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Abstract

1t is widely acknowledged that education of the young children
should start from preschool in order to target the age at which
learning and brain development are at their best. However,
children's nature necessitates the use of pedagogies that ensures
learners active participation and interaction with the natural
environment especially when learning the science process skills.
This study investigated the effect of bi-modal schoolyard
pedagogy and gender on science process skills of preschool
children in Oyo State, Nigeria. Three hypotheses were formulated
to guide the study. This study adopted the pretest - posttest control
group quasi-experimental research design. The study has a
sample size of 113 preschoolers in public schools in Ibadan, Oyo
State, while the teachers and research assistants participated in
the data collection and instrument administration process.
Science Skills Rating Scale (SSRS) and Social Skills Assessment
Rating Scale (SSARS) were used for Data collection. The
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instruments which were rated on 4 points Likert scale were
validated through experts in the field of early childhood education
and related field of study while the reliability index of (0=0.78)
and (o = 0.82) were calculated for SSRS and SSARS respectively
using Cronbach alpha reliability technique. The study found a
significant main effect of schoolyard pedagogy on science process
skills (F, ,,,, = 4.188, p<.05). There was no significant main effect
of gender on science process skills (F, ,,, = 0.336,p>.05) while the
interaction effect of treatment and gender was also not
significant(F,, ,,=0.468, p>.05). It was concluded that
Schoolyard Pedagogy helped the preschoolers to learn the science
process skills and other skills better. It was recommended among
others that, teachers, educational administrators and all stake
holders should therefore work hand in hand to ensure provision of
good learning environment and explore the potentials of the
schoolyard as an extension to the classroom.

Keywords: Preschool, Schoolyard Pedagogy, Gender, Science
Process Skills

Introduction

Education is a veritable and potent development tool for
any nation or society. It is not surprising that the sustainable
development goal three centres on quality education. However,
for the true development of any society, the educational system
has to make functionality its target. This means that the skills to be
acquired should equip the learners to contribute their quotas
towards solving of societal problems. Bell (2016) described
sustainable development education as including the education of
individuals who are capable of creating, and developing an
environment that is more sustainable, as well as economy and
social order and those who can make strategic plans for the future.
Nigeria as a nation is still developing especially, in terms of
technological advancement. Hence, science related disciplines
should be made one of the priorities in setting an agenda for a
functional educational system.
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Acquisition of these skills should start from the preschool
since children at that stage learn at the fastest rate and it forms the
foundation for more sophisticated learning. In recognition of this,
one of the early childhood education objectives in Nigeria
includes "to inculcate in children the spirit of enquiry and
creativity as they explore nature, environment, art, music and
make use of toys" (FRN, 2014). Preschool instils many live-long
skills in children. It enables them to become more independent,
have confidence and experience all round development.
Obiweluozor (2015) observed the preschool education as being
noted to be the first step towards entrance into the world of
knowledge as well as a gate to a purposeful academic life as a
result of which it is well-thought-out for relevance to the
educational development of a child.

Preschool education in Nigeria has gone a long way. It
started from the stage of low public acceptance to obvious public
acceptance judging by the patronage enjoyed by private
elementary schools which usually have integrated preschool
sections (Onuka & Arowojolu, 2009). Also, all the public schools
now have their own integrated preschool session which has been
helping the public primary schools to maintain their enrolment
since it gives them the opportunity to catch the children very
young. Public preschools also provide alternative for parents who
may be unable to afford the fees in private schools.

Despite efforts by the government at various levels and
international bodies to ensure the quality of these preschools
(Osho, 2022), so that the children can benefit maximally, more
innovative instructional strategies are still needed in the
preschools given the peculiarity in the learning needs of the
children and the variability of their individual learning needs.
Children are naturally curious and therefore needs instructional
strategies that will help them to satisfy their curiosity while they
learn in the process. The instructional strategies employed by
teachers at that level do not take cognizance of the needs of the
children; they are rather monotonous, not interesting, mostly
based on rote learning and do not consider the children's attention
span.
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Instruction at this level in many preschools is restricted
only to the four walls of a classroom. They are subjected to
conventional instructional strategies which are majorly teacher
centered. They are not allowed to explore their environment and
engage in developmentally-appropriate and age-appropriate
plays. Ekine (2016) observed that many preschool children are
constantly denied the opportunity to learn away from their desks,
learn outside the classroom or experience activities-based
learning. In the same vein, for Salami (2015) observed that typical
instructions in the schools involved “memorisationand recitation
of basic elements of literacy and numeracy such as letter
recognition, writing and numbers.” Children cannot benefit
maximally from these kinds of approaches”.

