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Abstract

This study became necessary following the difficulty in teaching the microbial aspect of biology
with a single microscope at the Abetifi Presbyterian College of Education. The main objective of this
research is to investigate the effectiveness of the demonstration approach in improving students’
performance in using the only microscope at Abetifi Presbyterian College of Education. The population
of this study which employed action research, consisted of all seventy (70) teacher candidates in this
class. The study employed a simple random sampling method to select sixty respondents to represent
this population. The research instruments in this study were tests and questionnaires. According to the
study, students learn how to use a microscope more effectively when they are taught through a
demonstration method as opposed to a lecture method even in a situation of woefully inadequate
teaching-learning materials (TLMs). Therefore, the study recommends in-service training for science
teachers on demonstration methods, particularly in resource-limited settings.
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INTRODUCTION science is one of the aspects of biology that most
i i . . students find challenging to comprehend because

_The role of science in national development is microbes cannot be seen with the human eye (Smyth
undeniable with scientific advancements driving et al., 2022; Wessner et al., 2020: Gregory, 2008:

robust economies (Fang et al., 2022; Radlo and Bisen et al., 2012).
Tomeczek, 2022). This implies that each country at Mic’roscopes which are instruments with

the cusp of national development ought to voice powerful lenses used to appreciate these microbials
significant concerns about what is required to advance are highly priced in Ghana (Jiji, 2024). Due to the

science education in its educational institutions demands of the kind of external exams that students
(Wilmot, 2024; Aikenhead, 2023; Bryk et al,, 2023). 56 prepared for, as well as the inadequacy or lack of
Educational activities, taking place in various settings, science equipment and supplies, such as microscopes
that aim to meet basic learning needs forms the basis among others, many science teachers have been forced
of human resource development (Swanson, 2022, {5 yse the lecture method for a while now (Ayo and
Stofkova and Sukalova, 2020; Mahapatro, 2021). This Ahmed, 2023: Clement et al. 2017: Ossei-
suggests that in the pursuit of human resource Anto,1999). This suggests that the teacher takes the
development in every country, the training of lead during these teaching sessions, causing the
educators in colleges of education intended for basic students to participate less actively. It is also possible
schools to handle subjects including science must 4t jn these institutions where the microscopes are
receive the utmost emphasis (Mahapatro, 2021; woefully inadequate, microbial aspects of the biology
leowar_-SuIeJ, .2021)' o syllabus are taught in abstract or not even taught at all.
__ Biology is one of the many scientific fields s might have contributed to the inability of the
which has the potential to influence our perceptions of ¢ ,4ents to make straightforward conclusions from
the environment and provide answers to the major  yhair ohservations under the microscope as seen in
issues that the environment and society face including Senior Secondary Schools (Tordzro et al., 2021).
addressing the health needs of the people who are the The above situation might make the teachings

workforce of the nation (Wegner and Schmiedebach, in these areas extremely challenging for the learners to
2020; Heim and Holt, 2019). The field of microbial
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understand, which would decrease their interest and
turn them off of the subject. According to Jocz et al.
(2014), lessons that involve students in practical
exercises can increase their attention since they
participate in learning experiences and the converse is
also true for when the lessons are taught in abstract.

There is a possibility that teachers may be
deterred from planning practical exercises in lessons
connected to microbes in these schools where there are
lack or inadequate supply of microscopes. The
situation calls for the resourcefulness of the teachers
concerned to adopt certain strategies to address this
problem at hand taking into consideration that even
though teachers are considered the arbiters and
possess final power over what occurs in the classroom,
the learners are in control of what is truly conveyed
and embraced from the curriculum (Reich et al., 2020;
Doyle, 2023; Filgona et al., 2020; Mufioz-Restrepo et
al., 2020). Isa et al. (2020) opined that the degree to
which learners succeed academically is determined by
the methods or the teaching strategies employed by the
teacher in the teaching-learning process. The teacher's
main motive in every instructional period is to get the
student to exhibit a shift in behavior (London et al.,
2023; Hopkins, 2023; Husna and Adriani, 2023). This
is what must inform any instruction method adopted
by the teacher. While some instruction methods are
teacher-centered, others are learner-centered and
others employ teacher-learner-centredness (Yoshida
et al., 2023; Du Plessis, 2020; Bartlett and Mogusu,
2013). The learner is at the center of the learner-
centered approach to teaching, whereas the instructor
is, as the name suggests, at the center of the teacher-
centered technigue, in the teacher-learner method, the
instruction revolves around both the teacher and the
learner (Shah and Kumar, 2020; Bremner, 2019;
Ubulom and Ogwunte, 2017; Mtitu, 2014;). Among
the various methods of teaching science, the
demonstration method has been contended to be the
best (Pangaribuan et al., 2022; Umara, 2022;
Muhammad, et al., 2016; Rahayu, 2024). The term
"demonstration method" is an instructional strategy
where a teacher performs a demonstration in the
presence of the class to illustrate a concept or how
something is done (Saleh, 2023; Kareem, 2019;
Giridharan and Raju, 2016). The teacher must
illustrate the demonstration before allowing the
students to carry it out. However, while some believe
that this method has the disadvantage of being
expensive as every student needs their equipment
(Olatunde-Aiyedun and Ogunode, 2020), others
maintain that it is the ideal option when the lesson
materials are in short supply (Frago and Janer, 2020;
Mintah, 2016).

