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Abstract: This study was motivated by the researcher’s observation that pupils in the Pepease Presbyterian Basic
Six class had difficulty understanding the human skeleton. The study involved 33 pupils and employed an action
research design. Findings showed that pupils demonstrated better understanding of the human skeleton when
instruction was supported with a skeletal model designed by the researcher, compared to lessons delivered through
theoretical explanations alone. Interviews, tests, and questionnaires were used as research instruments to gather data.
The improvised skeletal model proved effective, as reflected in the pupils’ markedly improved performance after the
intervention. Based on the results, the study recommends providing periodic in-service training for science teachers,
particularly those in remote areas, to equip them with skills for designing improvised instructional materials for topics
in the Basic School Science curriculum.
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1. Introduction

Science forms the basis for inventions, manufacturing and simple logical thinking geared towards making the
environment a better place to live. Levy (2007) observed that basic education forms the basis of human resource
development. Therefore, the adoption of teaching learing materials (TLMs) in teaching will form the fundamental basis
for growth and development of the potentials, competencies, abilities, capabilities, aptitudes and values of learners.
However, (Chakaninka et al., 2012; Mtsi & Maphosa, 2016) are of the assertion that most rural Basic Schools in Africa
are marked by a shortage of TLMs.

According to Kapur (2019) and Busljeta (2013), the TLMs should be given greater attention as a major aspect that
would promote students learning and help in the realization of academic goals and objectives. For this reason, teachers
and other stakeholders in education need to focus on bringing about developments in the TLMs.

According to Adu-Gyamfi (2013), students’ repulsive attitude to science is due to the fact that the subject has been
allowed to be taught in less practical nature. That is to say, teaching and learning of science has become the transfer
of knowledge from science teachers and textbooks to students. Furthermore, Adu-Gyamfi (2014) in deducing the
challenges faced by the integrated science teachers stated that their major one among the challenges is the unavailability
of Teaching and Learning Materials.
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Most Educators believe that instructional resources enhance lesson delivery and learning process, enable teachers
and students to interact and control their learning environment for better results (Olawale, 2013; Igbo & Omeje, 2014).
It is interesting to note that the use of instructional resources breaks the language barriers, saves time, helps teachers to
use different teaching and learning methods and enables students to have a better conceptual understanding of the search
image.

According to Effiong, & Igiri (2015), instructional materials are tools locally made or imported that help to
facilitate the teaching/learning process. It is rather unfortunate that most teachers at the basic level neglect the fact that
without the provision of TLMs by the government for them to teach, they could also gather the local materials and with
the assistance of the pupils prepare their own.

In an attempt to relate TLMs to the teacher and learner (Olayinka, 2016; Adalikwu & lorkpilgh, 2013) state that
instructional materials serve as the channel between the teacher and the students in delivering instructions and the
motivation on the teaching-learning process. They are used to capture students’ attention and get rid of boredom.

The main purpose of science teaching is to provide the workforce in the science and technology and also inspire
students with a desire to self-improvement and achievement of excellence (Kraiger & Ford, 2020; Brown et al., 2013).
However, without TLMs in science teaching, rote learning is encouraged and pupils are therefore trained in this case to
“chew, pour and forget” (learning only for examination).

Ibrahim (2012) claims that adequate instructional materials in science teaching should be provided in order to
meet the standards of science teaching. According to Adalikwu and lorkpilgh (2013), instructional materials possess
some inherent advantages that make them unique in teaching. They provide the teacher with interesting and compelling
platforms for conveying information since they motivate for more learning. Most students are Science phobias because
the way the subjected is presented to them as something that is heard but not really in existence or as a mystery (Driessen
et al., 2020).

Adeyemo (2010) indicated that one cannot dissociate the poor performance of students in a lesson to its
abstractness. Unfortunately, the Science teachers in the area under study result in abstract ways to handle their lessons
and hence the low achievement of the pupils observed by the researchers.

Adeymo (2010) and Moreno-Guerrero et al. (2020) observed that teachers have it as responsibility to put into
action their creativity and innovativeness in selecting and using instructional materials among others to motivate
students to learn in the context of their learning environment.

