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Abstract
Objectives: to analyze the influence of the quality in the environment on children’s motor
development between six to 15 months old attending early childhood education centers.
Methods: a cross-sectional and analytical study addressing children’s motor development
between six to 15 months old, both sexes, enrolled in nursery (0-12 months) and preschoolers
(12-24 months). The Affordances in the Home Environment for Motor Development-Infant
Scale and Alberta Infant Motor Scale were used in the Brazilian versions
Results: the sample was comprised of 104 children and 30 early childhood education
centers: presenting a mean age of 9.15 months, 88% attended full-time and 12% part-time
schooling (mornings or afternoons). One center was classified with a low Affordances, 26
were considered Sufficient, and three were Adequate. Of the participating children, 40%
presented typical motor development. The higher levels of Affordances suggest better motor
development, and lower levels of suspected delayed motor development.
Conclusion: the environments of early childhood education centers influence children’s
motor performance, especially daily activities and the use of toys. The lower the Affordances
level, more likely children are suspected of delayed motor development.
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Introduction
The first years of life constitute a meaningful human
developmental phase for the formation of the structures and functions of the brain, which it presents
greater plasticity to environmental stimuli, enabling
children to improve abilities and potentialities for
life.1-3 Cognitive, attention, memory, problemsolving capacity, and critical thinking skills, together
with socioemotional aspects, are related to a range
of experiences in the first years of life.4-6
Motor skills are among the most remarkable
milestones in children’s first year of life.3,7 and
delayed motor skills need to be detected to predict
skills in other stages of life, especially those related
to cognition and language.8,9
Environments that promote enriching and stimulating experiences in the first years of life are crucial
for a child’s development.10 High-quality early
childhood education is related in promoting the children’s development by expanding learning experiences, along with good health conditions, nutrition,
safety, protection, and responsive care.11 A study
conducted in the Brazilian daycare settings and
preschools reports that activities, personal care
routines, and the structure of educational programs
were the aspects in which quality was the most
compromised, showing that changing specific characteristics of these institutions might improve the
quality of child’s education.12 Therefore, the quality
in the environments can promote child development,
and children attending high-quality daycare are
more likely to achieve good developments.13
Controversies reported in the literature
concerning how the quality of a daycare environment influences children’s motor development 2,7,8
motivated this study, considering it is highly relevant
to detect early and timely any delayed motor skill
development. Hence, this study has the objective to
analyze the influence of the quality of environments
on children’s motor development between six to 15
months old attending early childhood education
centers.

Methods
This cross-sectional and analytical study evaluated
the children’s motor development between six to 15
months old, both sexes, regularly enrolled in Centros
de Educação Infantil (CEI) [early childhood educational centers], attending nursery (0-12 months) or
preschoolers (12-24 months), in Cascavel, PR,
Brazil.
Inclusion criteria were children between six to
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15 months old, both sexes, living in Cascavel, PR,
Brazil, not enrolled in any specific monitoring
programs or to any child development interventions.
Children with cognitive, motor, sensorial or behavioral dysfunctions, congenital malformations,
genetic syndromes, neurological impairment, or
visual or hearing impairments were excluded.
Children who did not complete the evaluation due to
either crying or indisposition were considered
missing data.
This study was a convenience sample according
to the number of children enrolled in daycare
centers. In each Centro Municipal de Educação
Infantil (CMEI) [Municipal Child Education
Center], the first four children whose parents or legal
guardians authorized their participation in the study
were evaluated for motor development. Thirty of the
37 CMEIs existing at the study setting, met the
inclusion criteria and were for nursery, preschoolers,
or mixed classes. Data were collected from April to
December 2018.
The Brazilian validated version of the
Affordances in the Home Environment for Motor
Development – Infant Scale (AHEMD-IS) was used
to evaluate
the quality of the daycare
environments.14 This scale was initially developed
to evaluate the influence of the children’s motor
development in a home environment but it was
recently adapted to also evaluate daycare settings.15
The evaluation focuses on Affordances, that is,
opportunities for children to develop motor skills
considering daycare characteristics such as outdoor
space (three questions dichotomous type), and
indoor space (three questions dichotomous type), a
variety of daily stimulation (five questions type
Likert), toys, andexisting materials at daycare (15
questions – 9 questions type Likert on fine motor
skill toys: six questions type Likert on gross motor
skill ).
The scoring on the physical space is the dichotomous type (no=0 points and yes=1 point) daily activities type Likert is (never=0, sometimes=1, almost
always=2, and always=3), and for toys is (none=0,
one or two=1, three or four=2, five or more=3). The
total score of the items is classified in opportunities:
Weak Affordances (0-20 for children below 12
months and 0-22 for children above 12 months),
Sufficient Affordances (21-40 for children younger
than 12 months and 23-44 for children older than 12
months), or Adequate Affordances (41-60 for children younger than 12 months and 45-66 for children
older than 12 months). Items 1 to 19 are applied for
children younger than 12 months, and items 20 to 26
are applied for the older ones.14