Therefore, it is undeniable that a teacher's
decision on which teaching strategy to employ is
influenced by the availability of teaching resources,
among other factors (Mintii et al., 2023; Huda et al.,
2023; Akram et al., 2022). Abetifi Preshyterian
College of Education which is the only teacher trainee
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college on the Kwahu ridge in Ghana where this study
was conducted is of no exception. Despite this, there
is a dearth of information on effective teaching
strategies for topics like “using a microscope” in this
field of research. This study attempts to employ the
demonstration method to determine whether it could
be an appropriate strategy necessary to enhance
students' comprehension of how to operate a
microscope to address the problem of using only one
microscope this institution has to teach the numerous
teacher candidates preparing to teach in primary
schools.

Based on the background described above, the
problem that this study seeks to address is that it is
challenging for biology teachers at Abetifi
Presbyterian College of Education to teach many
teacher candidates in biology using only one
microscope provided at the college's science lab. As a
result, students struggle to grasp the idea of
microscopy and score badly on assessments of their
lessons on using a microscope. The main purpose of
this study is therefore to attempt to use a
demonstration method to determine whether it could
be an appropriate strategy necessary to enhance
student's understanding of the use of the microscope at
Abetifi Presbyterian College of Education.The
research question that this research seeks to answer is
“To what extent does the use of demonstration
methods aid in enhancing students' proficiency with
the use of microscopes?

This study is therefore worth doing because (1)
the results of this study will assist biology instructors
of Abetifi Presbyterian College of Education in
overcoming the barrier of comfortably utilizing a
single microscope to teach. (2) the findings of this
study will support the Ministry of Education and
Ghana Education Service in organizing in-service
training for science instructors on teaching with
inadequate science equipment. (3) further studies on
the use of TLMs in schools where they are insufficient
will also benefit from this study.

Their researcher of this current study
hypothesizes that there is no significant difference
between the performance of students in a lesson on the
use of the microscope taught using the demonstration
method and that taught in an abstract using the lecture
method.

RESEARCH METHOD
Research Design

This study used an action research design since
it deals with an inquiry that is carried out to
understand, evaluate, and then adjust to enhance
educational methods. In essence, action research is a
technique that is carried out immediately to address a
specific issue that arises in a particular scenario. The
researcher finds this design appropriate because the
primary goal of this study is to help a variety of
students who are struggling to understand the use of a
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microscope and therefore perform poorly in such
lessons. In particular, the kind of action research used
in this study is called practical action research, which
aims to improve the researchers' professional
performance as well as the students' learning to find
answers to challenges they face in their classrooms.
The processes involved in this type of research could
be outlined as pre-intervention, intervention, and post-
intervention

This means that in an ideal world, the
sequential process would be continuously observed to
translate the feedback that is received into necessary
modifications, adjustments, directional changes, and
redefinitions that will benefit the ongoing process in
the long run. Even though action research may be a
good fit for a problem being studied, the time and
money commitment it demands might be substantial
and needs to be acknowledged.

Population and Sample Selection

The study involved seventy level 100 students
(30 female and 40 male) at Abetifi Presbyterian
College of Education. Sixty students were selected
using random sampling, ensuring a representative
sample.

