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Abstract

The purpose of this study was to investigate the difficulties of teaching inte-
grated science at the Junior High School level in the Kassena-Nankana Muni-
cipality. Based on the positivist paradigm, a survey design was adopted. The
study sampled eleven (11) integrated science teachers on purpose. The main
challenges of teaching integrated science were discovered to be a lack of la-
boratories (M = 1.0, SD = 0.00), a lack of laboratory apparatus and equipment
(M = 1.85, SD = 0.95), a lack of chemicals for simple experiments (M = 1.22,
SD = 0.36), insufficient teaching and learning materials (M = 2.55, SD =
1.09), and insufficient curriculum materials (M = 1.86, SD = 0.64). There
were no issues with teacher qualification (M = 3.73, SD = 1.56), teacher ade-
quacy (M = 3.27, SD = 1.19), students’ attitudes toward integrated science (M
= 3.64, SD = 0.78), or teaching strategy (M = 3.23, SD = 0.28). This means
that competent teachers are available in schools to teach integrated science.
The study suggested that well-equipped laboratories be established, as well as
investments in instructional and educational resources.
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1. Introduction

Integrated science is the integration of multiple sciences [1]. Integrated science
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in Ghana consists of biology, physics, chemistry, and agricultural science. Ac-
cording to Winarno et al [1] integrated science learning at the basic and sec-
ondary levels can equip pupils with a solid foundation for learning additional
integrated science or specialist subjects. According to Winarno et al [1], inte-
grated science seeks to integrate concepts, perspectives, and methodologies from
many scientific fields in order to comprehend scientific occurrences in everyday
life. Integrated science is a science that combines various fields (such as biology,
chemistry, and physics) [2]. Educators have obstacles in teaching integrated
science in numerous countries [1], and in most cases, teaching integrated science
is teacher-centred, limiting student participation. Teachers continue to empha-
sise one subject over others [1]. Furthermore, teachers are not yet deemed able
to design and present scientific content, scientific inquiry, scientific experiments,
technology, and societal content [3]. Various governments in Ghana have ex-
pressed concern about the condition of science education, and researchers have
concentrated on enhancing science education for economic development [4].
There is considerable concern about the outcomes of science instruction in
schools all throughout the world. Science’s relevance to society is significantly
higher than its previous influence on human affairs [5]. Quality integrated
science teaching and learning is required for citizens to understand fundamental
scientific concepts [6]. Several researchers [4] [7] have reported pupils’ disinter-
est in classroom science. Again, [8] and [9] identified factors such as the teach-
er’s insufficient content knowledge and pedagogical skills, inadequate and inap-
propriate instructional materials, inappropriate mediums of instruction, a lack
of effective supervision and monitoring at school, a lack of motivation for teach-
ers, an insufficient number of qualified teachers, and poor attitudes affecting the
teaching of integrated science [6]. According to Kaptan and Timurlenk [5], the
issues facing scientific education include inadequate teacher salaries and profes-
sional development to recruit high-quality instructors; a lack of science teachers;
and a lack of in-service training. Again, Kaptan and Timurlenk [5] noted that
pupils lack enthusiasm and self-confidence when learning science and that la-

boratory facilities are inadequate.

Statement of the Problem

Low interest in science is caused by the less practical and authentic nature of
science teaching and learning [4] [7]. Teachers must demystify how students
think about science and help them make sense of it in order to make scientific
education more successful and entertaining [4]. Science education is currently
shifting toward interdisciplinary learning. Nonetheless, the implementation of
integrated science in Ghana did not go as well as planned. As a result, students
regard integrated science as difficult and boring. The problem with teaching in-
tegrated science is that teachers’ educational backgrounds are inconsistent with
integrated science, as are inadequate textbooks and curricula [1]. In several

countries, educators experience problems teaching integrated science [1]. Pre-
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vious studies prove that integrated science learning is teacher-centred, hence li-
miting students’ participation. In teaching integrated science, teachers still em-
phasise within-subject knowledge instead of integrating multiple subjects [1].

It is crucial to note, however, that an integrated curriculum does not inhe-
rently result in integration into an individual. Instead, if the curriculum pro-
motes information assimilation, the individual will respond with intellectual
reorganisation and transformation [10]. There are difficulties in teaching inte-
grated science, and teachers have consistently expressed concern and apprehen-
sion when confronted with the scenario [11]. Again, teacher incompetence is
apparent in the manner in which they teach science [11]. Research found that
the quality of the educational experience offered by the instructor is the most
important element influencing attitudes toward school science [11].