Influence of daycares on motor development

During the data collection two researchers stayed
in each CMEI to observe the environments (indoors
and outdoors physical structure), the staff (principals, teachers, and caregivers), the children, and
time, spaces, and activities were organized. Data
collection lasted approximately three hours in each
CMEI.
The Escala Motora Infantil de Alberta (Alberta
Infant Motor Scale (AIMS) was validated and used
to evaluate the children’s motor development among
the Brazilian population.16 AIMS was developed in
Canada to measure motor maturation among children from birth through independent locomotion
phase at around 18 months of age. It is composed of
58 items that describe the development of spontaneous movements and motor skills in four basic
positions: prone (21 items), supine (nine items),
sitting (12 items), and standing (16 items). The items
are presented in the form of drawings, arranged in a
prospective order of development in each position,
and are accompanied by specific criteria that
consider the children’s weight bearing, posture, and
antigravity movements.17
Three trained physical therapists were applied by
AIMS in this investigation study for the use of the
scale, and the inter- and intra- reliability of the
examiners were verified. The time applied by AIMS
was 20 to 30 minutes, and some of this time was
used for the children to get themselves comfortable
with the test.
Scoring begins by determining the less to the
most developed item in each of the four postures,
establishing each child’s “motor skills range”.
Within this range, the items are classified as:
Observed (O - score 1) and Not Observed (NO score 0). All the items found before this range are
scored one point each. Next, these scores are added
to the scores of the items within the range to obtain
the score of each subscale, and the sum of the four
subscales scores result in the total gross score. The
total gross score and the child’s age are plotted on a
chart available on the test sheet, and the percentile
corresponding to the child’s gross motor skill is
identified. The itemsobserved in each posture are
summed, resulting in the total score (0 to 58 points).
Afterwards, the scores are transferred to the AIMS
chart according to the child’s age (months). The
percentile corresponding to the child’s motor development is classified according to the following
criteria: below 25% (suspected of delayed development, especially the percentile values of 5% and
10%), above 25% (adequate motor development),
whereas 50% and 75% are considered normal to
excellent, and above 90% is considered excellent

when performing all the movements described in the
scale..17
Data concerning the CMEIs’ characteristics were
analyzed using descriptive statistics to improve the
recognition of the environments in this study. The
Chi-square test of independence was applied,
followed by residual follow-up, adjusted to analyze
the frequencies of motor development classifications
and linear correlation to evaluate the Affordances of
the CMEIs. The analyses were performed using
XLSTat version 2016, considering the significance
level of 5%.
This study was approved by the Institutional
Review Board at the Escola de Enfermagem de
Ribeirão Preto da Universidade de São Paulo,
opinion report number: 66265617.2.0000.5393.