Meanwhile, the inculcation of the spirit of enquiry through
exploration of nature and environment as prescribed in FRN
(2014) will only be possible with the adequate attention given to
the science process skills of the children through the deployment
of good instructional strategies by the educators at that level and
adequate exploration of the environment for learning
opportunities. According to an observation by Rahman et al.
(2018), the science process skills in children include observation
skills using senses, classifying, inferences as well as measuring.
They further suggested that children should be exposed to science
process skills from preschool. These skills will help the children in
learning sciences, not only later in life but also, right from
childhood. Given, the nature of the science process skills, they
may be better learnt through instructional strategies that
encourage exploration and involve hands-on activities.

Waite (2011), is of the opinion that unexpected
opportunities are mostly abound outside the classroom for
boosting of learning and support of child development. In this
case, Schoolyard Pedagogy (SYP) and other outdoor pedagogies
provide opportunities for learner-centered and inquiry-based
learning across multiple disciplines (Feille & Nettles, 2019). The
SYP allows the teachers to exploit the availability of the
schoolyard as an opportunity to extend the normal in-class
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learning to a space where interaction with nature and reality is
assured. This easily links the content with the real world and
thereby help the children to learn more.

However, SYP may be grouped into two namely,
Structured Schoolyard Pedagogy (SSYP) and Unstructured
Schoolyard Pedagogy (USYP). In SYP, the teacher engages the
children in a structured outdoor lesson in which case the children
are to follow rules towards attainment of certain objectives. The
role of the teacher is provision of partnership in facing difficult
tasks and reflection on their experiences. USYP on the other hand
allows the children to freely decide on the choice and mode of their
activities. The role of the teacher is then reduced only to planning
of the environment and observation. The children are thereby
accorded the freedom of choice of learning activities making
boredom unlikely.

Several factors may have effects on the success of SYP on
the science process skills of preschoolers. The factors may include
age, gender, school location, mental ability, etc. Gender has been
over a long time been a factor in the performance and choice of
females in STEM disciplines. Orile-ede et al. (2021) posited that
men are more likely to take on roles in STEM disciplines than their
females who appears to be more interested in non-STEM
disciplines. Researches on gender differences in science process
skills have presented some inconsistent outcomes. The current
study investigates the interaction effect SYP and gender on
science process skills of preschoolers in Oyo State.

Statement of the Problem

Preschoolers need to learn science process skills as
foundation for their future leaning in science. The practice of
restricting the learning of the preschoolers only to their desks in
the classroom is neither age appropriate nor developmentally
appropriate. It has proven to be mostly less effective especially for
children at the preschool age to learn science process skills.
However, many preschoolers in Nigeria still endure such
instructions. Some studies have suggested few outdoor
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instructional strategies. Fewer of the studies were however carried
out in Nigeria. Also, most of the studies that focused on SYP did
not consider two modes of the pedagogy namely, SSYP and
USYP. So also, many did not consider other factors that may have
effect on science process skills of the preschoolers in respect to
gender. This study therefore investigates the interaction effect of
Schoolyard Pedagogy and gender on the science process skills of
preschoolers in Oyo State, Nigeria.

Objectives
The study investigated the effect of bi-modal schoolyard
pedagogy and gender on science process of preschoolers in Oyo
State, Nigeria. The specific purposes were to:
(1) examine the effect of treatment on science process skills
(1))  determine the effect of gender on science process skills
(iii)  examine the interaction effect of treatment and gender on
science process skills

Hypotheses
The researcher would test the following hypotheses based

on the objectives stated above.

H,1: There is no significant main effect of treatment on science
process skills of preschoolers.

H,2: There is no significant main effect of gender on science
process skills of preschoolers.

H,3: There is no significant interaction effect of treatment and
gender on the science process skills of preschoolers.

Methodology
Research Design
This study adopted the pretest - post-test control group
quasi-experimental research design. The design is schematically
presented thus:
O, X, O, - Experimental groupone
O, X, O, - Experimental grouptwo
O, X, O, - Controlgroup
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Sample and Sampling Techniques

Purposive sampling was adopted to select 113
preschoolers precisely pupils between age 5 — 6 years while
simple random sampling techniques was adopted to select pre-
primary class teachers in Five public Preschools were purposively
selected from the three Local Government areas divided among
Three Local government areas were randomly selected from the
eleven Local Government Areas within Ibadan, Oyo State. The
three local government areas were randomly assigned to
treatments and control groups.

