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EXECUTIVE SUMMARY

Good nutrition is the cornerstone for survival, health and development of young
children. Growth and development are complementary process and a unique
characteristic of children. Holistic development means optimum growth and optimum
development. For holistic development in early childhood, nutrition, stimulation, and safe
environment play key role. Preschool is a new initiative in Bangladesh which covered 5-6
years children before starting to primary education; providing early stimulation for
comprehensive development. Along with, proper nutrition is very important which has
got direct effects on early childhood development and later academic performance. Many
studies showed significant association between child’s nutritional status and cognitive

development.

In Bangladesh, no study was done before to look into the matter of nutritional
status and cognitive development and their association among the preschool children.
This cross section study was conducted among the preschool children of some selected
ECD program of Bangladesh. The study population consisted of urban and rural children
in Dhaka and Mathlab (70 Kilometers away from Dhaka), where preschool program
exists. This study was aimed to assess the nutritional status of preschool children in
selected schools under ECD programs in Bangladesh; to measure cognitive function of
those preschool children and to identify the relationship between nutritional status and
cognitive development of preschool children in Bangladesh. Total 98 children aged 5-6
years; 49 girls and 49 boys were included in this study purposively. Study was done from
September 2009 to January 2010 from selected preschools of Vasantak (slum), Agargoan
(non-slum), Mohammadpur at Dhaka urban areas and Dushpara, Babupara, Poypara and

Jagorpur at Chandpur rural areas.

In this study nutritional status was assessed by weight for age z score, height for

age z score and weight for height z score. Study findings showed that among 98
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preschool children, 7.1% has normal nutritional status, 37.8% mild, 51% moderate and
4.1% severely underweight. In height for age z score, it was found 29.6% normal, 30.6%
mild, 21.4% moderate and 18.4% severely stunted. And, in weight for height z score, it
has found 27.6% normal, 58.2% mild, 13.3% moderate and 1% severely wasted.

Cognitive developments of preschool children were assessed by Wechsler
Preschool and Primary-school Scale of Intelligence (WPPSI). WPPSI is composed of 3
sub-scales that covered performance IQ, verbal 1Q and Full Scale IQ of the children. This
tool was administered to assess the children’s vocabulary, matrix reasoning, and
comprehension, block designing, information, coding subsets. Among total 98 children,
IQ level was found in normal 28.6%, mild 56.1% and moderate 15.3% in full scale 1Q.
Full scale IQ among urban children found significant difference in which mean + SD was
75.42+8.3 in rural children and 82.78+10.6 in urban children. Significant association was
found in both stunting and cognitive ability (P=0.001), and underweight and cognitive
development (P=0.001) based on full scale intelligent quotient score. But, wasting was

not associated significantly with cognitive status (P=0.459).

In conclusion, stunted and underweight preschool children showed poor I1Q. So,
nutrition program in preschool should be integrated for better future academic

achievements. However, further in-depth study with representative sample in necessary.
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BODY OF THESIS

i. Introduction

Growth and development are complementary process. Growth means specific
physical changes and increase in size with age. Development refers to achievement of
functional skills according to age. Nutritional status is the indicator of growth. Cognitive
development involves expression of a child’s intelligent or mental abilities. Holistic

development means optimal growth and optimum development.

It is now widely recognized that young children’s nutrition and cognitive
development both are important for their overall development. From the beginning of
child’s life, both have significant impact on their future academic development.
Preschool education can have significant positive benefits for children’s cognitive,
language, social and physical development. Several studies found the positive association

between child’s nutritional status and cognitive development.

Worldwide, over 200 million under <5 children are not developing to their full
potential due to poverty, poor health, malnutrition and lack of stimulation (Grantham-
McGregor SM, et al., 2007). In Bangladesh, millions of children suffer from one or more
form of malnutrition, including: low birth weight, stunting, underweight, iodine
deficiency disorders and anemia (State of the World’s Children, 2007). Preschool
children of 48 to 59 months are found 46.3% underweight, 45.6% stunted and 15.3%
wasted (BDHS, 2009). The association of nutrition and cognitive development of
preschool children are unknown probably due to inadequate study in Bangladesh. Early
childhood undernutrition is associated with poor current and later cognitive development
and school achievement (Grantham-McGregor,1995). Many cross sectional studies

showed association between poor nutrition, stunting and poor cognitive ability (Nepal,
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China, India etc.) (The Lancet, 2007). Malnutrition has a serious consequence on mental

growth and development of children (EFA, 2007).

There is a scarcity of adequate study on nutrition and cognitive development of
preschool children in Bangladesh. The Government of Bangladesh has undertaken ECD
as a major component of pre-primary education currently (EFA Mid-decade Assessment,
2007). The importance of child nutrition and development are now recognized by the
Government of Bangladesh with high importance (Operational framework for Pre-

Primary Education, 2008).

ii. Background and Literature Review

Malnutrition is one of the most important global health problems, affecting large
numbers of children in developing countries (State of the World’s Children, 2007).
According to Bangladesh Demographic and Health Survey (BDHS, 2009), 48% of
children under five are underweight (13% severely underweight), 43% of children are
stunted and 13% of children are wasted in Bangladesh. There is enough evidence that
development is multidimensional and integral, and it is important to address all the
different domains of development including cognitive achievement, health, nutrition
(World Bank, 2009). However, few ECD programs in Bangladesh are integrated with
health and nutrition (Foysal, M. K., 2006). While there are numerous reports available on
the nutritional status of children, very little information is available on preschool children
and the relationship between nutritional status and cognitive development. Evidence
shows that undernutrition not only affects the growth and cognitive development of
children, but it may also contribute to ill health and functional impairment in every stage

of the life cycle (WHO, 2008).

At present, about 200 million children in developing countries do not reach their
developmental potential and are likely to do poorly in school; documented risk factors for
loss of potential include stunting, iodine deficiency, iron-deficiency anemia, and

inadequate cognitive stimulation (Hoddinott J. et al., 2008) which are alarming for the
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children of Bangladesh as well as in the globe. Appropriate strategy for integrating
nutrition components into ECD program should be an opportunity for overcoming this
devastating issue. It is mentioned that early malnutrition and stunting can lead to long
term damage, including lower cognitive achievement and reduced grade attainment (EFA

Global Monitoring Report, 2010)

Malnutrition not only affects individuals but it is passed from one generation to
the next as malnourished mothers give birth to infants who struggle to thrive. These
children are vulnerable to illness, stunted growth and intellectual impairment (UNICEF
Bangladesh, Newsletter, 2009). Both, nutrition and cognitive stimulations are important
for young children’s development. In Bangladesh, only few initiatives of early childhood
development program integrate both the nutrition and cognitive stimulation issues with
same importance. Worldwide, a great deal of studies found the association between

nutrition and cognitive development in early childhood development intervention.

Evidence suggests improving nutrition in early childhood in developing countries
is a long-term economic investment (Hoddinott, J. et. al., 2008). The government of
Bangladesh has a well-organized child health system offering preventive services such as
immunization and rehabilitation services for severely malnourished children, but little in
the way of ECD programme (Aboud, F., 2006). Integrating nutrition into ECD program
was not found in the present early childhood development program in Bangladesh

(Foysal, M. K., 2006).