Results
The sample was composed of 104 children, the mean
age was 9.15 months old; 57% were females. Of the
children enrolled in the CMEIs, 88% attended fulltime and 22% part-time (mornings or afternoons).
One out of 30 CMEIs was classified as Weak
Affordances, 26 Sufficient Affordances, and three
Adequate Affordances.
Table 1 presents the characteristics of the CMEIs
in relation to the number of rooms (except restrooms
teacher’s room, and kitchen), the number of teachers
and staff involved with children’s daily care in each
classroom, the teachers’ and staffs’ schooling level,
and the total number of children per classroom were
analyzed.
The comparison of Affordances of the CMEIs
according to the scores obtained for the physical
space, daily activities and toys, observed that the
higher the score, the better the dimensions. A statistically significant difference was found between
daily activities (R=0.87, p=6.7-10) and toys (R=0.7,
p=1.7-0.5). As shown in Figure 1, no statistically
significant difference was found for the dimension
of the physical space (R=0.3, p=0.1).
Daily activities and toys for fine and gross motor
development were the most influential factors in the
quality of the daycare environments. The physical
space (outdoor and indoor space) was the least influential.
Regarding to children’s motor development,
Figure 2 shows that 40% of the children was possible
to present typical motor development. When evaluating children’s motor development according to the
classification of each CMEI in terms of Affordances,
a statistically significant difference was found
between suspected and excellent motor development
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categories (χ2 =9.058; p=0.026).
The comparison between classifications revealed
that most children attending daycare centers
presented excellent motor skills and were classified
as Adequate Affordances. In contrast, most children
suspected of delayed motor development attended
daycare centers classified as Weak – Sufficient
Affordances (p=0.01). The remaining categories did
not present statistically significant differences
(p=0.13) (Figure 3).

dimensions that concern the physical environment,
classroom size, teachers /children ratio, and
teachers’ training, which refer to safety promotion. 21,22 The number of rooms in the institutions
analyzed in this study and the teachers-children ratio
were adequate.
The physical environment had very little influence in the quality in the daycare center environments, considering that the used scale only
addressed three aspects of the indoor space and three
aspects of the outdoor space. The indoor space
should have included a nursery, a playroom with
appropriate and safe toys, living and eating areas,
while the outdoor space should have a covered playroom area including toys with wheels, hanging toys,
swings, balls, and an open space area with equipment that allowed children to climb, slide, and
encourage children to explore the outdoor area and
toys.23
One of the factors that influence the quality of
education the most is the professionals’ educational
level that work with these children. In this study, the
teachers had a Higher Education degree while most
of the staff had incomplete Higher Education.
Therefore, adequately trained teachers receiving
decent salaries and supported by the leaders of the
school, pedagogical coordinators, and the remaining
professionals, working as a team according to a
reflexive process, and constantly improving their
practices, are vital to build a high-quality
preschools.24
The Brazilian context requires workers to look
more attentively to the different situations in
preschools to verify the difficulties concerning physical, material, and human resources, aspects that
directly interfere with a daycare routine,25 corrobo-

Discussion
Most of the 30 CMEIs participants presented
Sufficient Affordances with good physical conditions and stimulation, suggesting that there are
opportunities for children to develop their motor
skills.
The factors that most influenced the quality in
the daycare environments included daily activities
and toys that promoted fine and gross motor skills,
whereas the indoor and outdoor physical spaces had
little influence.
The daycare environments are an essential factor
to promote development in the first years of a child's
life, and many countries are expanding CEIs access
for children. 11,18 In addition, good physical conditions and stimulations are vital for children to
develop appropriately, including opportunities to
play, have proper nutrition and hygiene, and contact
with other children.19 Another aspect concerning the
quality in child education refers to respecting children's fundamental rights, 20 which are extremely
relevant to ensure children’s development to their
full potential.
The quality of preschool centers has various

