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Abstract

In this paper, the effect of inverted classroom approach and PowerPoint presentation on students' achievement
and self-efficacy in biology has been discussed. Two research questions and two null hypotheses were
formulated to guide the study. A Quasi-experiment of 2 x 2 factorial design was adopted to guide the study.
4,408 senior secondary two (SSII) Biology students in Agbani education zone of Enugu state composed the
population. The sample size for the study consisted of 150 SSII Biology students. The sample was be drawn
using a multistage sampling procedure. the Biology Achievement Test (BAT) and Biology Self-efficacy Scale
(BSS) were used as an instrument for data collection. Three experts all from the Department of Science
Education, University of Nigeria, Nsukka, validated the instruments. The reliability of BAT was determined
using Kuder Richardson (K-R-21) formula which gave a reliability index of 0.79. The reliability of BSS gave an
index of 0.81 using Cronbach alpha formula. Data obtained from the pre-test and post-test were quantitatively
analysed. All the research questions were answered using mean and standard deviation while Analysis of
Covariance (ANCOVA) was used to test all the hypotheses at 0.05 level of significance. Results from the study
revealed that there is a significant effect of approaches on the achievement and self-efficacy of students taught
biology using inverted classroom approach, and those taught using the PowerPoint presentation. Based on the
findings, it was recommended among others that biology teachers should try to develop and adopt the use of
PowerPoint presentation in their instructional delivery as it would enhance the overall achievement and self-
efficacy of students in biology.
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1. Introduction

For our daily survival, we all rely on the environment for a variety of critical benefits which includes the air we
breathe, the food we eat, and the water we drink. By proper managing of our environment, we can greatly
improve our quality of life. Thus, the need for the study of an aspect of natural science termed biology. The
origin, anatomy, morphology, physiology, behaviour, and distribution of living organisms could be well
understood with the study of biology. According to Buba, Banus and Adamu (2020), biology is a branch of
natural science that provides necessary knowledge with which one can use to control or change the environment
for the benefit of individual and the entire society at large. This implies that biology is an everyday encounter in
our activities and explains the fundamentals of every living organism. Biology is a branch of life science that is
concerned with everything involving a life form, no matter how small or large including its structure, behaviour,
origin, growth and reproduction (IThekwoaba, Nzewi, Ifeagwu, Chinweuba-eze & Nduji, 2020; Nam, 2018). To
this end, the importance of biology to human being and his environment cannot be overemphasized.

In Nigeria, the study of biology as a subject kick starts from senior secondary school one (SS1). Though
students right from their primary school and junior secondary level were exposed to elementary science and
integrated science respectively which have some underlining content of biology. Despite all the early inculcation
of biology concept, students’ achievement in biology still remains poor (Onu, Anyaegbunam & Uzoigwe, 2020;
Badmus, Bello, Hamzat & Sulaiman, 2019). Scholars believe that the cause of poor achievement of students in
biology could be attributed to lack of qualified teachers and inadequate teaching materials (Agogo & Naakaa,
2013), bad reading culture (Sotiloye & Bodunde, 2018), parents illiteracy, bad attitude of students to biology and
poor environmental conditions (Akachukwu, Adimonyemma & Igboabuchi 2018; Ndayambaje, Bikorimana &
Nsanganwimana, 2021), teachers incompetency and use of inappropriate teaching method (Ihekwoaba, 2020;
Etobro & Fabinu, 2017; Albert, Osman & Yungungu, 2016). This paper would concentrate on teaching method.
There are different methods or strategies that are involve in teaching and learning process, some of them
includes; direct instruction, flipped classrooms, kinaesthetic learning, inquiry-based learning, expeditionary
learning, personalized learning, game-based learning, powerpoint presentation and inverted classroom (Gill,
2021; Zawadi, 2020). The researchers’ concentration would be on assessing empirically the area of PowerPoint
presentation and inverted classroom.
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Assessment is the process of collecting and analysing data from a variety of sources in order to gain a
comprehensive understanding of what students know, comprehend, and can do with their knowledge as a result
of their educational experiences. This implies that when assessment is been carried out various methods and
tools are used by educators to evaluate, measure, and document students' academic preparedness, learning
progress, skill acquisition, and educational requirements. In the same light, Ugwuanyi, Nwankwo and Ugwuoke
(2016) opined that assessment is the use of empirical data on students learning to refine programs and improve
learning. Therefore, in this paper, the researcher assessed the efficacies of inverted flipped classroom and
PowerPoint presentation on students’ achievement and self-efficacy in biology.