Early childhood malnutrition is a major public health problem in developing
countries (Black, Morris, & Bryce, 2003). Among preschool children aged 48 to 59
months 46.3% are underweight, 45.6% stunted and 15.3% wasted in Bangladesh (BDHS,
2009). In Bangladesh Aboud (2006) found that due to poor nutritional status, 25%
children were sick in the previous week and could not attend their school. Early
childhood under-nutrition is associated with poor current and later cognitive development
and school achievement (Grantham-McGregor, 2007). Evidences from developing

countries showed that pre-primary (3-<6 years) gross enrollment ratio is 36% (EFA,
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2009). On average, 21% children attend early childhood programs (EFA, 2006) and most
of them do not get any form of nutritional support under ECD program (Hashima &
Masud, 2003).

About 200 million children under five fail to reach their cognitive development
due to poverty, poor health and nutrition, and deficient care (Engle et al., 2007).
Significant associations have been found between stunting and poor psychomotor
development in young children in Guatemala (Lasky et al., 1981), Chile (Monckeberg,
1972), Jamaica (Powell & Grantham-McGregor,1985), and Kenya (Sigman, 1989). The
arrangements for cognitive development of preschool children in Bangladesh was not
found satisfactory compared to international level on the basis of Early Childhood
Environment Rating Scale-Revised (Aboud, 2006). Preschool children at 3 to 5 years of
age are especially vulnerable to poor nutrition (Randall, 2008). Compared to the national
prevalence of malnutrition, high proportion of BRAC preschool children are found
stunted (Tarannum, 1996). At present, 33 million children in Bangladesh, about half of
all Bangladeshi children are living in poverty while about one in four children is deprived
of at least four basic needs among the following: food, education, health, information,

shelter, water and sanitation.

Studies show that children from economically disadvantaged families exhibit
lower levels of cognitive functioning, academic achievement, and social development
than children from more privileged families (Stephen & Alison, 2001). Research suggests
that poor nutrition is a major risk factor affecting proper development of early child
development (Larry & Pollitt, 1996). There is a positive correlation of protein-energy

malnutrition and micronutrient deficiency with brain development in early years (Robert,

1993).
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iii. Rationale

The purpose and significance of this study is very high considering child’s
nutritional status, cognitive ability as well as holistic development of children that could
be discussed in several ways. A great deal of studies support that preschool age is most
critical period for formation of cognitive skills as well as holistic development of
children’s later life. So, preschool is very critical period for children’s holistic
development. This is the prime time for preparing children for primary education. For
preschool aged children, intervention should have comprehensive that encompasses all
domains: health, nutrition and socio-economic and cognitive development of young
children. The prevalence of malnutrition has declined in some countries throughout the
world, but continues to remain high in many developing countries (Nicola, 2003).
Worldwide, millions of children are held back due to problems of health and nutrition,
and limited and unequal access to preschool opportunities (EFA, 2007). Good nutrition is

the cornerstone for survival, health and development (BBS/UNICEF, 2007).

In Bangladesh, at the national level, 48 percent of children under five are
underweight and 43 percent of children are stunted, 17 percent severely stunted (BDHS,
2007) and 13 percent of children are wasted. In adequate food supply, among other
factors, often leads to malnutrition, resulting in serious consensus on the physical and
mental growth and development of the children. It is recognized that malnutrition passes
from one generation to the next because malnourished mothers give birth to infants who
struggle to thrive or grow well. Survivors of malnutrition are left vulnerable to illness,

stunting and intellectually impairment (BDHS, 2004).

According to the convention on the rights of the child (CRC) the Government
should ensure that children survive and develop healthy. In article 24, it has mentioned
that children have the right to get quality health care, clean water, nutritious food and a
clean environment, so that they will stay healthy (UNICEF, 2006). It found that four key
risk factors related to adverse developmental outcomes affects child’s overall
development which are stunting, inadequate cognitive stimulation, iodine deficiency, and

iron deficiency anemia (Walker, et. al., 2005). The Nepal study (Arnold, C, 2003)
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suggested that for comprehensive ECD program, nutrition played very critical role for
achieving children’s optimal development goals. Undernutrition, deprivation of care and
poor treatment are particularly damaging the young children, with repercussions often felt
into the adult years (EFA, 2007). So, it is highly beneficial for the children of ECD
program. Research also suggests that poor nutrition is a major risk factor affecting proper

development of early child development (Larry, et. al., 1996).

Although, number of different program models are available (Evans et al., 2000),
only few models in Asia use nutrition as a starting point while offering literacy and math
teaching (World Bank, 2003). The government of Bangladesh has a well organized child
health system offering preventive services such as immunization and rehabilitation
services for severely malnourished children, but little in the way of preschool education
(Frances. A., 2004). Even, in the Bangladesh government leaded preschool programme,
nutrition component was not addressed adequately that would be very important element
of preschool program. This study was attempted to assess the nutritional status of
preschool children in selected ECD programs, to determine the relationship between

children’s nutritional status and cognitive development.

Results of this study would provide a picture of nutritional status of preschool
children and their cognitive status and association between them which might help the
program personals to develop comprehensive intervention strategies meet the gaps.
Optimum nutritional and good cognitive skills at preschool level would have scope for

good academic achievement in future.
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iv. Operational Definitions

Cognitive Development:

Piaget and Vygotsky suggest that cognitive development is the construction of
thought processes, including memory, reasoning, problem solving, and decision making
skills (Trawick, S. J. 2006). In this study children’s cognitive development was measured
using the Wechsler Preschool and Primary Scale of Intelligence (WPPSI-IIL, 2002).
Internationally, this tool has been using to assess children’s cognitive development
appropriately for the children of 2.5 to 7.3 years. The WPPSI is composed of 14-subtests
but to assess children’s development, only 7-subtests were used. The subtests are:
information, vocabulary, comprehension, matrix reasoning, block design, picture
completion and coding.

The sub-scales were calculated as follows:

e Information, vocabulary and comprehension= Verbal 1Q (VIQ)

e Matrix reasoning, block design and picture completion= Performance 1Q

(PIQ)
e Coding=Processing Speed 1Q (PSIQ)
e All the 3 IQs are summed together to compute the Full Scale 1Q (FSIQ).

WPPSI Information: The sub-test information includes crystallized intelligence,
long-term memory, and the ability to retain and retrieve knowledge from school
and the environment. It is strongly influenced by culture. Sample question: how
many legs does a bird have? WPPSI information test was administered with 34

questions. Questions are scored as 0, or 1 on the 34 questions.

WPPSI Vocabulary: The vocabulary subtests assess children’s knowledge of
words and their ability to express the word’s meaning. Word knowledge, verbal
concept formation, support of knowledge, learning ability, long-term memory and
degree of language development are the major areas measured in this test. Thirty-
eight words are spoken aloud and the child is required to point to one of four
pictures depicting the word or to explain what s/he understands by the word.

Words become progressively more difficult. Thirteen words have been substituted
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for the originals in order to maintain the expected level of difficulty within the
Bangladeshi context. Sample question: What is the meaning of ‘train’? Answers

were scored as 0, 1 or 2, for a maximum of 38. Scores are standardized for age.