Instrumentation
1. Science Skills Rating Scale (SSRS)
2. Social Skills Assessment Rating Scale (SSARS)

Instructional Guides

1. Structured Schoolyard Pedagogy Guide (SSPG)

2. Unstructured Schoolyard Pedagogy Guide (USPG)

3. Conventional Method Guide on Schoolyard Pedagogy
(CMGSP)

Procedure for the Study
The study took twelve weeks following the stages below.

Preliminary Stage

The preliminary stage involves a visit to schools to be
selected, selection and training of research assistants and
administration of pre-test measures. These activities are explained
below.

Visit to the Selected Schools

The researcher visited three schools to selected using
certain set criteria. The participating research assistants and
teachers were reached personally and given information about the
study. They were intimated with the roles they were expected to
play. This lasted for one week.
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Selection and Training of Research Assistants

The Preschool teachers and research assistants were
trained in their respective schools. During the training, the
participating teachers and research assistants were exposed to the
various activities that would require their attention. The research
assistants were trained on how to administer the response
instruments and how to implement the schoolyard pedagogy
following the three instructional guides (SSPG, USPG and
CMSPG). The research assistants were assessed after being
trained to ascertain their level of competences in implementing the
activities.

Administration of Pretest

Pre-test conducted on all the Preschool school children in the
experimental and control groups by the researcher and research
assistants using the response instruments (Science Skills Rating
Scale - SSRS and Social Skills Assessment Scale - SSAS). This
lasted for one week.

Treatment Stage

Treatments was carried out on both experimental and
control groups, that is, (Structured Schoolyard Pedagogy Group,
Unstructured Schoolyard Pedagogy Group and Conventional
Method Schoolyard Pedagogy Group) for a period of eight weeks.
The lesson in each group were carried out following the steps
below.

Structured Schoolyard Pedagogy Group
The five steps below were followed to implement the

lesson activities in this group.

Step 1: Teacher prepared the schoolyard area with relevant natural
materials and in line with the topic for the week. Teacher
introduced the topic of the day.

Step 2: Children listened to a story or sing song or recite thymes
about the topic in focus and teacher will divide them into
groups.
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Step 3: Children in their respective groups explored the materials
in the schoolyard by engaging in different activities
relevant to the topic being treated.

Step 4: Teacher moved around to observe children in their
respective groups. Teacher asked open-ended questions to
make children express their thoughts about the activities,
think about their experiences and how it relates to their
daily life. The teacher offered assistance to the children
when needed and she motivated passive children to be
involved in the activities.

Step 5: Children gathered thereafter to reflect on and review the
activities. They reported or talked about their experiences.
The teacher stimulated children by asking them questions
that will encourage them to think about what they had been
through and to relate it to their real-life experiences.

Unstructured Schoolyard Pedagogy Group
The five steps below were followed to implement the

lesson activities in this group.

Step 1: Teacher will prepare the schoolyard area with relevant
natural materials and in line with the topic for the week.
Teacher introduces the topic of the day.

Step 2: Children listened to a story or sang songs or recited rhymes
about the topic in focus and teacher divided them into
groups.

Step 3: Children, on their own, explored the materials in the
schoolyard by engaging in different activities relevant to
the topic being treated.

Step 4: Teacher moved around to observe children as they engage
in the activities. Here, teacher did ask questions or scaffold
children in any way.

Step 5: Children gathered thereafter to reflect on and review the
activities. They reported or talked about their experiences.

Conventional Method on Schoolyard Pedagogy Group
The seven steps below were followed to implement the
lesson activities in this group.
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Step 1: Teacher introduced lesson.

Step 2: Teacher explained the concept in focus with relevant
teaching aids.

Step 3: Teacher led the pupils in repeating the concept explained
after her.

Step 4: Teacher asked questions on the topic taught

Step 5: Teacher summarised and concluded the lesson by going
briefly over it again.

Step 6: Teacher gave class work or exercises to pupils to write or
practice in their notebooks.

Step 7: Teacher gave homework to pupils.

Post-treatment Stage
Administration of the Post-test

Post-test administration was conducted during the last
week in the experimental and control groups by the researcher and
research assistants using the using the response instruments
(Science Skills Rating Scale - SSRS and Social Skills Assessment
Scale - SSAS). This will last for one week.

