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ABSTRACT

Objective: Gross motor skills and cognitive skills are essential prerequisites for the physical development of an early childhood. The World Health
Organization (WHO) has developed normal age ranges for the achievement of motor milestones by healthy children. The current study aimed
to assess the gross motor skills, cognitive skills related to development achievements and its associated factors among North Chennai nursery
students.

Materials and Methods: A prospective study was conducted among nursery students from B.V. Victory Nursery and Primary School, Thiruvotriyur,
North Chennai, India. Gross motor skills and cognitive skills were assessed through 14 and 13 activities, respectively. The assessment and the scores
evaluated as per standard methods and it was recorded and analyzed using Microsoft Excel based tools.

Results: Overall, 16 children aged 3-4 years old were included in the study. Of the 16 students, 9 boys and 7 girls were assessed for the gross motor
skills and cognitive skills using various activities. From this study, girl’s performance was better than the boy’s performance in various activities.
Activities performance and their physical and mental growth were significantly associated with the timely achievement of gross motor and cognitive
milestones.

Conclusion: This study suggests that students’ gross motor skills and cognitive skills may explore during activity-based teaching module compared
to blackboard based study. Hence, we conclude, the activity-based teaching methods for nursery and primary students may help in exploring the
student’s potential to the maximum extent with the acquisition of various skills.

Keywords: Gross motor skills, Cognitive skills, Activity-based teaching, Nursery students, Curriculum-based activity, Academic growth, Skill

development, North Chennai.

INTRODUCTION

The first 6 years of life play a major role in the development of a human
life. Acquisition and progression of skills during these periods are more
rapid than any other age of life [1]. Every individual has its own pace
for the development, and they cross through sequential developmental
stages. They are physical, cognitive, and emotional growth or change.
Each child may reach these stages very quickly or later than other child
based on various internal and external factors [2,3].

Few children may advance in a particular area or domain, such as
language, but lack in some other motor developments. It becomes the
duty of every parent and a teacher to know the specific characteristics
of a child to meet their needs [4]. In case if some issues rise on a
specific child’s behavior or development, the parents should consult
an appropriate profession for child development. Physical and sports
related functions require motor and balance skills as a primary
development in the preschool children. Children acquire motor skills
during the age of 3-5 years. The fundamental skills such as motor and
balance plays key role in the children’s developmental milestone [5].

Motor and balance skills are part of the prerequisites for physical
development and sports performance [6-8]. Most motor skills are
gained by children in the period of preschool [9]. Both motor and
balance skills are cornerstone of physical developmental landmark in
children. These skills include complicated movements such as running,
hopping, and other sports activities.

Movements of stronger muscle or motion are defined as motor
skills [10]. Further, motor skills are classified into two major skills; they
are gross motor skills and fine motor skills [11]. Gross motor skills refer
to large physical movements of the body. Fine motor skills comprised

smaller movements in the hands and fingers. Thus, performing fine
motor movements among preschool children’s was found to be difficult
task compared to gross motor movements [12].

In this context, we carried out this study to assess the gross motor skills,
cognitive skills, and curriculum-based skills among Nursery School
Children from North Chennai, Tamil Nadu, India. Since, gross motor
skill activities involve in exploring the strength of a child in the early
age group. Practicing and performing gross motor activities between 3
and 4 years age group children, strengthening their muscles and other
movements related to leg, arms, also movements involving in small
muscles such as hand and wrist. Regular activities in the school for the
children make them more voluntary toward the activities as they are
more competitive toward their peer such as walking, running, moving,
handling things, jumping, and climbing [13-15].

METHODS

The current study was conducted at B. V. Victory Nursery and Primary
School, Shanmugapuram, Thiruvotriyur, North Chennai, Tamil Nadu,
India - 600019 from July 1, 2019, to March 10, 2020 (8 months, and
10 days). Since, the study used the routine educational methods and
the data generated during this study period. It does not require consent
from the parents as we do not perform any extra activities for this study
purpose. To maintain the student’s identity, hereupon, we mention as
student 1 to student 16 as per the alphabetical order with male from
student 1 to student 9 and the female begins at student 10 and ends at
student 16.

