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Abstract

Objective

The present study evaluated the influence of home motor affordances on 
motor, cognitive, and social development of young children. 

Materials & Methods

The sample consisted of 49 Iranian children, aged 24-42 months. This study 
was conducted in Qouchan, Khorasan, Iran in 2015. They was randomly 
selected by multi-stage cluster sampling from a single community. 
Participant’s homes were assessed using the Affordances in the Home 
Environment for Motor Development (AHEMD). The motor behavior of 
young child was measured with the Denver Developmental Screening Test, 
aspects of cognitive development (Total cognitive, Verbal IQ, and non-
verbal IQ) were assessed using the Stanford-Binet scale, and finally, social 
development measured by the Vineland Adaptive Behavior Scale. 

Results

Although no statistically significant correlations were found between 
Total AHEMD scores and motor development, there were significant 
and positive correlations (P=0.04) for Total AHEMD with total cognitive 
development (r=0.29), verbal IQ (r=0.29), social development (r=0.33) 
and (P=0.019), SES (r=0.51) with (P=0.000). There was a significant 
relationship between the Play Materials subscale of the AHEMD with 
total cognitive development (r=0.32) with (P=0.024), verbal IQ (r=0.31) 
and (P=0.029), and social development (r=0.35) with (P=0.012). In 
addition, there were significant differences between total AHEMD score 
with parents who had an academic education. 

Conclusion

Motor affordances in the home can have a significant positive influence 
on a young child’s cognitive and social development.
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Introduction

Motor development is a critical factor in child 
behavior, being associated with the foundation of 
cognitive and social-emotional development. In 
the developing infant, motor behavior is shaped 
by a combination of environmental, organismic, 
physiological, and genetic factors. Among those 
factors, the home environment has been established 
as a primary agent for learning and developing the 
foundation for positive lifelong behaviors (1). In 
general, rich environments have positive effects 
on brain development. There are critical periods in 
neuronal development in which experience may be 
the most effective in forging connections (wiring 
the brain). 

From another perspective, these critical periods 
more recently have been referred to as ‘windows 
of opportunity.’ That is the theory that nature opens 
certain windows for the experience effect starting 
before birth and then narrows each opportunity, 
one by one with increasing age. In theory, a series 
of windows exist for developing (for example) 
motor control, vision, language, and feelings. The 
child who misses an opportunity may not fully 
develop the brain’s circuitry to its optimal potential 
for a specific function. Contemporary research in 
child development suggests quite convincingly 
that an optimal level of development occurs in a 
stimulating environment and strong contextual 
support (2). Scientists now believe that to achieve 
the precision of the mature brain, neural function, 
and stimulation during infancy and early childhood 
are necessary. That is, optimal development is 
activity-dependent.

Perspective perceiving and experiencing are the 
same. The toddler as an active explorer perceives 

the environmental information and acts on it. The 
affordances of the environmental challenge the 
toddler’s perception and action (2). Baffordances 
are opportunities for action that objects, events or 
places in the environment provide for the animal 
(3). The affordances include toys, materials, 
apparatus, availability of space, stimulation and 
nurturing would increase a toddler’s development. 
Therefore, the home environment as an affordance 
can lead to optimal toddler development (4).

The home environment is a rich resource of 
opportunities that can be conducive to stimulating 
child development, especially at an early age. For 
most children, the interior of the home and its 
immediate surroundings are the first environments 
they experience throughout their early years. 
Children spend the majority of their time at home. 
Inside the home, kids have early interactions with 
family members and access to resources for learning 
and playing. Availability of stimulating objects, 
books, and toys in the home are critical indicators 
for the overall quality of the home environment 
(5). The home environment is certainly within the 
host of subsystems that contribute to infant motor 
development (6, 7). 

Supporting the home as a medium for growth 
and learning is ecological (affordance) theory. 
Although the term affordance has been interpreted 
in several ways, for this study it is one of a more 
general nature as suggested by Gibson (1979), 
“The affordances of the environment are what it 
offers the animal, what it provides or furnishes”. In 
addition to the more clear set of affordances such as 
toys, materials, apparatus, and availability of space, 
stimulation and nurturing by parents (and others) 
produce the additional item of the events. Events are 
an affordance-events offer the child opportunities 
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for action (8, 9). Using of the term affordance 
does not ignore the reciprocity between organism 
and environment, which frequently is addressed in 
experimental work. Since the intent was not to test 
the precise perceptual-motor mechanisms involved, 
reciprocity was not relevant (8, 9).