Sample Procedure

The methodology utilized for the purpose of
selecting study participants for the various processes
at hand was simple random sampling. The researcher
observed that this sampling method was more
convenient and perfect because it allowed every
student in the population an equal chance of being
included in the study, hence minimizing biases to the
greatest extent feasible. Yamane's formula, n =N/ (1
+ Ne?) (Yamane,1973), was applied to predict the
minimum sample size of 60 for this study where n is
the sample size, N is the population size (70), and e is
the margin of error of 5%.

Research Instrument

A questionnaire was used as the research tool
in this investigation. In this investigation, the
questionnaire functioned as an inquiry tool,
comprising a methodically assembled and neatly
arranged set of inquiries meant to provide information
to the researcher regarding the students' poor
performance on the use of the microscope.

This data, which was provided by the
respondents, teachers, and students offered additional
insight into the nature of the issue being investigated.
Sections 1, 2, 3, 4, and 5 made up the five sections of
the questionnaire. Section 1 asked questions
concerning the respondents' demographics. In section
2, the purpose of the items was to find out how the
trainees, or students, perceived biology. Section 3 of
this instrument solicited information regarding the
challenges faced by teachers when teaching "the use
of a microscope.” In section 4, information was
gathered regarding the methods teachers used to

address the subject. The purpose of section 5 was to
gather data regarding the tools and resources available
for teaching and learning the microbial aspects of the
biology course outline. In addition to the
questionnaire, both before and after the intervention,
tests were carried out. The intervention process
describes the specifics of these.

Validity and Reliability

The supervisors evaluated the instrument's
uniqueness and then authorized it after making
adjustments to a few of the structures to ensure the
instrument met the study's objectives. When the
original instrument was modified, their feedback and
recommendations were taken into account.

Another validity was ensured using a pilot
study. The instrument was administered to fifty (50)
targeted respondents in the analogous Colleges of
Education in the Eastern part of Ghana who were not
part of the study. The outcome of the pilot test called
for some additional modifications.

Pre-intervention - intervention
intervention.

The problem was examined at the pre-
intervention stage. It was noted that while the teacher
conducted the majority of the class activities, the
students were passive. As can be shown in Table 2
students performed poorly in the pre-test administered
at this point after a lesson on the use of the microscope.

In the intervention stage, the researcher’s
demonstration method of teaching was introduced to
teach a 2 hours lesson of the same class. The students
were positioned so as to hear the teacher
demonstrating the use of the microscope. The students
were permitted to perform the demonstration in
smaller groups one after the other under the guidance
of the teacher. The students were observed to be very
active and participative in class at this stage.
Subsequently, the researcher conducted a post-
intervention in which the impact of the intervention on
students' performance was assessed using a post-test,
with the collected data utilized to address the research
guestions.

-  post-

Data analysis technique

Using the T-test, statistical differences between
the student's performance in the pre-test and post-test
were determined. P-value was used to evaluate the
results statistically and determine the significance of
the findings. P-values at the 95% confidence level less
than 0.05 were regarded as significant.

RESULT AND DISCUSSION

This study aims to gather information to assess
and enhance students’ achievement through the use of
the demonstration method. The students were taught
with the lecture method on the use of the microscope.
Students were given a pretest to determine their initial
ability before the introduction of the intervention.
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After this stage, the demonstration method was used
to teach the participants and the lesson was evaluated
with a post-test. It was observed that the level of
students’ ability the use the microscope was
significantly low in the pre-test compared to the post-
test.

Students' Achievement before Intervention.
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Out of the 60 study participants, only 3.33%
(n/N= 2/60) of them had an average mark of 50%.
This means that 97.67% (n/N= 58/60) of the students
in this class scored below the pass mark of 50%. The
average score of the students before the intervention
was Y fx/y x = 826/60 = 13.77%. Table 1 illustrates the
performance of the teacher trainees in the pre-test.

Table 1. Performance of students in pre-test

Scores (X) 50 30 20 15 10 2 Total %)
No of students 2 3 19 2 40 3 60

(f)

Fx 100 90 200 30 400 6 826

Students’ Achievements After Intervention

None of the participants scored less than the
pass mark of 50% after the intervention
(Demonstration method) was introduced to teach the
use of the microscope. Also, 95% (n/N =57/60) of the
student participants scored not less than 75% out of
the total mark of 100%. The average score of the

participants after the intervention was as deduced
below: > fx/>x =5300/60 = 88.33%. The achievement
of the students after the intervention is shown in Table
2.