We carried multiple experiments to assess the gross motor skills
and cognitive skills through Astragen curriculum-based teaching
methodology using various test [16-20]. The entire test was repeated
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twice to confirm the reproducibility with a specific interval period,
henceforth to avoid making stress or tiredness of students/kids.

As per the standard procedures, the following tasks were given to all
the 16 students involved in this study and they were assessed by two
individual teachers and the scores were recorded and consolidated
accordingly. The scores were recorded in three categories, 1. Performed
(score 2); partially performed (score 1); not performed (score 0) ,and
the same were recorded on Microsoft Excel sheet and the data were
analyzed for various parameters [20-22].

Gross Motor Skill based activities

To assess the gross motor skills among the students, we carried out
multiple activities such as standing on tiptoes, running speed, agility
(ability to move quickly and easily), touching fingers, building tower,
stringing beads, walk on the curve line, trace the curve, transferring
cereals from one bowl to another, ball balancing, eye and hand
coordination (Visuomotor skills) activities on identifying fruits and
transferring them to a bowl using a spatula, handling with wet objects,
color identification, and handling with fine objects (small pebbles and
buttons) were performed as per the standard protocol [20-25].

Curriculum-based activities

To assess the cognitive skills among students, we carried out activities
such as letter identification, arranging numbers in order, letter
names with toys, fruit identification, classroom objects, body parts
matching, oral development skill on introducing themselves and family
members, coloring, arranging letters with the use of sticks and scales,
identifying same and different objects, big and small, and tall and short
identification were performed as per the standard protocol [26].

RESULTS AND DISCUSSION

The study included totally 16 nursery students ranging from 3 years
(36 months) to 4 years (48 months) on an average of 3.5 years old.
To maintain the confidentiality of the student’s identity, we included
the student’s name as Student 1 to Student 16, in which boys (gender)
constitute from student 1 to student 9 and girls (gender) from student
10 to student 16, respectively.

Skill based activity

We evaluated the gross motor skills among students using 14
activities which helped us to assess the motor skills among students.
Out of 14 activities only two activities (transferring cereals and color
identification) were performed completely by 11 students, partially
performed by 5 students. Followed by, building tower completely
performed by 10 students, 4 partial, and 2 students not performed.
Eye and hand coordination 9 completely, 7 partially performed. Hence,
the student’s eye and coordination are efficient among all the students,
which show the visuomotor skills were well developed among students.

Walk on the curve line is the least performed activity among all other
activities performed in our study. Only 5 students performed completely
on a walk on the curve line and seven partial and four not performed.
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Since, the students find this activity as tough to coordinate with the
walking on the curve line due to its understanding difficulty. Running
speed and stringing beads were equally carried out by eight students
completely and eight students performed partially, Fig. 1.

Analysis of skill based activity scores among the nursery students
indicated few activities such as transferring cereals from one bowl
to another using a spoon, handling with wet objects and color
identification was performed completely by 11 students out of 16. Since
many students showed interest toward it and had fun transferring the
cereals, color identification activity was also found to be much easier
for students since it is based on our day to day activities.

In activities like testing the agility and balancing a ball, handling with
wet objects an average of 9-11 of 16 students were able to partially
perform it. Since, those activities have been a bit challenging and it
involved activities like moving from one place to another while students
could not catch up with it in the first move itself.

A skill based activity to test the gross motor skills among students like
walking on the curved line was found difficult by 5 students of the 16,
its due to lack of understanding by the kids and they found it difficult to
coordinate with this activity.

We arranged the students list as per the total scores gained from the
14 activities, maximum a student can score 2*14=28 (performed all);
or 1*¥14=14 (partially performed) or 0¥*14=0 (not performed). Out of
16 students, student 10 (a girl) has scored 100% (28 score), followed
by student 4 and student 7 (Boy) achieved second place with 96.4%,
student 12 and 15 (Girl) with 89.3%, student 14 (Girl) 85.7%, student 1
(Boy) 82%, student 2 (Boy) 78.6%, student 11 (Girl) 71.4%, student 13
(Girl) 67.9%, student 16 (Girl) 57%, student 6 (Boy) 53.6%, student 8
(Boy) 46.4%, student 5 (Boy) 42.9%, student 3 (Boy) 32%, and student
9 (Boy) 28.6%, as shown in Fig. 2.