Since 2005, one of the most recognized efforts in 
determining the quality of the home for child motor 
development has been the Affordances in the Home 
Environment for Motor Development – Self Report 
(AHEMD-SR) for ages 18-42 months (4); a version 
is also available for infants 3-18 months, the 
AHEMD-IS (10). Both instruments have been used 
with several studies to examine the relationship 
between home motor affordances and child 
development. The validity of the AHEMD with 
an Iranian sample of children aged 18-42 months 
show that strong and significant multi-relationships 
between motor development and AHEMD scores. 
The best predictor of the AHEMD of overall motor 
ability was fine-motor toy availability (11). Another 
research study about the cultural adaptation and 
psychometric properties of the Persian version 
of the Affordance in the Home Environment for 
Motor Development (3-18 months (IS) and 18-42 
month (SR) versions); both translated versions of 
the AHEMD were valid and reliable assessments 
of the home environment of Iranian young children 
(12-14). The majority of homes (80%-90%) 
provided good or very good affordances in respect 
to inside space, variety of stimulation, gross motor 
toys, fine-motor toys, and outside space (15). In a 
Japanese sample, both psycho-social and physical 
home affordances influenced young children’s 
motor development (16).

The relationship examined between home motor 
affordances, motor development, and cognitive 

ability. Results showed a positive correlation 
between cognitive performance and fine motor 
performance and found that motor affordances 
had a positive influence on future motor ability 
and cognitive behavior (17). Whereas home motor 
affordances were not examined, other studies 
indicated a clear relationship between the home 
environment and cognitive outcomes of young 
children (18-22).

Due to lack of research, especially in the field of social 
development, we decided to examine the association 
between home motor affordances and motor, 
cognitive, and social development of young children 
aged 24-42 months. We also included socioeconomic 
status (SES) characteristics of the family. Our interest 
in these questions was derived in part from the work 
which examined the relationship between motor 
affordances in the home and cognitive development 
of infants. As new research, we examined the effects 
of home motor affordances on social development. 
The significance of this study relates to the need to 
identify factors that may contribute or constrain 
motor, cognitive, and social ability in young children. 
Such information could be helpful in providing 
opportunities for developmental change earlier in 
life, especially for young children that are at risk for 
developmental delays. Moreover, the home and its 
varied dimensions had a significant relationship with 
the status of fine- and gross motor skill behavior. SES 
(income, parental education) was associated with the 
level of affordances in the home (14).

Materials & Methods 

The sample (49 young children, age range: 24-
42 months) selected randomly from the statistical 
population, using a multistage cluster sampling 
method. The potential sampling pool consisted of 
healthy children with average family’s SES (using 



64

The Impact of Home Motor Affordances on Motor, Cognitive, and Social Development of Young Children

Iran J Child Neurol. Spring 2019 Vol. 13 No. 2

Kuppuswamy’s SES scale) located in Iran. The 
sample size was determined using the G-power 
statistical software. 

This research was approved by the Ethics Medical 
Board of Islamic Azad University of Shirvan.

For assessment of the home affordances, we used 
the Affordances in the Home Environment for 
Motor Development-Self Report (AHEMD) (4); a 
reliable and valid parental self-report assessment 
instrument that addresses the home opportunities 
for infants and young children (ages 18-42 months). 
The instrument consists of five factors (subscales): 
Inside Space, Outside Space, Variety of Stimulation, 
Fine Motor Toys, and Gross Motor Toys, plus a 
section on Child and Family Characteristics. For 
simplicity of presentation, we combined Outside 
Space and Inside Space into one dimension of 
Physical Space as well as a combination for Fine-
Motor and Gross-Motor Toys, which resulted in the 
larger dimension of Play Materials. Scoring for each 
dimension was calculated by summing up all points 
obtained for each question within each dimension 
(Physical Space [0–16], Variety of stimulation [0–
25], and Play Materials [0–126]. The total score is 
the sum of scores of the three dimensions [0–167]. 
In Iran, the AHEMD content-related validity was 
0.92. Reliability over time was 0.91 and internal 
consistency was 0.93. Fne- and gross-motor 
toys showed a significant 55% predictability of 
affordance provision in the home (14). 