WPPSI Comprehension: This subtest measures understanding of social
conventions and common sense. It measures verbal reasoning and
conceptualization, the ability to evaluate and utilize past experience, verbal
comprehension and expressions and the ability to demonstrate practical
information. The child answers questions based on his or her understanding of
general principles and social situation. Comprehension was assessed with 32
questions. Sample question: Why do we wash our hands before eating food? It
scored as 0, 1 or 2 after the child practices on two items. If the child fails to give

correct answer to 5 consecutive questions the test will be stopped.

WPPSI Matrix Reasoning: The Matrix Reasoning assesses visual and analytic
reasoning in the completion of patterns and analogies. Three practice items
provide children the rationale for choosing one out of four or five options. Five
items out of 29 were changed, though the analogy was maintained in each case.

The maximum score was 29; the age standardized score were analyzed.

WPPSI Block Designing: WPPSI Block Design was used to assess visual-spatial,
analytic reasoning in the completion of red and white patterns with the use of
small cubes. Twenty items were presented; the first 10 used red and/or white
blocks and the last 10 used red/white bicolor blocks where two sides have both
red and white divided along the diagonal and the other sides are either red or
white. Ttems are progressively more difficult in the pattern required. On early
items the tester makes a model to be copied by the child, and on later items the
model is presented as a 2-dimensional picture. Two trials for each of the first 6
items are allowed if the child makes an error on the first. Time limits of 30, 60

and 90 seconds were adhered during the test but if the child showed interest to
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complete the pattern even after the time limit was over s/he was allowed but not

scored. Items are scored as 0, 1, or 2 on the first 6 items and 0 or 2 on the last 14.

WPPSI Picture Completion: It requires recognition of the missing part in a
picture. It measures visual perception, long-term visual memory, and the ability to

differentiate essential from nonessential details.

WPPSI Coding: Children ability are measured in this sub-test that are processing
speed, short-term memory, learning ability, visual perception, visual-motor
coordination, visual scanning ability, cognitive flexibility, attention and
motivation. In this test, the child copies symbols that are paired with simple
geometric shapes. By using a key, the child draws each symbol in its

corresponding shape. Coding skills was not analyzed individually in this study.

Child nutrition indicators and their interpretation:

Anthropometric measurements:

Anthropometric measurements (height, weight, head and mid-upper arm
circumference) were recorded and the z-scores were calculated according to WHO’s
standard (WHO 2006). In children the three most commonly used anthropometric indices
to assess their growth status are weight-for-height, height-for-age and weight-for-age.

These anthropometric indices can be interpreted as follows:

Height-for-age (stunting): Height for age measures linear growth. It reflects a
process of failure to reach linear growth potential as a result of suboptimal health
and/or nutritional conditions. On a population basis, high levels of stunting are
associated with poor socioeconomic conditions and increased risk of frequent and
early exposure to adverse conditions such as illness and/or inappropriate feeding
practices. A child who is below minus two standard deviations (-2 SD) from the
medium of the WHO references population in terms of height-for-age is

considered short for his/her age, or stunted. This condition reflects the cumulative
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effects of chronic malnutrition. If a child is below -3SD from the references

median, then he/she is considered to be severely stunted.

Weight-for-age (underweight): Weight-for-age is a composite index of weight-
for-height and height-for-age. It reflects body mass relative to chronological age.
It is influenced by both the height of the child (height-for-age) and his or her
weight (weight-for-height), and its composite nature makes interpretation
complex. For example, weight-for-age fails to distinguish between short children
of adequate body weight and tall, thin children. Thus, it does not distinguish
between acute malnutrition (wasting) and chronic malnutrition (stunting). A child
can be underweight-for-age because he/she is stunted, wasted, or both. Children
whose weight for age is below minus two standard deviations (-2 SD) from the
median of the reference population are classified as underweight and those with
weight-for-age below three standard deviations (-3 SD) are considered severely

underweight.

Weight-for-height (wasting): Weight for height describes current nutritional
status. Wasting or thinness indicates in most cases a recent and severe process of
weight loss. Typically, the prevalence of low weight-for-height shows a peak in
the second year of life. Lack of evidence of wasting in a population does not
imply the absence of current nutritional problems: stunting and other deficits may
be present. A child who is below minus two standard deviations (-2 SD) from the
references median for weight-for-height is considered to be too thin for his/her

height, or wasted. This condition reflects acute or recent nutritional deficit.

Statistics of the z-scores:

In this study, the WHO Global Database on Child Growth and Malnutrition uses a
z-score cut-off point of <-2 SD to classify low weight-for-age, low height-for-age and
low weight-for-height as moderate and <-3 SD to define severe malnutrition.

Normal: >-1 SD
Mild: -1to -2 SD
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Moderate: -2 to -3 SD
Severe: <-3 SD
The observed SD value of the Z-score distribution is very useful for assessing
data quality. With accurate age assessment and anthropometric measurements, the SDs of
the observed height-for-age, weight-for-age, and weight-for-height Z-score distributions
should be relatively constant and close to the expected value of 1.0 for the reference

distribution.

Socio-demographic status:
In this study children’s socio-demographics condition (e.g. household members,

their age, gender, educational attainment, and occupation, and the family's religion) are
critically analyzed which may or may not be associated with child nutrition. Economic
status was assessed with questions about the ownership of assets commonly included in
the Bangladesh Health and Demographic Surveys (e.g. radio, television, bi-cycle, latrine,
tube well, electricity, house, source of drinking water etc.), ownership of a homestead and
of land for production, and household income per month. These variables assessed
through interview with the parents at their home with a guided questionnaire. For this
study, socio-economic status is defined in terms of family income, assets or wealth, and

some other family characteristics and facilities that are related to socio-economic status.
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v. Objectives of the Study

General objective-
To determine the nutritional status of preschool children and identify the
relationship between nutritional status and cognitive development of preschool children

of selected ECD programme of Bangladesh.

Specific objectives-
& To assess the nutritional status of preschool children in selected schools under
ECD program.

4 To identify the cognitive development status of preschoolers in study population.

To explore the socio-economic and demographic characteristics of preschool
children under study.
4 To identify the relationship between nutritional status and cognitive development

of preschool children under study.
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METHODOLOGY

i. Study Design

The design of this study was cross-sectional and the identified information were
used to explore associations between cognitive development and nutritional status of
preschool children. The preschool children were selected from both rural and urban areas
of Bangladesh. The rural sites were chosen where preschool children are available and
sufficient number of sample population found. And the urban children were chosen from
both slum and non-slum areas where different group of socioeconomic people are

available.