Inverted classroom is an instructional approach in which students’ complete readings at home and work on
live problem-solving during class time in order to boost student engagement and learning. The goal of the
inverted classroom is a shift from passive learning to accelerated learning in the classroom phase in order to
accelerate the acquisition of more demanding competencies such as analysis, synthesis and evaluation (Tolks et
al, 2016). Inverted classroom can also be used interchangeably or referred to as blended learning or flipped
classroom (Sarah, 2015). Inverted classroom is designed in such a way that the instructors are guided with six (6)
structured active learning environment which supports students as they work through them individually and
collaboratively (Jakobsen & Knetemann, 2017). These active learning structures include; define content scope,
learning objectives and instructional strategies; students gain familiarity with new material before class (pre class
content); activities that motivates students to prepare before class (pre class activities); activities that provides
students opportunities to deepen understanding (in class activities); and activities that extends students learning
(post class activity). In inverted classroom, students are encouraged to put down questions to ask once they come
to class and not just to watch or read the instructional content (Ugwuanyi, Nduji, Elejere & Omeke, 2020). This
is an indication that inverted classroom strategy is student-centered inclusive. Inverted classroom devices include;
computers, smart gadgets, internet and many more but are mostly not randomly distributed or purchased by
many schools, thus, limited or inadequate in its utilization (Schindler, Burkholder & Morad, 2017).

Various studies have been carried out in both local and foreign countries on the use of inverted or flipped
classroom to enhance students’ academic achievement in science education. Some of these studies as revealed by
(Ugwuanyi et al, 2020; Zafarghandi, 2018; AlJaser, 2017; Jakobsen & Knetemann, 2017; Robinson, Roland,
Bosse & Zayas, 2015) indicated that there is an enhancement on achievement scores of flipped classroom
students. However, none of these outlined studies was done using students in biology. Thus, the present study
tends to determine whether flipped classroom and PowerPoint presentation has effect on students’ achievement
and self-efficacy in biology.

PowerPoint is one of the information technologies tools that can be deliver lessons in the classroom.
Initially, PowerPoint was developed to improve learning by providing the means to develop presentations that
are more structured and interesting to audiences (Ugwuanyi, Nwankwo & Ugwuoke, 2016). PowerPoint
presentation can be as simple as consisting only of text on a coloured screen. This doesn’t depict the fact that
some PowerPoint presentation do not comprise of slides, which may contain text, images, and other media, such
as audio clips and movies. Operationally, PowerPoint presentation would be seen as the use of computer software
created to create slides with recordings, narrations, transitions and other features in order to aid in teaching and
learning of some concepts. Penciner (2013) outlined the steps that must be followed in developing an effective
PowerPoint Presentation for teaching and learning. They include; create three documents: speaker notes, a hand
out and your slides. This will allow a presenter from putting too much information on a slide.

It is important to note that in PowerPoint presentation, the use of narration and relevant images is
paramount which could aid in improving students’ achievement. Rankin & Grudzinki (2011) is of the same view
that PowerPoint presentation improve students’ attitude toward the instructor and class presentation. Also,
previous studies (Adebanjo & Onabanjo, 2021; Zhang, Yen & Liu, 2020; Lari, 2014) unveiled that the use of
PowerPoint presentation has a significant impact or effect on different psychological construct of students.
Though some studies (Marina & Ridlo, 2020; Mansour, 2019; Anigbo & Orie, 2018) revealed no significant
effect of PowerPoint on students’ achievement, interest and retention. Based on the reviewed studies, there is
inconsistency in findings and none of the reviewed works compared the efficacies of inverted classroom and
PowerPoint presentation on students’ achievement and self-efficacy in biology.