The instrument used for the assessment of motor 
development was the Denver Developmental 
Screening Test (DDST-II). The DDST-II is one of 
the most extensively used screening instruments 
for children from birth to 6 years of age. The test 
was standardized on 2096 children with a test-

retest reliability of 90% and inter-rater reliability 
of 80%-95%. The DDST-II assesses children’s 
development in four general areas: Personal–
social (25 items), Fine motor-adaptive (29 items), 
Language (39 items), and Gross motor (32 items). 
We used the Persian version of the DDST-II with 
accepted validity and reliability (23).

For the measurement of cognitive development, 
we used the Stanford-Binet Intelligence Scales: 
Fifth Edition (SB-5) which is a test of intelligence/
cognitive abilities for individuals ages 2 - 85 yr. The 
SB-5 was a major revision and purports to measure 
10 subtests with five factors, within Verbal (five 
subtests) and Nonverbal (five subtests) domains. 
Validity for total and subscales range from 0.84 
to 0.98. Inter-rater and test-retest reliability 
coefficients are higher than 0.75 (24).

The Vineland Social Development Scale was used 
to measure social development. This scale has an 
age range of infancy to 25 yr and is divided into 
eight subscales (general self-help (SA), eating 
self-help (SQ), dressing self-help, self-direction, 
occupation, communication, locomotion, and 
sociability). This scale estimates the social age and 
social intelligent quotient (25).

In regard to procedure, first, out of eight health 
centers in the selected town, five were selected 
randomly for this research. Visits were made, 
and the goals of the research were described to 
the directors. With the facility director’s approval 
and cooperation, contact with qualified potential 
research participants (families) was made. That 
is, families whose children met the age, health, 
and cognitive criteria. Contact included a written 
description of the study and phone communication. 
Consent forms and the SES questionnaire were 
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distributed to the parents during the visit. The 
AHEMD questionnaire, Stanford-Binet scale, 
Denver Developmental Screening Test and 
Vineland Adaptive Behavior Scale were completed 
by a trained researcher with the help of the parents 
in their homes.

Pearson’s correlation tests were used for calculation 
of the associations between total AHEMD and 
subtest scores with cognitive and social behavior 
(total and subscales). Analysis of variance 
procedure was used for evaluation of the relation 
between children’s average verbal intelligence and 
education levels of parents. All statistical tests were 
performed at a significance level of  α=.05 using 
the SPSS software version 15 (Chicago, IL, USA).

Results

Overall, 49 young children (51% were female) 
(homes) participated in the study. The majority 
of participants were ‘an only child’ (41%), 45% 
lived with one sibling, and 14% had more than 
one sibling. In addition, 65% were not attending 
day-care and 35% were enrolled. Fifty-five percent 
lived in apartments and 94% lived in free-standing 
homes. Seventy-four percent of families had low 
SES, while 16% were medium, and 10% high. 
Regarding education, 10% of mothers completed 
elementary school, 37% high school, and 53% had 
academic degrees. In reference to fathers, 14% 
completed elementary school, 37% completed 
high school, and 49% had academic degrees.

There was a positive relationship between the total 
AHEMD score and cognitive development, more 
specifically, verbal IQ, r=0.295. Furthermore, there 
was a positive and significant correlation between 
total AHEMD score and social development 
(r=0.335) (Table 1).

Table1 . The relationships between total AHEMD score, cogni-
tive and social development

Type of Developments AHEMD score P-value

Verbal IQ 0.295 0.04

Cognitive development 0.295 0.04

Social development 0.335 0.019

* Correlation is significant at the 0.05 level

Table 2 shows the correlation values for the Play 
Material subscale and selected factors. There were 
positive significant associations with verbal IQ 
(r=0. 31), cognitive development (r=0.32) and 
social development (r=0.35).