All children were included in this study with their parent's consent to allow their
children to participate in this study. Only, sick, and mentally retarded/disabled children
were excluded from the sample population. No severely or moderately disabled child

participated in this study.

ii. Study Population and Sample Size

Study population was preschool aged children from selected community in
Bangladesh. Sample was selected purposively. The urban children mostly attended the
Government Preprimary class, Private School and NGO (SUROVI) implemented
schools. Some of the rural children attended preschools. Finally, 98 children were
included (49 girls and 49 boys) under this study in rural and urban setting. The study
populations were selected from preschools with equal proportion of boys and girls. The
children included in this study were 60 to 74 months of ages attending preschools and
under ECD programme. Children’s age was determined from the immunization card and

birth certificate if possible or from parental report with the help of a Bangla calendar and

notable events.
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iii. Study Location

Finally, the study was conducted and data was collected from two distinct areas in
Bangladesh. First, the rural area was selected in Matlab Upazila, under Chandpur District
which is 70 Kilometer far from the capital city of Dhaka. The data was collected in the
villages of Dushpara, Babupara, Poinpara, and Jogarpur under Khadergaon union,
Matlab. Secondly, in urban site, data was collected from Vasantak (Slum), Agargaon

(non-slum) and Mohammadpur (non-slum) areas in Dhaka city, Bangladesh.

iv. Study Period
The proposal was developed in September’09 and approved by the Research

Review Committee (IED, BRAC University) by the end of September’09. Data was
collected during November to December 2009. All necessary task regarding this study:

data-entry, cleaning, editing, data analysis and finally report preparation was completed

during December’09 to March 2010.

v. Data Collection Instruments/Measurements

Child related variables:

Anthropometric measurements:
Anthropometric measurements (height, weight, head and mid-upper arm

circumference) were recorded on each child and the following z-scores were calculated
according to WHO growth standard (WHO 2006). Children weight was measured by
Bathroom scale and height was taken by Stadiometer (with a meter stick) from the usual
guidelines concerning head angle and body posture. These was converted to height-for-
age and weight-for-age z-score using WHO guidelines.

Height-for-age (HAZ, stunting): A child with HAZ <-2 SD was considered as
short for his/her age, or stunted. If a child was <-3SD, then he/she was considered
severely stunted.

Weight-for-age (WAZ, underweight): Children with WAZ <-2 SD were classified

as underweight and those with WAZ <-3 SD were considered severely underweight.
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Weight-for-height (WHZ, wasting): A child with WHZ <-2 SD was considered to
be too thin for his/her height, or wasted and those with WHZ <-3 SD were termed as

severely wasted.

Children’s Cognitive Development:

The WPPSI-III is composed of 14-subtests but to assess children’s development
only 7-subtests are required, which are translated and adapted by Child Development
Unit of ICDDR,B in Bangladesh. The subtests were used information, vocabulary,
comprehension, matrix reasoning, block design, picture completion and coding. The first
3 were added up to calculate Verbal 1Q (VIQ), the next 3 form the Performance 1Q (PIQ)
and the last one forms the Processing Speed 1Q (PSIQ). All the 3 1Qs are summed
together to compute the Full Scale 1Q (FSIQ). Coding has not been used in most cases as
individual score. So, in this study coding was not calculated individually. Classifications
of WPPSI cognitive ability are graded according to the following scores-

Normal grade: 85toll5
Mild mental delay: 70 to 84
Moderate mental delay: 55 to 69
Severe mental delay: <33

In this study, rural children (43 children) were not assessed with WPPSI and their
WPPSI result was collected from ICDDR,B that collected for a previous study where
WPPSI tested systematically. Selected data from ICDDR,B was collected on the basis of
child’s age and their location that is convenient for this study. Important issues about
child’s cognitive ability measurement are that some factors might affect child’s cognitive
ability which is: maternal malnutrition, early childhood malnutrition, enabling
environment, iodine deficiency, lead poisoning and some micro-nutrient which were not

considered in this study.
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Parents/family related variables:

Socio-demographic status:

The demographic questionnaire developed and used for collect data through
interview to classify SES regarding their family wealth, income, family type, structure,
housing, sanitation, source of drinking water. Asset Index used in this study by
HNP/Poverty Thematic Group of The World Bank, Socio-Economic Differences in

Health, Nutrition, and Population in Bangladesh.

The parents reported through interview about the family’s socio-demographics
condition (e.g. household members, their age, gender, educational attainment, and
occupation, and the family's religion) and parent’s involvement in the school and child
nutrition. The socio-economic variables were collected through an interview with the
father/mother and used as covariates if it was found to be significantly different in the
different groups. It was divided into quintiles, the percentage of the children from poorest
SES and middle group comprising third and fourth quintiles and from highest quintiles of

children. Wealth asset index quintiles:

Quintiles Lowest Highest
Poorest lowest -0.56090
Second -0.56090 -0.47188
Third -0.47188 -0.24278
Fourth -0.24278 0.22972
Richest 0.22972 highest

vi. Sampling Technique

Preschool children were selected purposively from both urban and rural areas
from two selected areas of Bangladesh. Some potential organizations and institutes were
selected those are working with early childhood programme with the targeted age groups.
Three experienced research assistants were recruited for data collection. All the research

assistants was well experienced to use of WPPSI tools in ICDDR,B. A senior scientist
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from ICDDR,B guided and supervised the tools preparation, validation and data

collection process intensively as an exert and guide of WPPSI tools.

vii. Data Collection Procedures

Before data collection, Research Assistants were recruited and orientated
regarding the population, field, ethical issues, objectives, procedure, data collection, and
other related issues in this study. Necessary tools (questionnaire/logistics/other) were
developed and adapted according to the procedure (adaptation, field test and training).
WPPSI intelligent testing tools were adopted by ICDDR, B previously. So, it was not
adopted according to the adaptation procedure but questionnaire of SES information was
adopted and tested by field test procedure. After completion of training, the Research
Assistant started to collect data and after collection of data it was coded and entered into
the computer carefully for processing and further analysis (questionnaire on annex-v-vi).
All procedure of data collection was closely supervised by the researcher on regular

basis. About, 30 percent of the field activities were directly supervised by the researcher

in the fields.

viii. Data Processing and Analysis

After cleaning the data, analysis was conducted using SPSS software program
Windows Version 15.0. Data was initially checked for any inconsistencies. Nutritional
Indices (WZA, HZA and WZH) were measured by using EPI-info programme.
Preliminary tests were conducted to determine association between cognitive
development and nutritional status of preschool children on variables related to
demographic and socioeconomic status. Frequencies, description and mean scores were
therefore calculated for the groups. The major analyses examined association between
nutritional status and cognitive development of children on the vocabulary, information,
comprehension, matrix, similarities and matrix scores, and on nutrition and different
social-economic levels of children by using chi-square and ‘t’ test. P<0.05 was

considered as level of significance at 95% confidence level.
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ix. Human Subjects and Ethical Considerations

Approval of the proposal was sought from the Research and Ethical Review
Committee of IED, BRAC University before launching the study in the field level.
Earlier, in a formal session, this proposal was presented to the expert forum of IED,
BRAC University and necessary feedback was incorporated in this proposal. Through a
verbal and written informed consent, objectives and detail activities of the study were
shared with the parents, caregivers as well and children clearly. They were informed that
the researcher will maintain confidentially of all the collected information and that it will
be used for research purpose only. Research Assistant was also oriented on the ethical

issues.
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FINDINGS

1. Socio-economic and demographic characteristic:

Characteristic of Children:

Finally, 98 preschool aged children were selected including 43 (44%) from rural
and 55 (56%) from urban areas in Bangladesh in this study. Children age covered closely
preschool age range which is 60 months to 74 months. The study population consists of
children from preschool age in urban and rural areas. The mean ages of the children are
68.6 months (+ 5.37 SD) with minimum age 60 months and maximum age 74 months.