One explanation for student attitudes toward classroom science is a dearth of
skilled science teachers. Furthermore, many science teachers are compelled to
teach subjects outside of their area of expertise, which undermines their confi-
dence [5]. According to Kaptan and Timurlenk [5], students are interested in
studying based on established interests. As a result, the best path ahead is to
provide a high-quality science education that is both hard and interesting.
Teachers must recognise what students bring to their studies as well as how var-
ious teaching approaches engage with their learning. Appropriate teaching ap-
proaches should be employed to accommodate the diversity of students’ learning
styles [5]. The poor performance in integrated science in Kassena-Nankana mu-
nicipality could be related to various obstacles teachers experience in teaching
and learning integrated science. As a result, the following questions are ad-
dressed in this research: What challenges do teachers face when teaching inte-

grated science in junior high schools?

2. Literature Review

2.1. Teaching and Learning Resources

Teaching and learning resources can be described as the tools used to convey
and transmit the specified educational material. Images, maps, pictures, sketches,
schematics, films, and written information such as newspaper clippings or ar-
ticles from scientific and technical literature are examples of this. The goal of
using teaching and learning materials in class is to help the teacher with the
presentation and transmission of educational content, as well as the attainment
of educational objectives, while also assisting students in acquiring knowledge
and profiling various abilities and values [12]. Teaching and learning resources
have benefits such as increasing student motivation, developing creativity, evoking
prior knowledge, encouraging understanding, decoding, organising, and synthe-
sising educational content, logical thinking, communication, and interaction,
and contributing to the development of different skills and the acquisition of
values in students [12]. Science equipment and resources assist pupils learn

scientific topics and allow them to experiment [13].
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2.2. Laboratory in Science Education

The science laboratory is crucial to our efforts to diversify the learning environ-
ment in which students build their grasp of scientific concepts, science inquiry
skills, and science perceptions [14]. The science laboratory, a one-of-a-kind
learning environment, is a place in which students can examine scientific phe-
nomena in small groups. Laboratory activities can improve constructive social
interactions, positive attitudes, and cognitive growth [15] [16]. A school labora-
tory’s social environment is typically less formal than that of a traditional class-
room; thus, the laboratory provides opportunities for productive, cooperative
interactions among students and with the teacher, which have the potential to
promote an especially positive learning environment. Tobin [17] proposed that
effective learning in the laboratory is achievable if students are given the oppor-
tunity to operate equipment and materials in an atmosphere conducive to
building their understanding of phenomena and related scientific concepts.
Again, Tobin [17] posits that “laboratory activities appeal as a way of allowing
students to learn with understanding and engage in a process of constructing
knowledge by doing science” (p. 405).

Inquiry refers to the various methods used by scientists to explore the natural
world, propose ideas, and explain and justify assertions based on data acquired
through scientific effort. It also refers to more authentic methods for students to
examine the natural world, suggest ideas, and explain and justify assertions
based on facts [14]. According to Gunstone [18], while using the laboratory to
help students reconstruct their knowledge may appear rational, it is also naive
because creating scientific concepts from practical experiences is a very complex
process. Thus, according to Gunstone and Champagne [19], effective learning in
the laboratory would occur if students were given enough time and chances for
interaction and reflection.

Many scientific educators now use a constructivist model as a theoretical or-
ganiser [14], which states that learners develop their ideas and understandings
based on a succession of personal experiences. Tobin [17] defined learning as a
dynamic, interpretative, iterative process. A social constructivist framework has
a unique potential for guiding laboratory instruction. Students learn more scien-
tific notions in interaction with peer investigators when they interact with chal-
lenges that they view to be important and connected to their experiences. Ac-
cording to research, laboratory inquiry alone cannot assist students in develop-
ing the complex conceptual understandings required by the contemporary
scientific community [14].