The government of Ghana in the quest to improve upon the quality of science and technology in Ghana stresses on
Science Education in the Vision 2020 and therefore one of the basic objectives of Vision 2020 is to develop adequate
scientific and technological capabilities to lead to infrastructural development which will enable industries and other
sectors of the economy to provide the basic needs of the nationals (Towsep & Anamuah-Mensah, 1991). To realize this
vision, basic Education in Science should be made concrete to boost the interest of the future generation in Science. This
cannot be done without the use of TLMs in teaching science, especially at the basic Schools. In the observation made by
Shri (2013), TLMs are aids used by the teacher to teach effectively to enable learners to learn effectively.

Again, Yeboah et al. (2019) stated that developing countries, including Ghana, are not able to provide teachers with
instructional resources for teaching and learning due to financial constraints, hence science, in particular, is a subject that
pupils and students in Ghana generally do not perform well both at the basic and senior high levels which are evident
from the end of level examinations over the years. Ghana as a developing country for that matter is trailing behind other
countries in her development due to the low level of scientific advancement because Science as a discipline seems to
be not attractive to a lot of students due to the abstract nature in which the subject is taught at the basic level, a problem
teachers attribute to the governments’ inability to provide schools with science TLMs.

Benson and Odera (2013), simplifies the need for TLMs in the delivery of lessons more especially that of Science
by stating that, the primary purpose of instructional materials is to make teaching and learning more effective and also
facilitate it.

Pepease Presbyterian Basic School where this research was undertaken is situated in the heart of Pepease, a
relatively small community in the Kwahu-East District of the Eastern Region of Ghana is of no exception.

Little is known about the use of TLMs in handling topics such as “The Human Skeleton” in the study area.

The study, therefore, seeks to improve pupils’ understanding of the Human Skeleton through the researcher’s own
designed skeletal model in addressing the challenge in obtaining TLMs to teach the topic, “The Human Skeleton”.
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1.1 Statement of the problem

It is observed that Pepease Presbyterian Basic School lacks the basic TLMs for the teaching of most topics in
science, especially that of the human skeleton. Therefore, Pupils find it difficult to grasp the concept behind the human
skeleton and hence perform poorly when a lesson on the human skeleton is evaluated.

1.2 Purpose of the study

The purpose of this study was to investigate the effects of integrating the researcher’s own designed skeletal model
to aid teaching and learning of the “Human Skeleton” at the Pepease Presbyterian Basic Six.

1.3 Research question

To what extent the integration of the researcher’s designed skeletal model into teaching and learning helps to
improve pupils’ performance in the “Human Skeleton™?

1.4 Significance of the study

1. The study will help Science teachers in the Pepease Presbyterian Basic School to deliver lessons on the human
skeleton at ease.

2. This research will help Ministry of Education and Ghana Education Service to organize in-service training for
Basic School Teachers to abreast them with how to organize local materials to prepare TLMs, especially the remote area
where TLMs are mostly lacking.

In addition, the data collected will also help future researches into improvisation.

1.5 Hypothesis (Ho 1)

There is no significant difference between the performance of students in the lesson on “The Human Skeleton”
taught using the researcher’s own designed skeletal model and that taught in abstract.

2. Methodology

The methodology unfolds the research design chosen for the study, research instruments, the population, sample
size and the sampling procedure adopted for successful research.

It also includes among other things, a thorough and explicit description of a set of planned and implemented
strategies bordering on the problem in question for which the study was undertaken.

2.1 Research design

The action research design was the choice of the researcher amongst the options offered since it is research directed
towards finding ways of solving a noticed problem in the most practical way possible in an immediate environment.

Otherwise stated, it is the on-the-spot procedure designed to deal with concrete problems located in an immediate
situation and this completely suits the researcher as the main intention is to find a remedy to a group of distinct pupils
who have problems concerning the study of the human skeleton.

It is also worth noting that the action research, as it is activity-based, makes the outcome of the research more real
and vivid after the implementation of well planned and structured procedures, thereby erasing the abstraction connected
to the study. This enables the researcher to decide whether the strategies adopted call for further modifications whilst
the target group involved benefits also by grasping and comprehending easily, and suggested solutions to the problem
studied.

