Naming 0.40™ | 0.33" | 0.48™ | 057" 0.38™ 0.40™

“p<0.01, p<0.05

Concurrent Validity
Concurrent validity of the WPPSI-IV was determined by
comparing the Bayley-I1l and WPPSI-IV. We calculated the

correlations among the cognitive and language composite
scores of Bayley with FSIQ of WPPSI-1V. We found significant
moderate association between Bayley-11l1 and WPPSI-IV.

Table 6. Association between Bayley-111 and WPPSI-1V

Bayley-Ill

FSIQ of WPPSI-IV

Cognitive Composite Score

0.51™

Language Composite Score

0.51™

“p<0.01

Discussion

The original WPPSI-IV was designed to measure the cognitive
ability (Intelligence Quotient) in English speaking children. For
its use in Bangladesh, the WPPSI-1V was translated into Bangla
with the help of professionals having long years of experience
in the area of child development research. The Bangla
translated questionnaires were again transformed into English
following the back-translation procedure by the experts to
ensure the adequacy of translation. Then the scale was applied
on 2.5 to 3.5 years old children to produce the reliability and
validity. The data presented in this article yields evidence for
the potentiality of the WPPSI-IV for its use in Bangladesh. We
are not aware of any other study in Bangladesh which measured
the validity of WPPSI-1V.

For cultural validation, unfamiliar pictures, verbal items, and
difficult questions were modified without altering the
underlying construct. In the Receptive Vocabulary subtest, one
item (Item 11) was modified out of 31 items. In the Information
subtest, 2 pictures out of 4 picture items were changed and, 4
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items out of 24 items were changed in the Picture Naming
subtest. The similar validation procedure for WPPSI-IV was
followed in the previous studies in Indonesia, Malaysia, and
India (John et al., 2022; Murtaza et al., 2019; Schneider et al.,
2018). The cultural adaptation of WPPSI-III in seven LMICs
including Bangladesh was also based on the same protocol used
in WPPSI-IV. (Ruan-lu et al., 2020).

Inter-observer reliability was strong as we found perfect
agreement between the trainers and the testers (r = 1). The test-
retest reliability was confirmed by administering the modified
WPPSI-IV on the 48 participants with an interval of 7 days. We
found moderate to strong correlations coefficients between the
two-time point administration (r ranged from 0.63 to 0.92). This
reliability evidence is consistent with that of original WPPSI-
IV reported in the technical and interpretive manual (Wechsler,
2012). The value of correlations among the scaled scores of
each subtest determined the structural validity of the WPSSI-
IV, this reliability coefficients are stronger than that of the
WPPSI-I11 adapted in Pakistan (Rasheed et al., 2017).
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Cognitive and language composite of Bayley-IlIl was
significantly associated with the FSIQ of the WPPSI-1V, which
indicated the concurrent validity of the modified version of the
WPPSI-IV. In the original WPPSI-IV, FSIQ was highly
correlated with the Bayley-Ill cognitive and language
composites than the motor composites (Wechsler, 2012). It is
observed that no reliability and validity evidences were
reported in the previous studies with regard to the cultural
adaptations of WPPSI-IV in the Asian countries (Gilani, 2017;
John et al., 2022; Murtaza et al., 2019; Schneider et al., 2018).
The study strengths include a validation process following a
rigorous methodology and the child development unit of icddr,b
involved in this work comprises diverse expertise having long
years of experience in the field of cultural adaptations and
psychometric properties of foreign instruments. The team was
fluent in both Bangla and English languages. The weakness of
this study included small sample size from only a rural area of
Bangladesh. Psychometric properties of the adapted Bayley-I11
used to measure concurrent validity were unknown.

Conclusion

Our findings suggest that the culturally modified version of
WPPSI-IV is valid and reliable for use in Bangladesh.
Furthermore, it can be administered to a broad range of the
population covering all socio-economic statuses, which will
extend its applicability.
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