Every student has unique nature and they have their own individual
talent either acquired or inborn due to their family background and
environment. Student 10 was able to perform well due to her better
listening skill, interest toward activities, eagerness, and enthusiastic
nature in performing skill based activities regularly. We observed
student 10 was outstanding in all the skill based activities, which may
be due to her age factor, well-educated parent’s background and smart
in all the activities.

The student 9 (boy) was unable to perform the skill based activities,
due to his reserved nature which made him not comfortable with the
teachers. In spite, the effort and special care taken toward this child,
he was not able to cooperate with all teachers except his class teacher.
He lacks behind in the oral skills and was not very keen to listen to the
teacher; he did not show much interest in participating in activities, as he
joined in the middle of academic year than other children, and this could
be an additional reason behind his performance. While student 3 also
performed below average in most of the activities, initially the teacher

#Performed ®Partial mNotPerformed

Fig. 1: SKill based activity scores among nursery students
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suspect him to be an autism affected boy, as he behave like an attention
deficit hyperactivity disorder child, and informed his parents for further
study. However, he was found to be better at the end of academic year
than the initial period. He showed symptoms such as closing his eyes
and ears often noticed and informed to his parent for the respective
treatment. Hence, teacher plays key role in identifying nursery students
behavioral, motor skills, and cognitive skills development.

Skill based activity has been performed by girls better than boys in
various activities studied, except handling with fine objects (boys
4 and girls 2) Fig. 3. Especially, building tower (boys 4 and girls 6),
transferring cereals from one bowl to another (boys 4 and girls 7), and
color identification (boys 4 and girls 7) were well executed by girls.

Whereas in the partially performed category boys performance was
comparatively better than girls (Fig.4). Especially, in activities such as ball
balancing (boys 6 and girls 3), stringing beads (boys 6 and girls 2), and
handling with wet objects (boys 6 and girls 5). This indicates that girls
can do activities completely than boys and most of the boys performed
partially.

Only walk on the curved line was difficult for both genders of the 9 boys
and 4 boys could not perform it, of the 7 girls and 5 girls were not able
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to perform this activity and this may be due to the lack of understanding
on how to walk over the line, in spite of this activity was instructed and
explained well, performance of each child were not achieved till three
chances tried Fig. 5. Other than this walk on curve line activity, all other
activity has been either completely performed or partially performed
by the boys. Whereas few of the activities could not be carried out by
girls, they are standing on tiptoes (girls 3), building tower (girls2), and
handling with wet objects (1 girl).

Curriculum/cognitive-based activities

Evaluation of curriculum based skills among nursery students was carried
out using Astragen Syllabus. (http://www.astragen.in/), curriculum was
designed in such a way to develop the cognitive skills, and hence we refer
that as curriculum instead of cognitive skills.

Out of 16 students, 15 performed completely in activities such as fruits
identification and identifying big and small objects Fig. 6. Students were
comfortable with the materials such as fruits and other big and small
objects, as they had experience on their day-to-day basis; hence, they
found it easy to carry out and expressed huge interest toward the kind
of activities. In curriculum-based activities such as letter identification
10 students out of 16 were able to do partially. We predict the reason
may due to students introduced recently to letters and strokes; they
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had little confusions on identifying the correct letter but were able to
express them orally towards teachers and parents. Other curriculum-
based activities such as myself introduction were conducted orally
to test their communication skills but 4 students out of 16 were not
able to do this activity since, the remaining students lacked behind in
communication skills and 2 students were able to partially do as they
can sound only their names or a single word at the time and found
difficulty in expressing the sentences.