Table I: Distribution of demographic characteristics of studied children.

Variables : Number _ Percent(“/o) .
Sex:  Girls 49 50
Boys 49 50
Residence: Rural 43 43.9
Urban 25 56.1
Age group:  60-72 months 91 929
73 months and above 7 7.l
Mean Age = SD (in months) 67.69 +4.18
Child religious:
Muslim 94 95.9
Hindus 4 04.1
Type of family:
Single 81 82.7
Joint 17 17.3
Birth order:
1* 15 15.3
i 19 19.4
31 32 32.7
4™Mand rest of all 32 32.6
No of sibling:
None 8 8.2
1-2 42 42.8
3-4 44 44.9
5 and above 4 4.1
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Table 1 shows the frequency distribution of children characteristics in the study.
Preschool children (n-98) were selected including boys (n-49) and girls (n-49) from both
rural and urban areas. Proportion of male and female are 50% and 50%, but the male and

female ratios were different in rural and urban areas.

Characteristics of the parents of preschool children

Among the parents in this study, mother’s education level was found, 30% of
illiterate, 23% of primary, 30% of secondary and 18% of SSC and above. Among fathers
proportion of illiterate 30%, primary 27%, secondary 17% and SSC and above 26%

education.

Table II: Characteristics of parents and studied children.

Variables .~ | 1 Nuomber | ~ Percent
Father’s education:
Illiterate 29 29.6
Primary education 26 26.5
Secondary education 17 17.4
SSC and above 26 26.5
Mother’s education:
Illiterate 29 29.6
Primary education 22 22.4
Secondary education 29 29.6
SSC and above 18 18.4
Father’s occupation:
Business 22 22.4
Services 30 30.6
Factory/Day labor/Farmer 36 36.8
Unemployed 2 2.0
Other 8 8.2
Mother’s occupation:
Housewife 94 95.9
Factory/Day labor/Farmer 4 4.1

In profession, most of the mothers were house wife (94%) and father were
found 31% in full time service, 22 % business, 36% worker (day labor), 2% unemployed

and 8% in other profession.
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Table I1I: Characteristics of children’s family

h Type of family

Single 81 82.7
' Joint 17 17.3
| Religion
[ Muslim 94 95.9
| Hindus 4 4.1
i Number of sibling:
No siblings 8 8.2
ié 1 Sibling 7 7.1
iﬂ 2 and above 83 84.7
| Family income:
| <5000 24 24.5
’l 5001-7000 29 29.6
’ 7001-10000 23 23.5
| 10001-15000 16 16.3
:, 15001 and above 6 6.1
i No of sibling:
| None 8 8.2
| 1-2 42 42.8
I 3-4 44 44.9
! 5 and above 4 4.1

From parents report, the data found regarding their children age, family pattern,
educational attainment, occupation, family income, family members, occupation, income,
religion and asset of the family. They also reported about their source of drinking water,
| land family asset, latrine facilities and other family related information in this study. As
lﬂ parents reported that the family pattern of the study children are mostly single family 81
[4 (82.7%) and only 17 (17.3%) are joint type of family. Children’s birth order, out of 98
families, 8.2% were no sibling, 7.1% were 1% child, 35.7% were second, 32% were g
child, 12.2% were 4™ child and 4.1% were found 4™ child in their family in this study. In

religion, 95.9% were found Muslim and 4.1% were found Hindus in this study.

| Among the families, average family income was found 8357.00 per month.
| Minimum income per family was 1500.00 and maximum income 30000.00 (Mean +SD=

8357+-5350). Most of the family has single room-houses (85.7%), 9.2% had two rooms,
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3.1% had 3 rooms and 2.0% had 4 rooms. In this study, 46.9% used ponds water, 23.5%
used supply water (in urban areas) and 29.6% used tube-well water as their source of
drinking water. Most of the families had sanitary latrine facilities (86.7% used safety
tank, pit and slab latrine) and 13.3% used hang latrine.

SES status of the children’s family:
Figure I: Socio-Economic Status (SES) of family

B Poor

® Lower middle class
| Middle class

= Upper middle class
= Rich

As shown in the above graph, study children were classified in to 5 socio-
economic statuses. Socio-economic status was divided into quintiles, the percentage of
the children from poorest SES were 18%, and middle group comprising third and fourth
quintile were another 20% and from highest quintiles were 20 percent children. Finally,
the sample populations were selected for this, from 18.4% of poor class, 21.4% of lower
middle class, 20.4% of middle class, 21.4% percent upper middle class, and 18.4% of
rich family.
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ii. Nutritional status of children:
Figure II: Nutritional status of preschool children under study.

B Mild

|| OModerate

"““‘] , O Severe

Weight for height (Wasting) Weight for age Height for age (Stunting)
(Underweight)

The most critical independent variables in this study are nutritional status of the
children. For nutritional status, children’s height, weight and age were calculated
carefully and were converted to weight-for height, height-for-age and weight-for-age z-
scores using WHO guidelines. Z-scores were classified as normal: +2 to -1, mild: -1 to -
1.99, moderate: -2 to -2.99 and severe: <-3 malnutrition. Based on height for age z score,
60.2% normal (normal and mild) and 39.8% (moderate and severe) were found stunted.
Based on weight for age z score, 44.9% normal and 55.1% were underweight. According
to weight for height z-score, 85.7% were normal and 14.3% were found wasted.

Overall, in wasting state 85.8% were normal (midland normal) and 14.2%

malnourished (moderate and severe), in underweight 44.9% normal and 55.1%
malnourished, and in stunting 60.2% normal and 39.8% found malnourished.

Thesis presented to the IED, BRACU./2010

Page-26




Page-27

Figure I1I: Nutritional Status Urban versus Rural.
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Distribution of nutritional status in urban versus rural children were found quite
different in this study. Rural children were found more malnourished (74.4%) than urban
children (40%) according to height for age (stunting) measurement, whereas, less normal
children were found in rural (25.6%) than in urban (60%) children. In underweight
category, malnourished children were found 65.1% in rural and 20% in urban, whereas,
nourished children were found 34.9% in rural and 80% in urban areas.
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iii. Cognitive development status:

i atu
Performance 1Q:
Normal (85-115) 25 25.5
Mild (70-84) 60 61.2 | 80.13%10.55
Moderate (55-69) 13 13.3
Severe (<55) 0 0
Verbal 1Q:
Normal (85-115) 40 40.8
Mild (70-84) 53 54.1 82.83+8.85
Moderate (55-69) 5 5.1
Severe (<55) 0 0
Full Scale 1Q:
Normal (85-115) 24 28.6
Mild (70-84) 55 56.1 | 79.55+10.34
Moderate (55-69) 15 153
Severe (<55) 0 0

Children’s full scale intelligence quotients (FSIQ) consists three major
categories which are: performance 1Q, verbal 1Q, and processing speed IQ. The cognitive
score are categorized into three groups, which is normal, mild, moderate and severe. In
the performance sub-scale; 26% were normal, 61% and 13% had mild and moderate
impairment in cognitive abilities respectively. According to Verbal 1Q score; 41% of
normal, 54% of mild and 5% of moderate impairment in cognition ability found in this
study. Finally, according to the full scale score; 29% of normal, 56% of mild, 15% of
moderate level of cognition ability found in this study. There was not any severe case

found in cognition under the study.
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iv. Association between nutrition status and cognitive scores

Cognitive scores of different nutritional status:

Nutritional status of the study population was calculated according to z-score in
the two major groups which is normal (normal and mild) and malnourished (moderate
and severe) based on WHO status. In this study, the stunted children had significantly
lower scores of VIQ (p=0.001), PIQ (p=0.014), and FSIQ (p= 0.001). The details are
shows in the table- VI.

