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Background: Cognitive development is one of the most important aspects of child development. Stimulation is
essential, especially for children between 1 and 2 years of age. Play materials is one realm where choice is
relatively limited.
Objective: We investigated the relationships between play materials and cognitive ability.
Methods: This large, prospective, community-based cohort study, in the four regions and the capital of
Thailand, studied the relationships between toys and cognitive ability in 4,116 children when they reached
the first year of life. Details of play toys were collected at home and cognitive scores were measured using
the Capute scale two weeks later. Multivariable analysis incorporated the following variables in the final multiple
regression model, the 12 types of play materials, study center, parent factors (i.e., age, education, marital status,
and income), and child factors (i.e., sex, weight, height, gestational age, birth weight, breastfed, hospital admission,
mother-child attachment, number of members in family, number of sibling, iodine consumption, and life events).
Results: The first three common materials played with at home included push/pull toys (75.3%), home utensils
(75.0%), and sound-making toys (73.9%). Adjusted for the potential factors, five out of the 12 types of play
materials were significantly associated with the Capute scale, viz., sound-making toys (p = 0.029), push/pull
toys (p = 0.003), creative toys (p = 0.003), natural materials (p = 0.002), and storybooks (p = 0.027). Children who
played with natural materials had a higher Capute score than those who did not, with the mean difference of 1.9
(95%CI: 0.7 to 3.1). This was followed by creative materials (mean difference = 1.8, 95%CI: 0.6 to 2.9), and push/
pull toys (mean difference = 1.8, 95%CI: 0.6 to 3.0).
Conclusion: The results of the current study underscore the importance that natural materials, creative materials,
and push/pull toys be available for children to play with during the first year of life.
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Child growth and development have received
attention for decades [1]. Cognitive development, in
particular, is one of the most important milestones of
child development. A number of studies have revealed
that cognitive development is influenced by many
factors; such as, parent factors [1-3], infant factors
[4-9], genetics and environments [10], supportive
parenting [11], culture, family size [2, 5], iodine
consumption, life events, and the number of siblings
[12]. Most of these factors are difficult to assess so

attempting to isolate and manipulate them in order to
achieve improved cognitive development is not
realistic.

The nervous system is largely developed by the
age of two years [13]. During this critical period,
stimulation is an important process for cognitive
development [14]. Choices of play materials or toys—
that can be used to stimulate development in very
young children—can be limited. In one study, toys were
tested that would enable children with motor disabilities
to play in order that their cognitive and social
development would be enhanced [15]. Another study
demonstrated that appropriate play materials
influenced cognitive development in children between
20 and 40 months of age [2]. Similarly, a study
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suggested that provision of toys is associated with
better child cognitive and language development [16].

The majority of recent studies investigating roles
of play materials on child development have been
conducted on children with special needs or
developmental disabilities [17-21] and most involved
a small sample size (as small as three) [20, 21] while
studies with a larger sample size were mostly smaller
than one hundred. These studies involved preschoolers
or children older than one. To the best of our
knowledge, there has been no study involving play
materials among children in their first year of life.

In normal children, a longitudinal study
demonstrated that availability of play materials in
infancy was related to cognitive development at three
years of age [22]. A study also found that children
with access to a variety of play materials reached
higher levels of intellectual achievement [23]. The
types of play materials and how they are used is equally
important [24]. There is evidence that the types of
play materials influence children’s responses [21]. The
current study aimed to determine if the type of play
materials for one-year-old children was indeed
associated with their cognitive development.

Materials and methods
The study protocol has been approved by the

Human Research Ethics Committee of Khon Kaen
University, Thailand. This study is part of an
observational, community-based, longitudinal study in
Thailand called the Prospective Cohort Study of Thai
Children (PCTC). The PCTC enrolled pregnant
women—willing to participate in the study—from four
rural districts (one district in each region including
North, Northeast, South, and Central) and Bangkok
(specifically, the catchment for Ramathibodi Hospital).
Four thousand two hundred forty five children born
between October 2000 and September 2002 were
followed. Our component of the study involved 4,116
children whose type of play materials in their homes
were recorded two weeks before the children reached
12 months old.

Primary outcome: cognitive development
measurement

Cognitive development was measured using the
Capute scale, developed to assess cognitive skills in
children between 1 and 36 months of age. This was
done by pediatricians who worked at hospitals, which
were in the study areas of the PCTC. The doctors

were trained in the use of the Capute scale prior to
the visit of the PCTC cohort members.

The cohort members were asked to visit the
hospital at two weeks to one month after the home
visit for play materials survey. The Capute scale
consists of a Cognitive Adaptive Test (CAT) and
Clinical Linguistic and Auditory Milestone Scales
(CLAMS). The CAT is used to evaluate fine motor
and problem solving skills while the CLAMS determine
language skills. The Capute scale was found to be
highly correlated with the Bayley Scales of Infant
Development-Mental Scale (BSID) (r = 0.89; 95%CI:
0.83 to 0.93). It is the only cognitive development
measurement available in the Thai language.