Self-efficacy is a subjective assessment of a person's ability to cope with a specific scenario based on their
skills and the conditions they confront. Thus, every aspect of human endeavour is influenced by self-efficacy.
Self-efficacy determines both the power a person has to handle issues competently and the choices a person is
most likely to make by influencing the beliefs a person holds about their power to affect situations (Bandura,
2010). These benefits of self-efficacy are most noticeable and persuasive when it comes to investment habits in
health, education, and agriculture (Triantoro, 2013). Studies have shown that in educational sector, self-efficacy
of students could be enhanced with the use of powerpoint presentation (Cravero, 2017; Susskind, 2015); and
students’ expectancy believe (Fernando, Laura & Amparo, 2017). However, this study would compare between
inverted classroom approach and PowerPoint presentation which one improves the self-efficacy of students
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specifically in biology.
The following research questions were posed to guide the study.
1. What are the effect of inverted classroom approach and PowerPoint presentation on students’
achievement in Biology?
2. What are the effect of inverted classroom approach and PowerPoint presentation on students’ self-
efficacy in Biology?
The following null hypotheses, which were tested at 0.05 level of significance, were formulated for the study.
1. There is no significant effect of inverted classroom approach and PowerPoint presentation on students’
achievement in biology.
2. There is no significant effect of inverted classroom approach and PowerPoint presentation on students’
self-efficacy in biology.

2.0. Methods

This study adopted quasi-experiment of 2 x 2 factorial design. This study was carried out in Agbani education
zone of Enugu state. The population of the study comprised of four thousand, four hundred and eight (4,408)
senior secondary two (SSII) Biology students in Agbani Education Zone; consisting of two thousand, one
hundred and fifteen (1,815) males and two thousand, five hundred and ninety-three (2,593) females (Post
Primary School Education Board, Agbani, 2019/2020 session). The sample size for the study consisted of one
hundred of eighty (150) SSII Biology students. The sample will be drawn using multistage sampling procedure.
The instrument for data collection were Biology Achievement Test (BAT) and Biology Self-efficacy Scale
(BSS). BAT was a 20-item multiple choice question with 4 options lettered A, B, C, D, which was scored 1 mark
each, with a total of 20 marks. BAT was developed by the researcher which was drawn from the content scope.
BSS was a likert scale instrument with 10 item questionnaire of response option strongly agree, agree, undecided,
disagree and strongly disagree. The instruments were validated by three experts all from Department of Science
Education, University of Nigeria, Nsukka. The reliability of BAT was determined using Kuder Richardson (K-R-
21) formula which gave a reliability index of 0.79. The reliability of BSS gave an index of 0.81 using Cronbach
alpha formula.

2.1. Experimental Procedure

The instruments for collection of relevant data (BAT and BSS) were administered to biology students in the
sampled schools before the commencement of the experiment which serves as pretest score. This was done so as
ascertain the initial knowledge of the students on biology curricular contents. The Biology teachers in the
sampled school who served as research assistants where trained so as to help carry out with teaching. This was
done so as to control the error that might arise as a result of teacher difference (ie. teacher variable) on students’
achievement and self-efficacy in Biology, the regular Biology teachers in the sampled schools were trained and
used for the study.

Teacher Student
Flipped
Teaching S
G cnmanSement
gt iics ® Create video ® Watch lecture
| — = ® Share with questions for
o - = students the teacher
At School . .
/\ ® Facilitate ® Ask questions
4% discussions ® Participate in
® Answer student learning
questions activities

Figure 1: Steps tp invert your Classroom (Soruce: https://audioenhancement.com/)
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Figure 2: Steps to create PowerPoint (Source: https://www.consultantsmind.com/)

The training of the two Biology teachers took two days each, so as to master the treatment procedures. A
copy of researcher’s lesson plan developed by the researcher were made available to all the teachers to ensure
uniformity. Thus, would control extraneous variable known as instruction situation variable. The experiment
lasted for a total of five weeks. Thus, four weeks was used to teach the students, after which the BAT and BSS
were administered in the fifth week as the post-test. Data obtained from the pre-test and post-test were
quantitatively analysed. All the research questions were answered using mean and standard deviation while
Analysis of Covariance (ANCOVA) were used to test all the hypotheses at 0.05 level of significance.

Results

Research Question One: What are the effect of inverted classroom approach and PowerPoint presentation on
students’ achievement in Biology?