Table 1
Characterization of CMEIs according to the number of rooms, staff, professionals’ schooling level, and the number of
children. Cascavel, PR, Brazil, 2018.
Characteristics of CMEIs

Weak - 1

Sufficient - 26

Adequate - 3

Number of rooms (m)

5

3,6

5,6

Number of teachers (m)

1

1,6

1

Number of staff (m)

1

1,7

2

Teachers’ schooling

1 CHE

20 PG

1 PG

23 CHE

2 CHE

Staff’s schooling

1CHE

Total number of children in the classroom (m)

15

30 IHE

2 IHE

16 CHE

1 CHE

17,6

14,6

CMEI = Municipal Child Education Center; m=mean; PG=Post Graduation degree; CHE=Complete Higher Education;
IHE =Incomplete Higher Education.
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Figure 1
Affordances on CMEIs considering dimensions (physical space, daily activities, and toys). Cascavel, PR, Brazil, 2018.
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Statistically significant difference (p<0.05). CMEI = Municipal Child Education Center.
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Figure 2
Classification of children’s motor development enrolled in the CMEIs. Cascavel, PR, Brazil, 2018.
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Cut-off point: below 25 th percentile (suspected of delayed motor development, especially the 5th and 10 th percentile
values) and above 25 th percentile (adequate, normal or excellent motor development). CMEI = Municipal Child
Education Center.

Figure 3
Children’s motor development according to the Affordances of CMEIs. Cascavel, PR, Brazil, 2018.
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rating with these results in this study which the
factors that most influenced the quality in the
daycare centers were daily activities and toys that
promote fine and gross motor development.
A relevant issue in the political agenda of many
developed countries is how much attention is paid in
children’s formal care and consequently, the effect
of expanding the hours in preschools. 26 In the
analyzed CMEIs, 88% of the children are full-time
(eight hours a day) and 22% part-time (mornings or
afternoons, four hours a day) schooling. Longer
weekly hours at daycare are considered as a factor
that decreases the prevalence of risks in motor development, especially among children facing social
vulnerability; however, they may also negatively
affect the children’s socioemotional wellbeing and
render them to more susceptible respiratory problems.27
Comparing the children’s motor development
and the classification of schools s in terms of
Affordances, revealed that children attending highquality CMEIs presented excellent motor development and a lower risk of delayed motor development.
Therefore, children attending public or private
daycare centers must receive high-quality stimuli to
promote child development. For example, a study
identified that stimulating environments in which
children meet regularly and are cared for by certified
pedagogical personnel favored motor skill developments and helped immigrant children to accelerate
their progress to acquire linguistic competencies.18
This study focused on the setting of the CMEIs
and the limitations include the need to analyze the
families’
sociodemographic
characteristics,
including the maternal antecedents, whether the
mothers have a paying job, the quality of home environment for children who are not enrolled in a
daycare, and the quality of care and stimuli provided

for children throughout their routines, which are also
inter-related to child’s motor development.
Merely analyzing the results obtained in the
scales to evaluate the quality of the environment s
does not provide a reliable and detailed portrait of
the quality in the groups. For this reason, it is essential to consider the details and descriptions of each
indicator evaluated and how the instrument is
applied to plan and improve the quality.
This study revealed that higher levels of
Affordances indicate better motor development,
whereas lower levels of Affordances suggest delayed
motor development, indicating that the daycare environment influences the child’s motor development,
especially with daily activities and toys. Good physical conditions and stimulating environments available for children in the age range were essential to
promote motor development, and the quality of the
environment in the schools is a predictive factor.
The children attending the CMEIs presented
excellent motor development, the teachers and staff
presented adequate training, the infrastructure of the
schools was appropriate, and good interaction took
place between the teachers and children. However,
some environments were more likely to present
suspected delayed motor development.
Thus, it is vital to promote integrated motor
development with socioemotional and cognitive
skills, qualifying preschool environments, and
training professionals who work in preschools.
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