Out of 16 students, student 4 (Boy) has scored 100%, followed by
student 10 (Girl) and 2 (Boy), student 7 (Boy), student 11 (Girl), student
12 (Girl), student 15 (Girl) achieved second place with 88.5%, student 1
(Boy) with 80.8%, student 14 (Girl) 73.1%, student 8 (Boy), student 13
(Girl), student 16 (Girl) 65.4%, student 6 (Boy) 57.7%, student 3 (Boy),
student 5 (Boy) 53.8%, and student 9 (Boy) 38.5% Fig. 7.
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As compared to the skill based activities and curriculum-based activities
student 4 scored 100% in curriculum-based activities. He was very
attentive toward the multimedia classes taken in school and also had
great memory skills by nature so that he could perform it with ease to
achieve all curriculum-based activities, conducted by teachers online.
In addition, the parenton involvement toward their child knowledge
growth plays key role in skill development.

The least performance was attributed to student 9 with 38.5% was
found to be a slow learner and was not able to recollect what he has
learn through activities. It could be due to the age factor and physical
strength and found to be irregular in attendance during this academic
period. Student 5 and student 3 with 53.8% were found to be little
behind but performed better in curriculum-based activities than skill
based activities.

w=@== Not Performed Boys ==@== Not Performed Girls

Fig. 5: Results of skill based activity among boys and girls who not performed the activities

Performed

Partially performed M Not performed
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In the curriculum-based activities Fig. 8, boy's performance seems to
be better than girls, especially, in activities such as fruits identification
(boys 8, and girls 7), identifying same and different objects (boys 4, and
girls 2), and big and small objects comparison activities (boys 8, and
girls7), whereasin few otheractivities such asbody parts matching (boys
3, and girls 5), oral skill testing activities on introducing themselves
and family members (boys 4, and girls 6), and girls performance were
eventually better than boys based on the curriculum.

In curriculum-based activities under partially performed category
Fig. 9 boy’s performance were better than girls. In particular, activities
such as identifying the classroom activities (boys 6, and girls 4), and
coloring (boys 7 and girls 3) boys’ performance were preferably better
than girls. Few activities such as letter identification, arranging letters
with sticks, identifying same and different both genders performance
were parallel.

Whereas in the curriculum-based activities under the not performed
level Fig. 10, boys performance lacked behind in few places such as
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classroom objects identifying and arranging letters using sticks, a boy
was notable to perform it, but in testing oral skill on a small introduction
about them 4 boys were not able to achieve it. In this comparative study
in curriculum-based activities, all the girls were able to complete it
either completely or partially.

This study suggests that activity-based teaching encourages children to
be more attentive and actively participate through practical activities
which develop the visuomotor skills (Eye-hand coordination) [27-29].
Activity-based learning boost our children to be more creative in their
own way. Added, it also helps children to understand the real life and
solve realistic problems. This kind of self-directed learning process
reinforces the acquisition of knowledge outside as well as inside the
educational environment.

While, on the other hand, gross motor skills help children to strengthen
the tenacity on their body. It also helps children to do more complex in
future [30,31]. Habitually, girls perform better than boys at the early
age and this was proved in many studies. Girls naturally get matured
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earlier while boys get matured in later stage. This study also proves
that preschool children develop more target-oriented behavior, when
they had a good opportunity to learn through activity-based teaching
module rather than the conventional black board teaching.

According to National Institution for Transforming India (NITI
AAYOG), 2016-2017 report by Government of India, Tamil Nadu state
education index 73.35, ranking second position in India [31,32]. North
Chennai, Tamil Nadu, is majorly occupied by middle class people and
economically weaker section people. The students enrolled in our
school are mostly belongs to economically weaker people, in spite of
their financial constraints, they made their children study at a private
institution like us, where they develop their education basement at this
nursery education. We provided our students with complete skill based
activities to all the childrenes irrespective of their background, they
found to be successful in early academic skill achievement through our
skill based activity.

CONCLUSION

This study was aimed to understand the achievement of students
through activity-based teaching methodology, which improves children
inboth cognitive and motor skill development. We estimate thatactivity-
based learning gives the advantage of long-term memory retention
through experimentation of regular hand-on activities. It also develops
the curiosity and ability of analytical thinking and understanding of
each student. Further they attain social skill required for life which
gives them a real life connection and encourage between others and
themselves irrespective of their socio-economical background [33].
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