However well, the action research may suit the problem under study; it leaves quite a noticeable dent in one’s
finances as well as the considerable amount of time it requires which cannot be overemphasized.
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2.2 Population and sample selection

The population selected for this study was the Pepease Presbyterian Basic School class Six pupils, of which Sixteen
(16) were females and Seventeen (17) were males, totalling Thirty-three (33).

2.3 Sample size

Twenty (20) pupils constituting a subset of the total population of Thirty-three (33) pupils were selected for the
study. This number of pupils was selected as the sample size because it gives a fair representation of the population.

2.4 Sampling procedure

Purposive sampling was the technique adopted in the selection of the subjects associated with the study of the
various procedures available. The researcher realized that the afore-mentioned procedure was more ideal and convenient
since it reflected the purpose of the investigation which was to enhance the performance of pupils who failed to provide
appropriate and expected solutions to an exercise during an evaluation lesson on the human skeleton.

2.5 Research instruments

In addressing the problem of pupils’ inability to grasp the concept of the human skeleton, the researcher adopted
certain techniques including the use of tools of enquiry like the questionnaire, interview and test to acquire substantive
data on the problem.

2.5.1 Questionnaire

The researcher administered the questionnaire, an inquiry document containing systematically a compiled and
well-organized series of questions direct in nature intended to be used in eliciting information based on pupils’ inability
to perform well in the topic consequently providing more insight into the nature of the problem under study and this was
administered to the respondents who were teachers and pupils. The questionnaire consisted of five sections: A, B, C, D,
and E. Section A elicited information about the demography of the respondents. With regard to section B, the items were
to seek information about pupils’ perception about science. While the section C sought information about the teachers’
difficulty in handling “The human Skeleton” as a topic in the science syllabus. Information about the strategies adopted
by the teachers in handling the topic was obtained in the section D. Last but not least, section E was to find information
about the resources and materials for teaching and learning of the human skeleton.

2.5.2 Interview

The permanent class teacher and pupils alike were interviewed by the researcher, a two-way and one-on-one
approach in which there was an exchange of ideas, information and suggested possible ways from the interviewees on
how the subjects could be delivered by teachers who will undoubtedly lead to an improvement in pupils’ performance
on the existing problem.

2.5.3 Test

Tests were conducted at both the pre-intervention and the post-intervention stages. The details of these are
described in the intervention process.

2.6 Intervention process

The intervention process consisted of pre-intervention, intervention and post-intervention. In the pre-intervention
stage, the intensity of the problem was identified. The pupils did not participate actively in class. They would not
attempt to ask questions in class. A pre-test was administered to determine the achievement of the Pupils after a lesson
on the human skeleton. In the intervention stage, the researcher’s skeletal model was introduced to teach a 30-minute
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lesson of the same class. Here the teacher taught the lesson at ease with a high level of participation on the part of the
students. The researcher then went ahead with the post-intervention in which the extent to which the intervention has
impacted on pupils’ performance was found out through a post-test and the data recorded used to answer the research
questions.

2.7 Validity and reliability

In the establishment of the Validity and the reliability of the instrument, the supervisors of this research were asked
to evaluate and approve the items and make sure that the various sections of research instruments and their various
items are in agreement with the objective of the study. The comments made and the suggestions given were taken into
consideration in the modification of the original instrument. The interview questions and the test items were constructed
and moderated by the selected well-qualified senior lecturers of Abetifi Presbyterian College of Education. The tests
were administered under very strict supervision. The inter-rater reliability was employed to determine consistency in the
rating of the pupils.

The respondents were contacted, and questionnaires were administered to them. After the items were answered,
few key questions were selected and asked again and the responses compared with the ones provided earlier by the same
respondents (Rodrigues et al., 2019).

3. Results and discussion
3.1 Introduction

This chapter seeks to present and discuss both the pre-test and the post-test results. The results indicate that
students performed better in the post-test than in the pre-test.

3.2 Pre-test results

Table 1 presents the frequency distribution of pre-test results. In other words, the table illustrates the results
obtained from students before the intervention was introduced to teach the concept of the human skeleton. The
performance of the students as seen in the table was not encouraging.