Study variable: type of play materials
The play materials survey was conducted using

home visits. At the visit to each cohort member’s home,
the main caregivers were asked to bring all play
materials, which were usually played with by the child.
Then, the researchers listed the toys on record forms.
Play materials were categorized and counted as per
Chase’s 12 types [25], which included: push/pull toys,
home utensils, sound-making toys, junk materials, dolls
and other soft toys, natural materials, storybooks,
creative materials, writing materials, self-invented toys,
stacking toys and musical cassettes.

Potential confounders
To obtain a valid estimate of the effect of play

materials on cognitive development, potential
confounders were accounted for in the analysis;
including parent factors (i.e., age, education, marital
status, socioeconomic level), and child factors (i.e.,
sex, gestational age, birth weight, breastfed, illness,
weight and height at one year old, parent attachment,
family size, number of siblings, iodine consumption,
and life events).

The characteristics of the parents and iodine
consumption were discovered at the enrolment
interview. Income was assessed according to the
parents’ self-reporting (at their child’s birth) and
classified into three groups using the 25th and 75th

percentiles as cut-off points. Gestational age, sex and
birth weight were taken from the medical records
unless the child was born at home. All other data were
recorded when the researchers made home visits
when the child reached one year old. Breast-feeding,
hospitalization(s) during the previous 6 months, family
size, number of siblings and life events were discovered
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through the interview of the parents or caregivers.
Each child’s weight and height was measured directly
when they visited the hospital in the next two weeks.
Mothers’ attachment was observed during the
interview. Attachment measurements comprised
five positive and three negative items, which were
observed as the mother interacted with her child.

Data analysis
Each demographic characteristic was presented

as a mean and a standard deviation (SD) for
continuous variables and as a frequency and
percentage for the categorical variables. The play
materials found in each child’s home were recorded
along with a percentage of how much it was played
with by type, and their 95% confidence intervals (CI).
The effects of play materials on the Capute scale—
being quantified by the mean difference of the Capute
scale—which drew a comparison between children
who played with and those who did not play with
certain of the materials—were analyzed using simple
linear regression. This comparison serves as an
exploratory effect of each type of play material without
adjustment for effects of other factors.

A univariate analysis for assessing the effects of
selected factors on the Capute scale was also done,
using simple linear regression. From these analyses,
variables with p <0.25 were included in the initial
multiple regression model. From the final multiple
linear regression model, the effect of each type of
play material on the Capute scale was estimated. The
magnitude of the effect was presented as the mean
difference with its 95%CI adjusted for the effects of:
other types of play materials, study center, parent
factors (i.e., age, education, marital status, and
income), child factors (i.e., sex, weight, height,
gestational age, birth weight, breastfed, hospital
admission, mother’s attachment, family size, number
of sibling, iodine consumption, and life events).

All analyses were done using Stata version 10
(StataCorp, College Station, TX). The significance
level was set at 0.05 and all tests were two-sided.

Results
The PCTC enrolled 4,245 children from the four

regions of Thailand (the North, the South, the
Northeast, and the Central plain) as well as from
Bangkok Metropolitan (Table 1). Information on the
cognitive measurements and play materials were

available for 4,116 children. The children were born
to mothers who on average were 27±6 years of age
and illiterate (or just had primary school education).
There were an equal number of boys and girls, with a
mean weight of 8,827±1,197 g and mean length of
73.6±3.5 cm. Most of the children had an average
family size of 5±2 with 1±1 siblings. The group had
8.9% preterm infants, 8.6% with a low birth weight,
20.2% breastfed <3 months and 10.0% hospitalized
during the second half of their first year of life.

The most common materials being played with at
home included push/pull toys (75.3%), home utensils
(75.0%), and sound-making toys (73.9%) as can be
seen in Table 2, followed by junk materials (69.7%)
and dolls and other soft toys (68.6%). Children rarely
played at home with self-invented toys (10.4%),
stacking toys (9.9%), or musical cassettes (6.8%).

Compared with children who did not play, the
Capute scale was significantly higher among children
who played with push/pull toys (p <0.001), home
utensils (p <0.001), junk materials (p <0.001), dolls
and other soft toys (p <0.001), natural materials
(p <0.001), storybooks (p =0.038), creative materials
(p <0.001), writing materials (p <0.001), and stacking
toys (p = 0.023) (Table 3). Among these, creative
materials had the largest effects, with a mean
difference of 5.4 (95%CI: 4.3 to 6.4), followed by
natural materials (mean difference = 5.1, 95%CI: 4.0
to 6.1) and junk materials (mean difference = 4.1,
95%CI: 2.9 to 5.2). By contrast, children who played
musical cassettes had a significantly lower Capute
scale than those who did not (p <0.001); however,
these findings have not yet accounted for the effects
of other factors.