According to researchers, science cannot be interesting to pupils unless they
have worthwhile practical experiences in the school laboratory [20]. Laboratory
experiences have been claimed to promote central science education goals such
as improving students’ understanding of scientific concepts and applications;
scientific practical skills and problem-solving abilities; understanding of how

science and scientists work; and interest and motivation [20]. Inquiry-style la-
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boratories have the potential to develop students’ abilities and skills in areas such
as posing scientifically oriented questions [21] [22], developing hypotheses, de-
signing and conducting scientific investigations, formulating and revising scien-
tific explanations, and communicating and defending scientific arguments [20].
The laboratory has been given a central and distinct position in science educa-
tion, and science educators have indicated that using laboratory activities pro-
vides rich learning benefits [23]. The laboratory is especially significant since
inquiry has re-emerged as a primary style promoted for science teaching and
learning. Making observations, posing questions, examining books and other
sources of information to see what is already known, planning investigations,
reviewing what is already known through experimental evidence, using tools to
gather, analyse, and interpret data, proposing answers, explanations, and predic-
tions, and communicating the results are all part of the process of inquiry. In-
quiry necessitates the recognition of assumptions, the use of critical and logical
thinking, and the evaluation of alternative answers [23]. The learning environ-
ment is heavily influenced by the activities performed in the laboratory, the
teachers’ and students’ expectations, and the nature of assessment. It is influ-
enced in part by the materials, apparatus, resources, and physical setting, but the
resulting learning environment is much more a function of the climate and ex-
pectations for learning, collaboration and social interactions between students

and teacher, and the nature of the inquiry pursued in the laboratory [23].

3. Methodology
3.1. Design of the Study

A survey design was used to investigate the obstacles that teachers face in teach-
ing integrated science. Survey research can create intriguing data sets that allow
researchers to analyse the relationship between concepts as well as evaluate cau-
sation [24].

3.2. Sample and Sampling Procedures

The study sample included 11 integrated science teachers selected from three ju-
nior high schools. All junior high school teachers in the Kassena-Nankana mu-
nicipality were the target population. First, the three schools were chosen at
random using simple random sampling. The sample’s inclusion criteria were ju-
nior high school integrated science teachers. All integrated science teachers in
the three schools were purposefully chosen for the study. Purposive sampling is
a nonprobability sampling approach in which elements are chosen from the tar-
get population based on their fit with the study’s objectives and specific inclu-

sion and exclusion criteria [25].

3.3. Instruments for Data Collection

A questionnaire was utilised to collect data. The questionnaire was created by

the researchers and consisted of 25 Likert-type items measuring the challenges of
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teaching integrated science on a 5-point Likert scale with alternatives ranging
from strongly agree (5), agree (4), neutral (3), disagree (2), and strongly disagree
(1). The items were developed based on the researchers’ experiences and from
the literature on the challenges of teaching integrated science. The questionnaire
had nine dimensions or thematic areas: availability of laboratories, availability of
lab apparatus, availability of chemicals, availability of teaching and learning re-
sources, adequacy of teachers, teacher qualification, student attitudes toward in-
tegrated science, use of appropriate teaching approaches, and adequacy of cur-
riculum materials. Internal consistency was verified using Cronbach’s alpha re-
liability coefficient, which was 0.83, to confirm the reliability of the instrument.
This helps to verify that the questions within each concept were consistently
measured. To guarantee a sufficient response rate, the questionnaire was admi-
nistered face-to-face [26]. Before data collection, informed consent was ob-
tained, and participants were informed of the methods, risks, and benefits in-

volved with the study.

3.4. Data Analysis

The information gathered was coded and entered into the computer. The data
was analysed using descriptive statistics, such as frequencies and percentages,

using the computer software SPSS.

4. Results

4.1. Demographic Characteristics of Participants

Table 1 shows the schools that participated in the research. Most of the partici-
pants (63.6%) were from Namolo Junior High School. Two teachers (18.2%)
from St. John Bosco JHS and the other two (18.2%) from Adabayeri Junior High

School.
Table 2 presents the sex of the participants. Many of the participants (54.5%)

Table 1. Schools selected for the study.

School Frequency Percent
St John Bosco JHS 2 18.2
Adabayeri 2 18.2
Namolo 7 63.6
Total 11 100

Table 2. Sex of participants.

Sex Frequency Percent
male 6 54.5
Female 5 45.5
Total 11 100
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were males, while 45.5% were females.

The age distribution of the participants is shown in Table 3. Four participants
(36.4%) were found to be between the ages of 25 and 30, two (18.2%) were be-
tween the ages of 31 and 36, four (36.4%) were between the ages of 37 and 42,
and one (9.1%) was between the ages of 43 and 48. The majority of participants
are divided into two age groups: 25 - 30 and 37 - 42, which account for 36.4% of
all participants.

Table 4 shows the participants’ professional qualifications. The majority of
participants (81.8%) have a bachelor’s degree in education, 9.1% have a teaching

certificate, and the remaining 9.1% have a diploma in education.