Table 1. Frequency distribution of pre-test results

Pre-intervention Results Total (X)
Scores (x) 4 3 2 1 0
Frequency (f) 3 4 2 5 6 20
fx 12 12 4 5 0 33

It can be seen in Table 1 that, the entire students in the class scored less than five. That is, none of the students
could obtain half of the total marks of ten.

3.3 Post-test results

Frequency distribution of post-test results is illustrated in table 2. In this table, the performance of the students after
the intervention (the researcher’s designed skeletal model was introduced to teach the lesson on the human skeleton) is
clearly shown. The achievement of the students at this stage seems encouraging.
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Table 2. Frequency distribution of post-test results

Post-intervention Results Total (X)
Scores (x) 10 9 8 7 6
Frequency (f) 6 5 4 2 3 20
fx 60 45 32 14 18 169

Table 2 reveals that no student scored less than six out of the total marks of ten in the post-test. It is also seen that
15 out of the 20 students scored not less than eight when the intervention was introduced.

3.4 Difference between pre-test and post-test

Table 3 shows the difference between the pre-test and post-test results. To find out whether there was a significant
difference between the performance of the students in the pre-test and the post-test, a T-test was conducted at 0.05
significant level. Table 3 presents the results of this T-test.

Table 3. Determination of significant difference between the pre-test and the post-test results

Test p-value Mean variance t-value df
Pre-test 1.65 2.239 2.024 38
Post-test 8.45

Table 3 illustrates that the mean score of the class under consideration in the pre-test is 1.65 with that of the
post-test when the intervention was introduced being 8.45 which is a higher score than the one recorded when the
intervention was not introduced. Table 3 indicates that there is a statistically significant difference between the pre-test
and the post-test results (P < 0.05). The null hypothesis is therefore not accepted.

3.5 Students’ performances

Critical observation of Tablel, Table 2 and Table 3, reveals that the difference in the pre-test and post-test results
is due to the incorporation of the intervention, namely the researcher’s own designed skeletal model in the lesson of the
human. This can be explained that in both the pre-intervention and the intervention stages, all other conditions were kept
constant except for the introduction of the skeletal model that was introduced in the intervention stage.

Since the skeletal model used was made from the locally available materials in the environment of the pupils, it
made them appreciate the use of everyday materials in their environment in the learning of Science. This is to say that
the intervention removed the misconception on the part of the pupils which makes them consider science as a mystery
and hence the lesson, in this case, was demystified. Although the original material was not available, the resourcefulness
on the part of the researcher to improvise from the readily available material in the environment appealed the lesson to
the senses of the pupils. They could therefore interact with the TLM. This is in agreement with (Frimpong et al., 2019;
Okobia, 2011), which attest that the use of the indigenous resources as TLMs in Science lessons assists to reduce the
level of abstraction and bring concreteness in teaching and learning process and help students to visualize, conceptualize
and understand the selected concept, thereby making lessons real and meaningful. The designed instructional material
is, therefore, the secret behind the higher achievements of the students in the post-test than in the pre-test. Students
taught with instructional resources in science perform creditably well compared with their counterparts taught without
instructional materials (Nwike & Catherine, 2013; Effiong & Igiri, 2015; Opare et al., 2018).
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3.6 Conclusion and recommendation

The researcher’s own designed skeletal model in this study could solve the problem of lack of TLMs in the
teaching of the lesson on the human skeleton. This is to say that pupils in Pepease Presbyterian Basic Six performed far
better when the said designed skeletal model was used in the lesson delivery than when the lesson was taught in abstract.
There was a statistically significant difference (p < 0.05) between the pre-test and post-test results of the population in
this study.

It can therefore be concluded that in the school communities especially very remote areas where there is lack of
Science TLMs, the solution is to good abreast Science Teachers on the need to improvise and how to prepare these
Teachers to improvise TLMs for their lessons.

It is therefore recommended that Ghana Education Service and other stakeholders of Basic Education in Ghana
need to organize intermittent in-service training for Science Teachers especially those in the remote areas of the country
on how to design improvised materials for the various topics in the Basic Schools Science Syllabus.

Science teachers in areas where materials to teach are difficult to come by should develop the “can-do spirit” that
despite the governments in the inability to provide TLMs for their lessons, they could provide their ones to teach the
various topics in the syllabus.
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