The results of the univariate analysis revealed that
children had a significantly higher Capute scale, with
a considerably stronger effect, according to a mean
difference of greater than two scores; if they were
born to younger mothers (p = 0.025), born to less
educated parents (p = 0.002), born to married parents
(p = 0.027), were full gestational age (p = 0.002), had
a birth weight of >2,500 g (p <0.001), had a longer
duration of breastfeeding (p <0.001), and had never
been hospitalized during the second half of their first
year of life (p = 0.003) (Figures 1 and 2). These
factors were entered into the final regression model
to account for their effects on the relationship between
play materials and the Capute scale in the subsequent
analyses.
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Table 1. Characteristics of children and their parents

Characteristic Number Percent

Study area
Central region 759 18.4
Southern region 1,061 25.8
Northeastern region 853 20.7
Northern region 772 18.8
Bangkok Metropolitan 671 16.3

Parent characteristics
a) Mother’s Age (Mean�SD) 4,069 27.0�6.2
b) Mother’s education

Illiterate/ Primary school 2,149 53.0
Secondary school 1,157 28.5
Commercial college/ University 752 18.5

c) Father’s education
Illiterate/ Primary school 1,851 51.9
Secondary school 1,031 28.9
Commercial college/ University 688 19.3

d) Income
Low 964 23.68
Middle 2,090 51.34
High 1,017 24.98

Children characteristics
a) Sex

Male 2,039 49.8
Female 2,059 50.2

b) Weight (Mean±SD) 4,074 8,827±1,196
c) Length (Mean±SD) 4,072 73.6±3.5
d) Family size (Mean±SD) 4,110 5±2
e) Siblings

0 1,761 43.4
1 1,507 37.2
2 452 11.2
3+ 334 8.2

f) Preterm (Gestational age <37 wks) 336 8.9
g) Low birth weight (<2,500 g) 340 8.6
h) Breast feeding (months)

< 3 827 20.2
3-5 600 14.7
6+ 2,669 65.2

i) Hospital admission last 6 months
No 3,700 90.0
Yes 410 10.0



     707Vol. 6  No. 5
October  2012

Association between types of play materials and cognitive development

Table 2. Types of play materials found in the home

Type of play materials                                     Number of % having play
children     materials 95% CI

Push/pull toys 4,113 75.3 74.0, 76.7
Home utensils 3,729 75.0 73.6, 76.4
Sound-making toys 4,115 73.9 72.5, 75.2
Junk materials 3,745 69.7 68.2, 71.2
Dolls and other soft toys 4,113 68.6 67.1, 70.0
Natural materials 3,703 49.3 47.7, 50.9
Storybooks 4,112 32.8 31.3, 34.2
Creative materials 4,111 31.3 29.9, 32.7
Writing materials 4,096 25.9 24.6, 27.3
Self-invented toys 4,105 10.4 9.4, 11.3
Stacking toys 4,106 9.9 9.0, 10.8
Musical cassettes 4,114 6.8 6.1, 7.6
Others 4,103 44.1 42.6, 45.6

Table 3. Univariate analysis for assessing the effects of play materials using the Capute scale

Types of toys Number Mean SD Mean difference 95% CI

Push/pull toys
Played 2,942 116.9 15.7 2.0 0.8, 3.2
Did not play 920 114.9 15.9 0      -

Home utensil
Played 2,635 117.9 15.5 2.0 0.8, 3.2
Did not play 850 115.9 16.1 0      -

Sound-making toys
Played 2,867 116.6 15.9 0.5 -0.6, 1.7
Did not play 997 116.1 15.1 0      -

Junk materials
Played 2,466 118.6 15.4 4.1 2.9, 5.2
Did not play 1,033 114.5 16.1 0      -

Dolls and other soft toys
Played 2,657 117.3 15.9 2.6 1.5, 3.7
Did not play 1,205 114.7 15.2 0      -

Natural materials
Played 1,730 120.0 14.0 5.1 4.0, 6.1
Did not play 1,729 114.9 16.9 0      -

Storybooks
Played 1,258 117.3 15.7 1.1 0.1, 2.2
Did not play 2,603 116.1 15.7 0      -

Creative materials
Played 1,233 120.2 14.9 5.4 4.3, 6.4
Did not play 2,627 114.8 15.8 0      -

Writing materials
Played 993 118.3 15.5 2.5 1.3, 3.6
Did not play 2,852 115.8 15.7 0      -

Self-invented toys
Played 409 117.6 14.7 1.2 -0.4, 2.8
Did not play 3,445 116.4 15.8 0      -

Stacking toys
Played 380 118.2 16.1 1.9 0.3, 3.6
Did not play 3,475 116.3 15.7 0      -