Ethical Consideration

Permission was secured from the relevant local
government education offices to involve the schools to be selected
in the study. Also, an informed consent form was produced to
obtain the consent of the teachers that participated in the study. In
addition, another informed consent form was designed for parents
to secure their permission to involve their children in the study.
The consent forms were sent to the parents through their children
and with the assistance of the school.

Results
H,1: There is no significant main effect of treatment on

preschool children's development of Science Process
Skills.

To test this hypothesis, Analysis of Covariance (ANCOVA) was
carried out and the result is presented in Table 1
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Table 1: Tests of Between-Subjects Effects, Dependent

Variable: Post Science Process Skills

Source Type Ill Sum Df Mean F Sig. Partial Eta
of Squares Square Squared

Corrected 13130.994° 11 1193.727 11.890 .000 .564

Model

Intercept 5335.005 1 5335.005 53.141 .000 .345
Pre Science  7370.556 1 7370.556 73.416 .000 .421
P Skills

Treatment 840.962 2 420481 4.188 .018 .077
Gender 33.765 1 33.765 .336 563 .003
Education 7.316 1 7316 .073 788 .001
Treatment 93.911 2 46.956 468 .628 .009
* Gender 2 5.727 .057 945 .001
Treatment 11.454 1 .003 .000 996 .000
* Educ 1 162.248 1.616 .207 .016
Gender .003 101 100.394

* Educ

Treatment 162.248 113

* Gender

* Educ

Error 10139.785 112

Total 485479.000

Corrected Total 23270.779
a. R Squared = .564 (Adjusted R Squared =.517)

Table 1: Tests of Between-Subjects Effects, Dependent Variable:
Post Science Process Skills

The data on Table 1 show that there is a significant main effect of
treatment (Instruction) on preschool children's development of
Science Process Skills. (F,,,;,=4.188,p <.05=0.018). Based on
this finding, hypothesis 1 was rejected. In order to show which
group brought about the significance, Estimated Marginal Means
(EMM) was carried out and the result is presented in Table 4.5.
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Table 1.1: Estimated Marginal Means of Post-test development of
SPS score according to Treatment

Grand Mean
Dependent Variable: Post Science Process Skills

Mean Std. Error  95% Confidence Interval
Lower Bound Upper Bound

64.468" 1.455 61.582 67.355

a. Covariates appearing in the model are evaluated at the
following values: Pre Science Process Skills =47.7965.
b. Based on modified population marginal mean.

Treatment

Table 1.2: Dependent Variable: Post Science Process Skills

Treatment Mean  Std. Error 95% Confidence Interval
Lower Bound Upper Bound
Structured SYP 70.122° 2.473 65.218 75.027
Unstructured SYP 62.265"° 2.282 57.738 66.791
Conventional TS  60.467" 2.691 55.129 65.805

a. Covariates appearing in the model are evaluated at the
following values: Pre Science Process Skills=47.7965.
b. Based on modified population marginal mean

From the data in the EMM, Tables 4.5, the grand mean is 64.468
for the development SPS. The data in Tables 4.6 revealed that the
Experimental Group I (Structured SYP) had a mean score of
70.122, experimental Group II (Unstructured SYP) had a mean
score of 62.265, while the Control group (Conventional Teaching
Strategy) had an adjusted mean of 60.467. This indicates that the
Experimental Groups performed better than the Control group
confirming that treatment had differential effects on the
development of Science Process Skills of the respondents making
a contribution of 0.0059% (.077)2 to the development of Science
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Process Skills. The remaining 99.99% were due to pre-test
measures and other unexplained sources not covered by this study.
Relatively the experimental group I accounted more for the
variance observed in the dependent variable followed by the
experimental group Il and lastly the control.

H,2: There is no significant main effect of gender on preschool
children's development of Science Process Skills.

The data in Table 1 revealed that there is no significant main effect
of gender on preschool children's development of Science Process
Skills. (F .., = 0.336 p> .05). Based on this result, hypothesis 2
was not rejected. Estimated Marginal Means, Table 1.1, was
determined to examine the differences in the post-test means of
the two categories of gender.

Estimates

Table 1.3: Dependent Variable: Post-test Science Process Skills

Gender Mean Std. Error 95% Confidence Interval
Lower Bound  Upper Bound

Male 63.497*"  2.151 59.229 67.765

Female 65.278" 1.976 61.358 69.197

a. Covariates appearing in the model are evaluated at the
following values: Pre-Science Process Skills =47.7965.
b. Based on modified population marginal mean.