4.2. Challenges of Teaching Integrated Science

Table 5 displays descriptive information about the difficulties of teaching inte-
grated science.

According to the findings, there are challenges in teaching integrated science
with an overall mean below 3.0 (M = 2.30, SD = 0.49). The bulk of items had
mean scores that were less than 3.0. However, some items have mean scores
above 3.0, such as there are charts and posters for teaching science processes (M
= 3.64, SD = 1.03); there are adequate science teachers (M = 3.27, SD = 1.19);
teachers are all trained science teachers (M = 3.73, SD = 1.56); students have a
positive attitude towards science (M = 3.64, SD = 0.81); students like science (M
= 3.64, SD = 0.92); I mostly use demonstration method to teach science (M =
3.09, SD = 1.51); I often give projects to my students (M = 3.73, SD = 0.65) and I
often use an inquiry approach in teaching science (M = 3.45, SD = 1.21). Table 6
presents the thematic areas of the challenges of teaching integrated science.

It was found that the main challenges of teaching integrated science are a lack

Table 3. Age of participants.

Age Frequency Percent
25-30 4 36.4
31-36 2 18.2
37-42 4 36.4
43 -48 1 9.1
Total 11 100

Table 4. Professional qualification.

Qualification Frequency Percent
Teaching certificate A 1 9.1
Diploma in education 1 9.1
Bachelor in Education 9 81.8

Total 11 100
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Table 5. Descriptive statistics of the challenges of teaching integrated science.

S/N Statement N M SD
1 There is a laboratory for doing science practicals 11 1.00 0.00
2 There is laboratory equipment for teaching science 11 173 142
3 There are chemicals for performing basic experiments 11 1.00 0.00
4  There is iodine for testing for starch 11 1.00 0.00
5  There are HCl and H,SO, for teaching acidity 11 1.09 0.30
6  There are litmus papers for testing acids and bases 11 173 142

There are other indicators, e.g. methyl orange, for testing

7 acids and bases oLs L
8 There are chemicals for doing food test 11 127 047
9  There are enough thermometers 11 2.82 147
10 There are enough magnets to teach magnetism 11 191 1.22
11 There are hand lenses 11 1.09 0.30
12 There are models for teaching the human skeleton 11 227 162

13 There are models for teaching the human body and organs 11 264 143

There are charts and posters for teaching science processes,

1 suchas digestion and respiration 1o3es 103
15 There are adequate science teachers 11 327 1.19
16 Teachers are all trained science teachers 11 373 1.56
17 The students have a positive attitude toward science 11  3.64 0381
18 The students like science 11 364 092
19 I mostly use the lecture method to teach science 11 264 143
20 I mostly use the demonstration method to teach science 11 3.09 151
21 I often give projects to my students 11 373 0.65
22 inquiry approach in teaching science 11 345 121
23 There are enough science textbooks for teachers 11 173 1.01
24 There are curriculum materials for science teachers 11 2.00 0.89
25 There are computers for teaching science 11 164 1.21

Overall mean 11  2.30 0.49

of laboratories (M = 1.00, SD = 0.00), a lack of laboratory apparatus and equip-
ment (M = 1.85, SD = 0.95), a lack of chemicals for performing simple experi-
ments (M = 1.22, SD = 0.36), inadequate teaching and learning materials (M =
2.55, SD = 1.09), and inadequate curriculum materials (M = 1.86, SD = 0.64).
However, teacher qualification was not a challenge in the schools selected (M =
3.73, SD = 1.56), there were adequate teachers (M = 3.27, SD = 1.19), students’
attitude towards integrated science was positive (M = 3.64, SD = 0.78), and the
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Table 6. Means and Standard deviations of challenges in teaching integrated science.

S/N Challenges M SD
1 Teacher Qualification 3.73 1.56
2 Students’ Attitudes 3.64 0.78
3 Adequacy of Teachers 3.27 1.19
4 Use of appropriate teaching approach 3.23 0.28
5 Availability of TLRs 2.55 1.09
6 Adequacy of curriculum materials 1.86 0.64
7 Availability of Lab Apparatus 1.85 0.95
8 Availability of Chemicals 1.22 0.36
9 Availability of Laboratories 1.00 0.00

teachers used an appropriate teaching approach (M = 3.23, SD = 0.28). This im-
plies there are adequate and qualified teachers in the schools for teaching inte-
grated science. The students have a positive attitude and interest in science, and
the teachers used the right methods for teaching integrated science, such as in-
quiry-based teaching, project-based teaching, demonstrations and hands-on

activities.