Musical cassettes
Played 260 110.1 16.7 0      -
Did not play 3,603 116.9 15.6 6.9 4.9, 8.8
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Figure 1. Univariate analyses for assessing the effects of parent factors on the Capute scale

Figure 2. Univariate analyses for assessing the effects of child factors on the Capute scale



     709Vol. 6  No. 5
October  2012

Association between types of play materials and cognitive development

The multivariable analysis incorporated the
following variables in the final multiple regression
model (a) the 12 types of play materials (b) study
center (c) parent factors, and (d) child factors. Five
of the 12 types of play materials were significantly
associated with the Capute scale; namely, the push/
pull toys (p = 0.003), sound-making toys (p = 0.029),
natural materials (p = 0.002), storybooks (p = 0.027),

and creative materials (p = 0.003) as shown in
Figure 3. Play materials that had the strongest effect
on the Capute scale—i.e., children who played had
higher scores than who did not—was natural materials,
with a mean difference of 1.9 (95%CI: 0.7 to 3.1),
followed by creative materials (mean difference = 1.8,
95%CI: 0.6 to 2.9), and push/pull toys (mean difference
= 1.8, 95%CI: 0.6 to 3.0).

Figure 3. Multiple linear regression assessing the effects of the types of play materials on the Capute scale, adjusted
for the effects of: study center, mother’s age, parent’s education, marital status, income, sex, weight, length,
gestational age, birth weight, breastfed, hospital admission(s), mother’s attachment, family size, number of
siblings, iodine consumption, and life events. (n = 2,641; R2 = 34.4%)
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Discussion
During the first year of life—when the nervous

system develops—play material is a stimulation
mechanism for cognitive development of infants. This
large cohort study examined the role of play materials
on cognitive development according to the Capute
scale, measured when each child reached their first
year of life. Play materials were based on what was
found in each child’s home (i.e., their usual setting
with uncontrolled conditions) and categorized into
Chase’s 12 types [25]. The Capute scales were
measured by trained pediatricians when each child
visited the hospital, according to the schedule set by
the PCTC.

Several potential confounders—mostly collected
since the children were born—accounted for the
effects on the association between play materials and
cognitive development. Accordingly, we found that
five of the 12 types of play materials were significantly
associated with the Capute scale, but three (viz.,
natural materials, creative materials, and push/pull
toys) had the strongest effect. The remaining
two significant play materials had Capute scores of
about 1.

To the best of our knowledge, this is the first and
the largest study to assess the effects of play materials
on cognitive development. The study also accounted
for the largest number of confounders—about 15
factors plus the various types of play materials.
Although most of the confounders were measured at
birth, the play materials were recorded two weeks
prior to measurements of cognitive development. This
is because it is the earliest age at which cognitive
development can be measured and the Capute scale
was the only measurement tool available in the Thai
language. Play materials found at home two weeks
prior to the cognitive development measurements
were considered the maximum number available for
play. The number of play materials not counted should
be at a minimum.

The current study found that push/pull toys, home
utensils and sound-making toys were the most
common materials being played with at home, which
agrees with Chase’s classification that push/pull toys
and music toys are more suitable for children 12 months
or older [25]; at which age, the children can walk
steadily for short distances, and can sway and bounce
to music. Home utensils (e.g., bowls, plates, spoons)
can be classified as “fill and dump toys” according to
Chase [25], which reflects Thai rural ways of life

where children are surrounded by these types of items.
These materials make a good choice of play materials
for families with limited resources but safety can
become an issue when these types of materials are
used for toys. Interestingly, based on the three most
commonly played with materials, about three-fourths
of the children played with them; this proportion was
also the maximum number of children who played with
toys. It would be interesting to understand why the
remaining one-fourth did not play with these materials.

About 7% of the children played music cassettes
and this group had a lower Capute scale than children
who did not play music cassettes. Even after adjusting
for the effects of many potential confounders, this
material tended to be associated with a lower Capute
scale although it is not statistically significant. The
reason behind this is unclear, hence further investigation
is required.

Like any observational study, this study could be
affected by biases, in particular, a confounding bias.
Although we accounted for the effects of many factors
through the multivariable analysis, there might still be
a number of unknown confounders. Play materials in
a child’s home were observed but briefly before
cognitive development was investigated. This might
not represent a long enough period during the six
months before reaching one year of age. There are
also many factors within the play material itself that
remain to be considered; for instance, how the children
play, for how long and with whom.

Conclusion
In fact, there was no single play material that is

the best. Based on review results of many studies,
Chase stated that “The two most potent variables
correlating with cognitive development during
infancy and the preschool years were the
availability of play materials and the quality of
maternal (parental) involvement” [25]. We added
that if we were to choose them, the following play
materials are advisable- natural materials, creative
materials, and push/pull toys.
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