Table V: Cognitive scores of different nutritional status

Mea

Height for age:
e Normal 85.14 + 8.88 82.25+11.52 82.24 +10.61
o Malnourished | 79.36+7.69 | 9001176924 8.0 75.49 + 8.56

(stunted)

Weight for age:

o Normal 85.189.17 83.36 £11.35 83.20 £10.09
o Malnourished | 80932818 | 9917 |77502914 | 90976572965 | 000

(Underweight)
Weight for
height:

e Normal
e Malnourished
(wasted)

82.83 +9.07 80.49 £10.52 79.87 +10.43
er86+774 | 0993 |7800+1086 | O47 | 77642097 | 04

The relation between nutritional status of weight for age z score (underweight)
also found significant with cognitive development. In this study, the findings of Verbal
1Q (p=0.017), Performance IQ (p= 0.006), and for Full Scale IQ (p=0.001) indicated very
significant association between underweight and cognition. The associations between
nutritional status weights for height (wasting) were not found significant in this study.
The significant level between wasting and cognitive ability found, p-0.993 in VIQ, p-
0.417 in PIQ and p-0.459 in FSIQ.
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Table VI: Differences of cognitive development according to sex and place of residence

Child’s sex
status: 81.76+8.26 78.71£10.41
Boyis 77.61+9.91 0.063 | 39241937 0228 8155+10.61 0.185
” 81.49+10.51
Girls
Child’s
residence:
Rural 7542+ 838 | 0.0003 | 79-37£7.58 | 0.0004 |76.72+8.92 0.04
Ushen 82.78+ 10.65 85.55+8.89 82.80+11.02

As shown in the table VII, there was no difference in IQ of boys and girls but the
girls had slightly higher FSIQ (p=0.063) than boys in this study. The urban children had
significantly higher scores than the rural children. It has identified based on FSIQ
(p=0.0003), VIQ (0.0004) and PIQ (0.04). The mean FSIQ was found among rural
children 75.42+8.3, and among urban children 82.78+10.6. There was significant .
difference of mean FSIQ (p=0.0003) in both rural and urban children in this study.

Children’s 1Qs (Intelligence Quotient) in different SES groups:

Poor 73.67+8.98 78.06+5.53 72.56+7.06
Lower middle 76.86-12.80 79.48%7.61 75571154
Middle 81.10:6.88 83.05£8 21 80.35:8.62
Upper middle 83.10+10.51 88.52£10.00 84.43£10.33
Rich 85.89+8.62 84.678.58 84.61+8.16

The above table (table-VII) shows the IQs in different SES groups. It has found
that the 1Q of the children of rich SES group is higher scored (meantSD=84.61+8.16)
than the children of lower middle (meantSD=75.57+11.54) and poor SES groups
(mean+SD=72.56+7.06).

Thesis presented to the IED, BRACU./2010




Thesis presented to the IED, BRACU./2010

Page-31




Page-32

DISCUSSION

The study was conducted among preschool aged children to determine the
cognitive development in relation to their nutritional status and socio-economic condition
in rural and urban contexts in Bangladesh. Analyses described below address the
questions: 1) is there any association of nutritional status on cognitive outcome
measures? What is the present socio-economic status of preschoolers? What is the
nutritional status of preschoolers in Bangladesh? To answer these questions, this study
looked for investigating with the children from different groups that would show up as

different nutritional and socio-economic status.

This study examined the association between nutrition and cognitive measures
with the preschoolers aged 60 to 74 months in the different nutrition status and socio-
economic groups. The influence of parent’s education, income and profession, children’s
living status and sex our results suggested that child’s nutrition has significant association
with cognitive development. However, parent’s education, income, living status, gender,
and profession are important confounder in the association between nutrition and

cognition.

First, in this study finding came up with the socio-economic status of preschool
aged children. For this study children were selected from both urban and rural area with
equal sex distribution. Children were found five major socio-economic categories. The
socio economic status of this study population found mostly similar to the status of
Bangladesh socio-economic status. 33 million children in Bangladesh, about half of all
Bangladeshi children are living in poverty while about one in four children is deprived of
at least four basic needs among the following: food, education, health, information,
shelter, water and sanitation. At present, about 36 per cent of the population lives on less

than $1 a day in Bangladesh (UNICEF, 2009). Parents income, living status, family type,
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source of drinking water, land, opportunity of electricity are found all most similar to

national figures.

Nutritional status of preschool aged children is very similar the figure of national
statistics of demographic result of Bangladesh. According to the Bangladesh
Development and Health Survey 2007, the national stunting rate of 48 to 59 months aged
children, severe (-3 SD) 16% and moderate (-2 SD) 45.6%. In underweight category it
was found severe (-3 SD) 10.9% and moderate (-2 SD) 46.3%. In wasting categories,
severe (-3 SD) 1.4% and moderate (-2SD) 15.3%. It also found that (BDHS, 2007), rural
children are more likely to be stunted than urban children (45% compare with 36%). The
rate of malnourished children is very high in the children of preschool children especially

in stunting and underweight measures.

In this study, it has found that 14.3% wasted, 55.1% underweight, 39.8% stunted.
These findings are slightly different from the BDHS data among underfive children (60
to 74 months). But this study covered only the preschool aged children. So, there might
be difference in the two age categories. Nutritional status of preschool children assessed
in several studies with high importance; such as Senegal (Nicola, 2003), Chippewa Head
Starts (Horner, 1977), Palestine (Abedeen, 2003), Bangladesh (Akther, 2000 & Kiess,

1996) in which child’s height, weight, length, and head circumferences are measured.

The current study findings regarding cognitive development of preschool children
found among 98 preschool children, 56% of mild and 15% of moderate level cognitive
ability and there was none in severe level of cognitive ability according to full scale of
1Q. According to the sub-scale of verbal 1Q, it has found 54% of mild and 5% of
moderate type of cognitive ability. It also found according to subscale of performance IQ,

61% of mild and 13% of moderate type of cognitive ability.