Table 1: Pretest and Post-test Mean Achievement Score of Students Taught Biology using Inverted
Classroom Approach and PowerPoint Presentation

Pre-test Post-test
Group N Mean SD Mean SD Mean Difference
Inverted Classroom Approach (ICA) 75 64.67 18.460 79.33  12.637 14.66
PowerPoint Presentation (PPP) 75 50.53 16.656 66.73 16.409 16.20

NB: * = Mean; SD = Standard Deviation
Result on Table 1 shows the pre-test and post-test mean achievement scores of students taught biology
using inverted classroom approach and those taught using PowerPoint presentation. Result shows that the

students taught biology using inverted classroom approach had mean achievement score of (;c = 64.67, SD =
18.460) at the pre-test and mean achievement score of (x = 50.53, SD = 16.656) at the post-test, while those
who were taught biology using PowerPoint presentation had mean achievement score of (x = 79.33, SD =

12.637) at pre-test and mean achievement score of (x = 66.73, SD = 16.409) at post-test. Mean difference of
14.66 and 16.20 for those taught biology using inverted classroom approach and those taught using PowerPoint
presentation respectively imply that students taught biology using PowerPoint presentation performed better than
those who were taught biology using inverted classroom approach. This implies that teaching biology using
PowerPoint presentation proved to be more effective on students’ achievement.

Hypothesis One: There is no significant effect of inverted classroom approach and PowerPoint presentation on
students’ achievement in biology

Table 2: Analysis of Covariance (ANCOVA) of the Difference in the Mean Achievement Score of Students
taught Taught Biology using Inverted Classroom Approach and PowerPoint Presentation

Source Type III Sum of df Mean Square F Sig. n% Decision
Squares

Corrected Model 17963.178* 2 8981.589 66.912  .000 .477

Intercept 23916.272 1 23916.272  178.175 .000 .548

Pre-test Ach 12009.678 1 12009.678 89.472  .000 .378

Groups 925.202 1 925.202 6.893 .010 .045 S

Error 19731.655 147 134.229

Total 837775.000 150

Corrected Total 37694.833 149

a. R Squared = .477 (Adjusted R Squared = .469)
NB: S = Significant, NS = Not Significant, Sig. = Significant and n*, = partial eta squared
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The result on Table 2 shows ANCOVA analysis of the significant effect of approaches on students’
achievement in biology. The result shows that an f-ratio of (F(1, 149) = 134.229, p< .05, n% = .045) was
obtained. Since the associated probability value of 0.010 is less than 0.05 set as level of significance, the null
hypothesis which states that there is no significant effect of approaches on students’ achievement in biology is
rejected. Thus, inference drawn is that there is a significant effect of approaches on the achievement of students
taught biology using inverted classroom approach, and those taught using the PowerPoint presentation with
students taught using PowerPoint presentation having a higher mean in the post-test and a higher mean gain.
This also implies that teaching biology using PowerPoint presentation proved to be more effective. The result
further showed the effect size of (n*, = 0.045), which indicates that 4 percent variance in students’ achievement
in biology can be explained by the instructional approaches.

Research Question Two:

What are the effect of inverted classroom approach and PowerPoint presentation on students’ self-efficacy in
Biology?

Table 3: Pretest and Post-test Mean Self-efficacy Scale of Students Taught Biology using Inverted
Classroom Approach and PowerPoint Presentation

Pre-test post-test
Group N Mean SD Mean SD Mean Difference
Inverted Classroom Approach (ICA) 75 3847 12.627 53.00 16.045 14.53
PowerPoint Presentation (PPP) 75 4253 12202 65.60 14.611 23.07

NB: * = Mean; SD = Standard Deviation
Result in table 3 shows that students who were taught biology using inverted classroom approach had mean

achievement score of (;c =38.47, SD = 12.627) at the pretest and mean achievement score of (x = 53.00, SD =
16.045) at the posttest, while those who were taught biology using PowerPoint presentation had mean

achievement score of (x = 42.53, SD = 12.202) at pretest and mean achievement score of (x = 65.60, SD =
14.611) at posttest. Mean difference of 14.53 and 23.07 for those taught biology using inverted classroom
approach and those taught using PowerPoint presentation respectively imply that students taught biology using
PowerPoint presentation showed high self-efficacy than those taught using inverted classroom approach. This
implies that teaching biology using PowerPoint presentation enhanced students’ self-efficacy more than inverted
classroom approach.