Table 2. Performance of students in post-test

Scores (x) 100 95 90 85 80 75 70 65 Total )
No of 15 7 10 10 12 3 1 2 60
students (f)

Fx 1500 665 900 850 960 225 70 132 5300

Using the T-test, statistical differences between the
students' performance in the pre-test and post-test
were determined. P-value was used to evaluate the
results statistically and determine the significance of
the findings. P-values at the 95% confidence level less
than 0.05 were regarded as significant. The study
observed that statistically, the difference between the

pre-test and the  post-test results  was
significant(p<0.05). Therefore, the null hypothesis is
rejected. Table 3 shows the pre-test and post-test
findings.

Table 3. Pre-test and post-test result compared

Test Mean Variance t-value Df
Pre-test 3.15 44.1 2.00 59
Post-test 88.33 89.55

The results of the study showed that when the
students were taught using the demonstration
approach as an intervention instead of the lecture
method, their achievement was improved greatly. A
detailed analysis of the data in Tables 1, 2, and 3
indicates that the researcher's involvement of the
demonstration method was the reason for the
discrepancy. This can be explained by the fact that,
during the pre-intervention and intervention phases,
all other conditions remained the same, except for the
teaching approach that was switched from lectures to
demonstrations for the students' education.

The improved performance of the students can
be explained by the fact that the demonstration of the
use of the microscope by the researcher and their own
classmates made the students to be good observers and
caught their attention. This piqued students’ interest

and eliminate boredom. Thus, the students gained
from the instruction which was reflected in their better
performance in the post-test. Students gain from
classes that are designed to increase their interest. The
primary individual variables contributing to low
engagement among students are their disinterest in and
bad attitudes toward science (Msambwa et al. 2024).
Since the students became interested in the lesson
through the demonstration method as an intervention
to the poor performance in the pre-test, they
participated fully in the lesson at this stage. This
indicates that when a lesson captures their interest and
gives them a chance to watch, students perform better
(Einstein, 2023; Cicekci and Sadik, 2019; O'Leary,
2020; Bdiwi et al., 2019; ).

The students divided into smaller groups,
accessing the microscope one group after the other
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coupled with giving them the chance to perform the
demonstration made the lesson very practical hence
promoted their ability to think and work. This
assertion made by this study conforms to an earlier
observation made by Jocz et al. (2014) and
Pangaribuan et al. (2022) who indicated that providing
hands-on learning opportunities helps foster students'
critical thinking abilities and productivity. In this
instance, the students took an active rather than a
passive role in the teaching and learning process,
which helped them learn more and achieve more. In
this case, the students' active participation in the
instruction and learning process contributed to their
success in the classroom. The current study's finding
is consistent with previous claims made by numerous
other authors that students perform better
academically when they are more engaged in a lesson
because it increases their motivation to learn
(Hourigan and Leavy, 2023; Umara, 2022; Havik and
Westergard, 2020; Barkley and Major, 2020).

Another  contributory  factor to the
improvement in the performance of the students after
the introduction of the intervention could be by the
fact that through the demonstration method the lesson
was appealed to the senses of the students. Humans
use their senses to gather information about their
surroundings and improve their ability to learn
(Septiawan and Nandiyanto, 2022; Ponticorvo et al.
2019; Ackerman, 2020).

It should be mentioned that because they were
using their hands, feeling and touching the
microscope, and participating physically in the lesson,
it catered to their cognitive, psychomotor, and
emotional domains, which improved their learning.
Student learning outcomes are improved when
instruction gears towards improving cognitive,
emotional, and psychomotor skills (Suwannatrai,
2022; Noor et al., 2020; Dorji et al., 2020).

CONCLUSION

This current study offered proof that in
situations of scarcity of TLMs, with the right planning,
the demonstration method may be a useful tool for
raising students' desire and interest in learning biology
while also improving their comprehension of certain
biology concepts. Despite the students' subpar
performance in the pre-test, their performance
significantly improved following the introduction of
the intervention. This suggests that compared to the
lecture method in the abstract, the teacher-trainees
when exposed to the demonstrative form of instruction
recalled noticeably more scientific concepts regarding
the usage of the microscope. The use of a microscope
was the focus of this study; additional fundamental
concepts should be investigated to provide a more
complete view of the application of the demonstration
method.
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