5. Discussion

It was found that the main challenges of teaching integrated science are a lack of
laboratories, a lack of laboratory apparatus and equipment, a lack of chemicals
for performing simple science experiments, inadequate teaching and learning
materials, and inadequate curriculum materials. The findings of this study are
consistent with those of previous studies. For example, Adu-Gyamfi [4] found
that science teaching materials and equipment are not available in schools.
Again, the schools at the JHS level are without science laboratories [4]. The
science laboratory has been recognised as a unique instructional environment
that allows students to engage in processes of investigation and inquiry in a
manner that makes student learning more meaningful than with other forms of
science instruction [27]. Science educators have suggested that numerous bene-
fits accrue from engaging students in science laboratory activities [16] [19]. La-
boratories help in developing favourable attitudes towards science, which has
often been listed as one of the important goals of science teaching [28]. Hofstein
and Lunetta [16] have suggested that the laboratory, as a unique social setting,
has great potential to enhance social interactions that can contribute positively
to developing attitudes and cognitive growth. Students enjoy laboratory work in
some courses, which can improve student attitudes and interest in science. The
science laboratory is a setting in which students work cooperatively in small
groups to investigate phenomena, a unique mode of instruction, and a unique

mode of learning environment [28]. Cooperative team effort is required for
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many laboratory activities, which provide opportunities for more constructive
interactions between students and between students and their teachers and thus
create a positive learning environment [19] [28].

Parker, Osei-Himah, and Asare [11] found that integrated science teachers
think the lack of resources has a negative effect on their lesson delivery. Again,
Parker et al. [11] reported that the majority (78.6%) of integrated science teach-
ers stated that the physical space, materials, and equipment needed to teach
science are inadequate. Parker ef al [11] reported that a lack of science resource
centres in schools is a barrier that has a negative effect on lesson delivery. Quan-
sah, Sakyi-Hagan, and Essiam [6] found that appropriate use of instructional
material ensures effective teaching and learning of science. Adequate instruc-
tional materials and strategies give students the chance to use their senses of
hearing, smelling, tasting, seeing, and feeling [29]. If instructional materials are
inadequate, students are made to read textbooks while the teachers explain the
concepts to them instead of performing activities as suggested by the integrated
science curriculum [30].

Adu-Gyamfi [4] found that students’ negative attitudes toward integrated
science are a challenge. Adu-Gyamfi [4] reported that students’ lack of prepa-
redness to learn is a challenge in the teaching and learning of integrated science.
The students perceived, integrated science as a difficult subject compared to the
other subjects they study at the JHS level. In this study, it was found that inte-
grated science teachers use appropriate teaching approaches, such as inquiry ap-
proaches, projects, and demonstrations. Consistent with these findings, Adu-
Gyamfi [4] found that science teachers adapt to the use of the demonstration
due to insufficient science equipment. However, Kebbie [31] reported that
teachers’ use of the wrong methodology in teaching science is another factor re-
sponsible for poor performance in science.

This study found that teacher qualifications were not a challenge in schools.
Similarly, Green and Osah-Ogulu [32] found that integrated science teachers are
competent but weak in pedagogy. The challenges faced by teachers consequently
affect students’ perceptions of integrated science [1]. This study found that stu-
dents have a positive attitude towards integrated science as perceived by the
teachers. According to research, students find integrated science difficult, bor-
ing, and uninteresting [1]. Putri and Widiyatmoko [33] reported that integrated
science worksheets were effective for learning. Therefore, integrated science
teachers must know the right learning strategies and develop the ability to use
different approaches creatively [34]. One factor that influences the successful
implementation of integrated science is teacher quality. Training in integrated

science for teachers is also necessary to improve teachers’ competence.

6. Conclusion

A barrier to teaching integrated science is a lack of laboratory equipment, rea-

gents, and apparatus for teaching science. Laboratories are essential in the
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teaching of integrated science. Teachers cannot teach concepts to children who
do not have access to basic science equipment and materials. As a result, it is
recommended that laboratory facilities be provided at junior high schools to
support integrated science teaching and learning. Another issue in teaching in-
tegrated science is the lack of suitable teaching and learning materials, as well as
curriculum materials. The relevance of teaching and learning materials in
science lessons cannot be overstated [13]. Teaching and learning resources are
critical to creating a constructivist learning environment. As a result, the Ghana
Education Service should provide curriculum materials, and teaching and learn-

ing resources to support integrated science education in primary schools.
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