From the data in the EMM, Table 1.2, the grand mean is 64.468 for
the development or acquisition of Science Process Skills. The data
in Table 1.3 revealed that the males had a mean score 0f63.497 and
the females had an adjusted mean of 65.278. With this result, the
females had a better post-test acquisition mean score but from
ANCOVA this was not significant. This indicates that there is no
significant difference in the development or acquisition of Science
Process Skills across gender and so hypothesis 2 was not rejected.
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H,3: There is no significant interaction effect of treatment and
gender on the acquisition of Science Process Skills.

From the ANCOVA summary, Table 1, it could be seen that there
was no significant interaction effect of Treatment and Gender on
the acquisition or development of Science Process Skills. (F, .=
0.468, p>.05). Based on this result, hypothesis 3 was not rejected.
This means that the interaction effect of treatment and gender did
not produce any remarkable changes in the development of
Science Process Skills.

Discussions of Findings

The finding of the study revealed a significant main effect
of Structured School Yard Pedagogy and unstructured Schoolyard
Pedagogy on development of Science Process Skills' development
of the preschool children who took part in the study. This means
that the School Yard Pedagogy - Both structured and unstructured-
increased the rate science skills development of the pre -school
children who took part in the study. However, the children in the
structured school yard pedagogy group had a better performance
than those in the unstructured school yard pedagogy group. The
findings have agreement with that of Ting and Siew (2014) who
found that outdoor school ground lessons improved Learner's
acquisition of science process skills better than the conventional
instructional strategy. Although, Ting and Siew (2014) did not
separate their experimental groups into structured and
unstructured as we have in the present study. The probable
explanation for this is that children are naturally curious and the
school yard afford them the chance to satisfy their curiosity and
consequently to learn. Not only this, the children were able to
interact with the natural environment; observe the components of
the environment and carry out simple tasks based on their
observation. This finding further provides evidential support for
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the constructivist theory of learning. The More Knowledgeable
Other (MKO) as put forward by Vygotsky in this case were the
teachers which gave necessary support for the Structured
Schoolyard Pedagogy group. The effort of the MKO probably
explains why the children in the Structured School Yard Pedagogy
group performed relatively better than those in the unstructured
School Yard Pedagogy group.

The findings of Hypothesis 2 revealed no significant effect
of gender on the science process skills of the preschool children.
This indicates that neither male preschoolers nor the females had a
significantly better improvement in the science process skills. The
female preschoolers had a better performance on their science
process skills than the males but the difference in performance
was not significant enough for generalisation. This finding is in
tandem with the findings of Akintemi and Oduolowu (2021) who
reported no significant effect of gender on pre-primary school
children science process skills. It also supports the findings of
Yuliskurniawati et al. (2019) whose study outcomes showed no
gender difference in the science process skills of children. The
present study is not however in agreement with Thejiamazu, Neji,
and Isaac (2020) who reported gender difference in the science
process skills of children. This finding could be as a result of non-
biased treatment in which both genders had access to equal
treatment and learning opportunities. This pointedly shows that
equality in access and opportunities discourage gender disparity
in acquisition of science process skills.

The result of hypothesis 3 revealed that there is no
significant interaction effect of Schoolyard Pedagogy (Both
structured and unstructured) and Gender on the acquisition or
development of Science Process Skills. This indicates that neither
the male nor the females performed significantly better on science
process skills despite exposure to school yard pedagogy.
Similarly, Nwosu and Ndanwu (2020) reported no significant
interaction effect of teaching method and gender on the mean
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interest scores of students in electronic libraries. The said study
was however conducted on Computer Aided Instruction (CAI) as
against School Yard Pedagogy in the present study. Also, Nwosu
and Ndanwu (2020) targeted a population different from the
population in the present study. The dependent variable in the
earlier study was interest of students in electronics library. By
implication, the result might be caused by an observed treatment
that is free of bias along the line of gender during the study. It may
however be a pointer to the artificiality of male dominance in
STEM disciplines, however, gender alone may not be a
determinant of a child's success in sciences once there is equal
opportunities.

Recommendations

It was recommended based on the following that;

The findings will awaken the consciousness of the teachers about
the need to maximize the use of the entire space in the school for
enhancement of Instruction, especially science Instructions.

School proprietors and administrators should also provide
support in the provision of conducive learning environment for
science process skills. Sophistication to the extent of complete
replacement of natural environment may be potent enough to
hinder learning of science process skills.

Further studies are needed to find out the interaction
effects of moderator variable on school yard pedagogy. Suggested
moderator variables include school location, school type, cultural
beliefs and so on
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