Table2 . The relationships between Play Material subscale and 
cognitive and social development

Type of Developments Play Material P-value

Verbal IQ 0.312 0.029

Cognitive development 0.322 0.024

Social development 0.357 0.012

*Correlation is significant at the 0.05 level

There was a significant difference between 
the AHEMD score of children with that their parents 
had a higher educational level (academic education 
and children of a parent with versus primary school 
education). ANOVA results for AHEMD score and 
mothers and fathers’ education levels indicated a 
significant difference, F (2, 46)=4.40, P<0.05 and 
F (2, 46)=7.96, P<0.001, respectively.

Table 3 shows correlation values between SES, 
total AHEMD, and subscales. All associated were 
significant and in a positive direction. The value 
for total AHEMD and SES was (0.51), Physical 
Space and AHEMD (0.35), and Play Material and 
SES (0.47).
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Table 3. Pearson correlation between SES, total AHEMD and 
subscales

Variables
Pearson 
correlation

P-value

Total AHEMD-SES’s score 0.512** 0.000

Physical space-SES’s score 0.358* 0.012

Play material-SES’s score 0.472** 0.001

* Correlation is significant at the 0.05 level

** Correlation is significant at the 0.01 level

These results indicate a significant correlation 
between SES of the family and motor affordances 
in the home.

Discussion

The present study investigated the effect of home 
motor affordances on the motor, cognitive, and 
social development of children ages 24-42 months. 
In our study, there was a significant correlation 
between total AHEMD score with cognitive 
development and verbal IQ. In addition, there 
was a meaningful correlation between the Play 
Material subscale with cognitive development and 
verbal IQ. This information supports other studies 
showing a strong relationship between the home 
environment with cognitive ability (7, 17-19, 21, 
22, 26, 27).

Of the findings noted in this study, the most 
prominent is the positive effect of home motor 
affordances on the child’s social development. 
This result is the most interesting and unique 
contribution to the study. Although motor 
affordances were not included in past studies, there 
is a hint of support that a strong positive relationship 
is between the home environment with cognitive 
and social development ability (5, 20, 28-30). For 
instance, a Korean study reported that children’s 

self-perceived competence and home environment 
stimulation were positively correlated (28).

Obviously, we did not find a significant positive 
association between the home motor affordances 
and motor development of our sample. A few 
possible explanations come to mind. Foremost 
is the likelihood that the Denver II test was not 
sensitive enough to detect differences – that is, in 
our case the test was too easy for the sample. Our 
finding for that aspect of the study is in opposition 
to several reports (11, 16, 17, 31-33). In comparison 
to our results, in Iran, total AHEMD score was 
the best predictor for motor development (11). 
Moreover, in Japan, total AHEMD scores were 
positively associated with young children’s motor 
development (16).

Another finding was significant and positive 
correlations values between SES with total 
AHEMD, Physical Space, and Play Material. In 
line with our results they evaluated the availability 
of affordances in the home to promote infant motor 
development and family SES. Results indicated 
a significant influence of SES indicators on the 
availability of physical space and play materials. 
Furthermore, the physical space of the home was 
influenced by family SES. The Play Materials 
dimension influenced by all SES indicators (34).

 There were significant differences between
 the AHEMD scores of children with parents who
 had higher academic education and children of a
 parent with primary education. Parental education,
 especially maternal education, could play a
 significant role in child development (34-36). For
 example, play materials and total AHEMD score
 were influenced by the parents’ education level
 (34). For many families, income and education
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 were major environmental constraints that could
 positively impact aspects of the home environment,
including the availability of motor affordances.

 In Conclusion, home motor affordances have
 a positive influence on the cognitive and social
 development of young children. Parents and
 caretakers provide and take advantage of home
 affordances to promote their child’s development.
 In regard to study limitations and future work,
 we suggest using larger sample size and a more
 stringent assessment of motor development. The
 Denver II may not be sensitive enough to detect
 fine- and gross motor as it is associated with home
 affordances. Exploring the quality of the home
 environment and its impact on infant development
 may provide a fundamental clue to understanding
the complex nature of human development.
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