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Abstract

The aim of present study was to investigate the effect of nature-based physical activity with a focuse on
gardening on visual-motor coordination and drawing indices of female 5-year-old children. For this purpose,
30 children from Isfahan without attending preschool were selected by convenience sampling method and
randomly divided into two groups: 1) experimental groups (15 people) and 2) control group (15 people). After
the pre-test, the experimental group trained in the nature-based physical activity protocol including eight
sessions, 60-minute per sessions (twice a week). Then, both groups participated in the post-test. Visual-motor
and shape drawing were evaluated by the Bander Gestalt test. The data was analyzed using SPSS-24 software
in two descriptive sections including (mean and standard deviation) and inferential (analysis of variance for the
effectiveness of nature-based physical activity). The results showed that nature-based physical exercises with
gardening performance had significantly positive effect on visual-motor coordination and drawing indices of 5-
year-old children. The difference between the experimental and the control groups showed that the children
who were active in the nature environment significantly had better visual-motor coordination and drawing
indices. In general, nature-based physical activity and gardening help children to develop their sensory-motor
skills, including writing and drawing skills, to enter school.

Keywords: Nature-Based Physical Activity, Gardening, Visual-Motor Integration, Graphomotor Skill

* Corresponding Author: Faezeh Zamanian, Tel: 09128952134,
E-mail: faezezamanian@yahoo.com, https://orcid.org/ 0000-0003-0433-9602

Copyright: © 2023 by the authors. Submitted for possible open access publication under the
terms and conditions of the Creative Commons Attribution (CC BY) license
(https://creativecommons.org/licenses/by/4.0/).


https://orcid.org/%200000-0002-3066-4858
0000-0003-0433-9602

Nature-based Physical Activity: A Quasi-Experimental... 80

Extended Abstract

Background and Purpose

Visual-motor coordination as one of the perceptual-motor capabilities helps to process visual
perception and is a complex process in integrating visual perception skills with fine and gross motor
activities. This skill coordinates visual inputs with motor outputs to achieve the optimal motor pattern
and improve the quality of writing skills (1, 2). Changing physical and environmental activities helps
pre-school children to improve their visual-motor skills and make more progress in skills such as
writing words and numbers, handwriting, painting and drawing in pre-school children (1).
Considering the importance of the component of visual-motor integration in the cognitive
development and motor performance in children, researchers have investigated the effectiveness of
various exercises and interventions on improving this component. Nature-Based Physical Activity
(NBPA) is one of these interventions. Nature-based physical activity refers to activities that are done
in green and blue open spaces. Open green spaces mean accessible public places with natural
vegetation such as trees, plants, and lawns, or formal places such as parks and out-door sports fields,
as well as more natural spaces such as forests and nature reserves (3). Some of the noticeable results
of studies on the effectiveness of horticulture on quality of life in children like increasing mental
health and concentration, flourishing creativity, increasing sense of worth, harmony with nature and
environment, higher sense of responsibility, development of intrapersonal skills, improvement of
social and behavioral skills, educational benefits and environmental protection are approved (4). The
aim of this study was to investigate the effect of nature-based physical activity based on gardening
on visual-motor perception and improvement of drawing indices in pre-school children.

Materials and Methods

The current research had a quasi-experimental design. The statistical population included all five-
year-old female children of Isfahan city. Thirty children were selected using the convenience
sampling method. Then, they were randomly divided into two experimental groups (n=15) and control
group (n=15). All the children participating in this research took the Bender-Gestalt test as a pre-test
and after completing the intervention, for the post-test. The experimental group participated in nature-
oriented activities based on gardening in eight sessions (60 minutes for each session), twice a week.
These sessions were designed and planned based on the classification of the intervention protocol of
nature-based activities by Coventry et al. (2021) (5). The data was analyzed using SPSS-24 software
in two descriptive sections including (mean and standard deviation) and inferential (covariance
analysis test for the effectiveness of nature-based physical activity training).

Results

There is a statistically difference between the average of post-test scores of visual-motor perception
indices, the total score of visual-motor perception and drawing indices and the total score of drawing
indices by controlling the effect of the pre-test. In other words, it can be stated that the training of
nature-based physical activities has an effect on the reduction of shape distortion error, incorrect
composition error, continuity error, rotation error and the total score of visual-motor perception errors
in the post-test stage. Besides, these green and blue activities influence increasing visual memory,
visual perception and improving the total score of drawing indicators in the post-test stage. In visual-
motor perception, continuity error with an impact factor of 0.70 (which means continuing to draw a
figure, for example, a row of dots in picture number 1 and 2 of the Bender-Gestalt test, in a situation
where the child must stop and inhibit drawing) and in drawing indices, visual perception with an
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impact factor of 0.87 (which means understanding the integrity and drawing the shape from the whole
to the exception, in such a way that a harmonious and similar shape with the original image is
obtained), are the most effective due to nature-based physical activities based on gardening.

Discussion and Conclusion

The difference between the two experimental and control groups showed that the children who were
active in the outdoor environment significantly had better coordination of visual-motor perception
and drawing indices. Therefore, nature-based physical activity and gardening help children to further
develop their sensory-motor perception skills to enter school. The previous research showed the
positive effect of the environment and provision of the environment on children's development (6-9).
Unstructured outdoor play increases children's balance and coordination more than unstructured
indoor play. Increased motor function includes balance coordination, function, maintaining posture,
muscle tension and visual-motor integration relating to large amount of social play in outdoor and
nature environments (10). It seems that access to natural environments and gardens is important for
pre-school children because they have many opportunities to participate in deep and complex play
and is necessary for normal development. Engaging with the outside environment improves fine
motor skills. Using the hands to interact with the physical aspects of nature strengthens fine motor
skills. Because the nature makes it possible to easily practice reaching, grasping, manipulation and
object control skills. For example, gardening requires proper alignment, stabilization, and positioning
to ensure that one effectively maintains balance and completes the essential tasks associated with
gardening (including watering, pruning, and planting). Further, children exercise grasping,
manipulation, and coordination skills through building a fort (using dirt, sticks, leaves, and rope). In
addition, gathering materials for the fort allows children to practice the gross skills including bending,
lifting, moving, carrying. Digging in the dirt, climbing trees, and handling plants and other natural
materials provide opportunities to practice fine motor skills in nature as well as two-way coordination
skills. Natural materials such as water, soil, sand, algae, pieces of wood, leaves of various colors and
shapes, fresh or dried colorful flowers on the ground, fruits of trees such as pine and cedar, stones of
various shapes, and bird feathers have unique features (such as smallness, largeness, looseness,
softness and hardness) that their manipulation helps to develop children's fine motor skills (11).
Therefore, it is suggested to use the natural as a rich environmental capability for children's activities.
In addition, the nature-based physical activity should be the basis of education and learning in
preschool children. Regarding to the advantages of nature, there is a need for more research on the
effects of nature-based physical activity as a developmental intervention on children of different ages
especially in preschool children.

Keywords: Nature-Based Physical Activity, Gardening, Visual-Motor Integration, Graphomotor
Skill
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1. Social Horiticultural Activities
2. Green and Blue Exercise

3. Care Farming

4. Environmental Conservation
5. Nature-Based Arts
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Table 2- Descriptive indices of visual-motor perception errors and drawing index in two experimental
and control groups
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Table 3- Intersubject effects of multivariate covariance analysis of visual-motor perception and
drawing index
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