The association between nutritional measures and cognitive measures found
significant relation in terms of height for age z score (p-0.001) and weight for age (p-

0.001). But, there was no relation found significantly with weight for height z score of
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wasted (p-0.456). In a study of Bangladesh in 2004, it has found almost half of the
preschool children were underweight and 22% were stunted. It also found that children
who were taller had better vocabularies, better verbal and non-verbal reasoning, better
school readiness skills, more groups and constructive play, and less onlooker behaviour
(Aboud, F. 2006). Though, in Bangladesh, cognitive development of preschool children
measured by very few studies, it has found very similar result. In Aboud study, most of
the preschool children (45%) found less cognitive ability based on international standard
and maximum children (67%) were found average cognitive ability based on South Asian
Standard (ECERS Tamil Nadu Version). The study was done very comprehensively
using Early Childhood Environmental Rating Scale (ECERS), and WPPSI cognitive
rating scale. In a study with Vietnamese children (Hall, A. et al., 2001), after controlling
for age, sex, district, and school the results of test scores of height-for-age (p-0.001) and
weight-for-age (p-0.001), but not with weight for height (p-0.75). Findings indicated that
better nourished children performed better in schools (Glewwe, H. G., et al., 2001). These

studies also found similar findings with this study.

In the study of early malnutrition, it has found that malnourished children had
poorer cognition at age 3 and 11 both (Liu. J. et al., 2003). A great deal of cross-sectional
and longitudinal studies has demonstrated an association between early childhood
malnutrition and later cognitive developments and school achievement (Hamadani, J. D.,
et al., 2003). Worldwide, malnutrition has treats as great epidemic of child cognitive
ability especially for the case of young children. For the reason of strong relation issue, in
many countries ECD programme has been implemented with strong integration and
linkage of health and nutrition programme. It has been found in the ECD Service
programme in India that health and nutrition component were strongly integrated in ECD.
A number of studies in Latin America, Africa and the U S reported that on intelligence
tests children with a history of malnutrition attained lower scores than children of smaller
social and economic status who were propetly nourished (Action for Healthy Kids,
2004). It has been identified through different studies that malnutrition is a common issue
which hamper child intellectual development. New findings with important policy

implications have revealed that malnutrition in early childhood impairs intellectual
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function in more ways than was previously recognized. The effect of malnutrition leads
to extreme weight loss, stunted growth, weakened resistant to infection and in the worst
cases, early death. Inadequate nutrition can also disrupt cognition in different ways.
Many cross-sectional and longitudinal studies have demonstrated an association between
early childhood malnutrition and later cognitive development and school achievement

(Hamadani et al., 2004).

Many studies indicate that poor nutritional status has been associated with lower
cognitive scores (Morley & Lucas, 1997). Research indicates that nutrition and health
affect children’s cognitive, motor, and behavioural development, both pre- and
postnatally (Grantham-McGregor, Lia, Fernald, & Kavita, 1999). Adequate nutrition is a
basic human right and essential for the development of an individual’s full physical and
intellectual potential (Jooste, 2006). In many studies found that number of factors, socio-
demographic, health behaviour, and chronic diseases, are associated both nutrition and
cognition (Hamadani, J. D. et al, 2006). Several studies findings suggested in earlier
period that children who are undernourished score lower on cognitive tests when they
miss breakfast (Watanabe, K., et al.2005). A growing consensus indicates that meeting
nutritional requirements throughout childhood is essential for full intellectual
development. Providing adequate nutrition throughout childhood is important for
cognitive development. There is no significant association found between cognitive

developments in the group of wasted children.

Improving nutrition situation, particularly in the early years is crucial towards
meeting the Millennium Development Goals (BBS/UNICEF, 2007). Good nutrition is the
foundation for child development (UNSCN, 2005). Research suggests that over 200
millions children under five years of age worldwide are not developing their full potential
due to poverty, poor health and nutrition (Engle, et. al., 2007). For the significance of
integrating nutrition in ECD, the author found that the most effective early child
development programme provide direct learning experiences to children and families, are
integrated with family support, health, nutrition, or education systems and services (Engle

et. al., 2007). Earlier it was found from the results of many studies that early childhood
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undernutrition is associated with poor current and later cognitive development and school

achievement. So, nutrition component in preschool children might be important to

incorporate in preschool programme in Bangladesh.
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i. Limitation

This study has several limitations. First, due to time and resource constrain, the
sample was selected very limited in number and purposeful sampling method that may
not represent all preschool children in Bangladesh. Second: the cross-sectional
framework makes it impossible to draw causal inferences on the association between
nutrition and cognition. Third, the study population was selected only from two specific
areas, the randomized sampling with divergent community might be offered more
authentic finding regarding child’s nutrition and cognitive outcome. Fourth, all required
analysis for control the confounders were not conducted in this study due to limited
resource and time period. Finally, some other factors that may influences child cognitive
ability which was not control in this study in systematic ways such as maternal
malnutrition, parents education-income, enabling environment, iodine deficiency, lead

poisoning and some micro-nutrient deficiency.
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ii. Conclusion

This cross-sectional study was conducted to determine the association between
nutritional status and cognitive development of preschool children in selected preschools
in Bangladesh. Nutritional status of preschool children aged 5-6 years, 55.1%
underweight (44.9% normal), 39.8% stunted (50.2% normal), and 14.2% wasted (85.8%
normal). Cognitive ability (mean=SD full scale IQ) was 79.55+10.3 which was in mild
impaired state. Normal 1Q found in 28.6%, 56.1% mild and 15.3% were moderate
impaired state. It has found that urban children had more IQ than rural children (82.78 vs.
75.42). Height for age (stunting) and weight for age (under nutrition) had significant
association with full scale IQ score (p=0.001). That is stunted and underweight children
had less IQ than well nourished preschool children. In this study it was found that well

nourished preschool children had better cognitive development.
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iii. Recommendations

The findings of this study suggested that nutrition affects children’s cognitive
development. The following recommendations are made in the spirit of improving the

overall situation of children’s nutritional status as well as cognitive ability.

As association between nutrition and cognition found significantly, it should be
suggested to give importance to the nutritional component in the preschool intervention
in both rural and urban areas. Integration between preschool programme and nutritional
programme is essential to meet children’s nutritional needs for the optimum development
of preschool children. People awareness is very important for ensuring children’s
nutritional requirement in early years. Based on the finding, it has been recommended
that an awareness based education programme for the parents, programme peoples, and
policy makers. Children’s parents and family education may be one important task for
improving children nutrition status and as well as cognitive ability. It has identified that
children’s nutritional requirement is essential for ensuring child’s optimum cognitive
development. The researcher recommend that a further nationwide study with large
number and randomized sampling procedure is required for investigating more authentic

finding and suggestions in this regards.
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ANNEXURES
Annex: [

Institute of Educational Development
Master’s Thesis Programme

Parent’s Consent Form (English)

Institute of Educational Development (IED), BRAC University has taken a research initiative
as part of Master’s course in early childhood development in your area. The research will focus
on your children health, nutrition and your family related information under the study of
Nutritional Status and cognitive development of preschool children under ECD programs in
Bangladesh. The aim of this research is to explore the relationship between nutritional status and
cognitive development of preschool children in Bangladesh. The study will also try to determine
how these relationship happened by their socioeconomic status and family conditions.

If you want to take part and/or allow your children to participate in this research, please sign the
form below after you read [or listen to] this form telling you what the study is about. Your
participation is totally voluntary, and you may change your mind and withdraw at any time before
and during the study. If you agree to participate, we will ask or determine your child and you
some specific areas about information on the issues mentioned above such as nutritional status of
the children, family related data and other child related information under age 5 years and mother.
Height/length and weight of the participant/children will be measured using standard scales and
digital weighing scales. In addition, we will also collect information about socio-economic status
of your household, social problems that you may experience by family member or others.
Experienced female research assistants will be involved in collecting information from you. It
will take approximately an hour and a half to complete the total process of data collection.

We will maintain your privacy and confidentiality about any information (sensitive information).
Your child and your family members’ names will not be written on any of the material, and only
the researchers will have access to your information. All materials with your information in it will
be stored in a safe, locked location. The researchers named below will be responsible to ensure
the protection of the information. The research will not benefit you personally. The information
you provide will however, have significant contribution in learning and improving IED’s
development programs and may benefit you in the long run.

If you are willing to participate in this research or disclose information about yourself, we would
request you to sign this consent form. Directly or indirectly, you will not be deprived of any of
the services or benefits that you are currently receiving or are likely to receive in the future from
IED if you do not participate or withdraw from the study.

If you want to know more about this research and/or your participation rights, or if there is
pertinent clarification that you may require, please contact the following persons.
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Mahmuda Akhter Golam Kibria

HEAD, ECD Resource Centre (ECDRC) Principal Investigator

Institute of Educational Development (IED) ECD Resource Centre (ECDRC)
House-113, Road- 2/A, Niketon Institute of Educational Development (IED)
Gulshan-1, Dhaka 1212 House-113, Road- 2/A, Niketon, Gulshan-1,
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Phone: 9881265, Ext: 2112 Dhaka 1212, Phone: 9881265, Ext: 2137,
Mob:01712-564423

[ have read the consent form or my acquaintance read the consent form to me. I completely
understand my rights about participation and I am willing to participate in this research.

Name (Please print): Signature:

Date

Name of child 1

Name of child 2

[ have read the consent form or my acquaintance read the consent form to me. I completely
understand the rights about my child/children’s participation and I am willing to let him/her as a
subject of this research.

Name (Please print): Signature:

Date:
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Annex:

iii
Budget
Masters Thesis
Golam Kibria

ECD Resource Centre, IED, BRAC University

raining: ror

10 pers/days

5 days training for 2 persons

2 Material collection/development and pilot test

2.1 | Material collection/ purchase 2 sets 1,000 2,000/-

2.2 | Photocopy of questionnaire/data/ 160 sets 15 2,400/-
document/others materials

Conveyance, and snacks for RA

otal

Payment for Research Assistant

3

3.1 | Communication with parents and 80 mothers 50 4,000/-
community

3.2 | Sample selection 6 sites 300 1,800/-

3.3 | Data collection in urban area 40 pers. 125 5,000/-

3.4 | Data collection in rural area 40 pers. 150 6,000/

ot

Fo&d and Rent for Research Assistant in rural area

Food 10 times 300 3,000/-
Accessories 3 sets 500 1,500/-
Gift (teaching aids) for children 80 sets 15

...... s
o5

tal

Data processing

Total of

Data processing and analysis

Report ;':.reparatlon and documentation

hotoco 5 sets

Administrative cost

Total

Thesi

cost in words: Forty Five Thousand Four Hundred Taka Only
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pateofbirth: | _ | _ | _|1_1_1_1I Dateoftest: | _ | _ | _ | _1_1_1I

Sex: 1=Male, 2=Female | _| Name of school: .........cco.ccceourrrrrrrrnen ClASSE e,

Duration of schooling including preschool: Years | . | Months | _ |

=== == x bttt

Anthropometry:

Weight (Kg.) : |_|_| . |_|_|
Height (Cm.) : |_|_| . |_|_|
Muac(em.): | | | - _|_|

Head Circumference (cm.): | _ | _ | . | _ | _|

WPPSI :

Blt;ck Design

Information

Matrix Reasoning

Vocabulary

Coding

Comprehension

Picture Completion

Performance Subtests = Block Design, Matrix reasoning, Picture Completion, Verbal Subtests =
Information, Vocabulary, Comprehension, FSIQ= sum of verbal, performance and coding

Name of Data Collector: .........ccccoeoiininininnnnninninnnnns
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Q) A 2 1 TECS 5 A2

38) 12 {2 At FeICs 5 F3l?

3¢) ebiwe S fee
e & 2

G (R
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8. | WAl (4 gt sifae 0

¢. | T2 ABIAT (& (9 W@ 9T A B A 0

Y, | AW SR eI e e (@ A efwe e 0
wfar

q. | AT A FCe TI W SN (S TR WGIR? 0

b, | SN @ AW /e 0

5. | AT ST A (A TS 437 0

Yo, | SINTAA N AT (2 0

5Y. | I T YT AR AN WA AFEH AFCH R AT 0
A @2/ GFANY FA I (@2

S, | SPRY ZrE o AT W (e 0

Yo | (TN (TS TE 9 (FIE TS 0
FACS TE (B FAANS SIS 7

38, | (T (T *1Z0F (@7 A @GF AT 0

se. | WA @ ol fmfae a1 5= w @ war 0

So, | BTR (FIAS ST T A S (O g fqee 0
AT (9 A e e s

59, | T oig F61 ©fow w2 0

M. | TRIB AR (7 33 fMTe Za? 0

S5, | oA WTER A U A 5T A (@2 ATAAD 0
o weE (SR [ T fora A et A
=t o 71 (a2

0. | TOIG (ST & (P9 Sb ILET 20O TF? 0

™o F[7

=07 =

Thesis presented to the IED, BRACU./2010




Page-64

7. Picture Completion Sample SI3ETH *@% =7 4f6 7 =1 % er=foa Faws 209, wafw el wiRom
V2419 0 LI ST A | AW 37 eFBr o149 ufe WS FR [ A% @ G oF I fare 7@ | 0w
7 +{fofG =1 “irara «% ARCGHH T T3 rs z0q,

Item Response Com. time Scoring

A QCd 0 1
B faaat 0 1
C |fowf 0 1
D ogF 0 1
YREE g 1
2. | SUIG 0 1
9. [ TIE| 0 1
8. [k 0 1
e. = 0 1
v |2 0 1
q. AT 0 1
b, | e 0 1
5. | &M 0 1
So. | A& 0 1
. | &f 0 1
32, | TEFE 0 1
so. | gl 0o 1
38, | IRt 0 1
¢, | wEel 0 1
S, | (ATE 0 1
sa, | & 0 1
Sbr. | (TF 0 1
35, | FIECHI ©F 0 1
0. | FG TR ©F 0o 1
3., | 9fe 0 1
N EGER 0 1
o, |3 0 1
8. |9 0 1
W. | VR =1 0 1
., | @6 0 1
249, | eS| 0 1
. | A 0o 1
3. | fr=w 0 1
wo. | t=be 0 1
0, | TS 0 1
TR 0 1
(211
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Annex- VII
Consent Form (the policy of Plagiarism)

I have read the policy on Plagiarism. I understand the consequences of plagiarism
including receiving a zero for y work to being dismissed from the program.

Student Signature: C\\f L‘*L‘""L\ 2g.04 .10

Date:

Student’s Supervisor: M

Date: _ R .84.20(D

Thesis presented to the IED, BRACU./2010

Page-65