Hypothesis Two: There is no significant effect of inverted classroom approach and PowerPoint presentation on
students’ self-efficacy in biology

Table 4: Analysis of Covariance (ANCOVA) of the Difference in the Mean Self-efficacy ratings of
Students taught Taught Biology using Inverted Classroom Approach and PowerPoint Presentation

Source Type III Sum of  Df Mean F Sig. 1% Decision
Squares Square

Corrected Model 16730.1212 2 8365.061 51.084 .000 410

Intercept 12604.979 1 12604.979 76.977 .000 344

Pre-test Self 10776.621 1 10776.621 65.811 .000 .309

Group 3509.940 1 3509.940 21.435 .000 127 S

Error 24071.379 147 163.751

Total 568275.000 150

Corrected Total 40801.500 149

a. R Squared = .410 (Adjusted R Squared = .402)
NB: S = Significant, NS = Not Significant, Sig. = Significant and n*, = partial eta squared

The result on Table 4 shows ANCOVA analysis of the significant effect of approaches on students’ self-
efficacy in biology. The result shows that an f-ratio of (F(1, 149) = 21.435, p< .05, 0%, = .127) was obtained.
Since the associated probability value of 0.00 is less than 0.05 set as level of significance, the null hypothesis
was rejected. Thus, it is concluded that there is a significant effect of approaches on the self-efficacy scores of
students’ taught biology using inverted classroom approach and those taught using the PowerPoint presentation
with students taught using PowerPoint presentation having a higher mean in the post-test and a higher mean gain.
This indicates that teaching biology using PowerPoint presentation proved to be more effective in enhancing
students’ self-efficacy. The result further showed the effect size of (n?, = .127), which indicates that 12.7 percent
variance in students’ self-efficacy in biology can be explained by the instructional approaches.

Discussion

The findings of this study showed that teaching biology using PowerPoint presentation proved to be more
effective on students’ achievement than using inverted classroom approach. The result of this study could be due
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to the benefits of PowerPoint presentation as indicated by its underlining features which includes use of
interesting multimedia presentations, use of narration and relevant images, and many more on students’
achievement in biology. Than inverted classroom approach that deals with computers, smart gadgets, internet
and many more which were not accessible to many students. Additional analysis revealed that there is a
significant effect of approaches on the achievement of students taught biology using inverted classroom
approach, and those taught using the PowerPoint presentation. The finding of this study is in-line with that of
Adebanjo and Onabanjo (2021) whose study revealed that lecture method supplemented with PowerPoint
presentation had significant effect on students’ achievement in biology. Also, the finding of this study is in
affirmation with other previous studies which showed the superiority of PowerPoint presentation on students’
academic achievement in different science subjects. Such studies include those of Amosa, Hamdalat and Sherifat
(2020), Ugwuanyi, Nwankwo & Ugwuoke (2016), Sewasew, Mengestie and Abate (2015), Ebuoh & Ebuoh
(2014), Hasan, Mustafa, Mehmet, Ali and Kahraman (2013). On the contrary, the finding of this study is not in
consonance with those of Ugwuanyi, Nduji, Elejere and Omeke (2020), Karadag and Keskin (2017), Malto,
Dalida and Lagunzad (2017) whose studies respectively unveiled that flipped learning approach positively affect
students’ academic achievement toward science subjects like mathematics and physics lessons. This finding
indicates that the use of flipped classroom alone can lead to an improved students’ achievement.

The report from the finding of this study also showcased that teaching biology using PowerPoint
presentation enhanced students’ self-efficacy more than inverted classroom approach. Besides it was also
revealed on further analysis that there is a significant effect of approaches on the self-efficacy scores of students’
taught biology using inverted classroom approach and those taught using the PowerPoint presentation in favour
of students taught using PowerPoint presentation. This result is in affirmation with the finding of Susskind (2015)
whose report showed that students had more positive attitudes about the course and greater self-efficacy with
PowerPoint. Marina and Ridlo (2020) study is in agreement since the finding revealed that flipped classroom is
effective to improve students’ understanding of concepts and self-efficacy in circulatory system materials.
AlJaser (2017) reported a positive correlation between the students’ post achievement test and their attitudes
towards self-efficacy scale; indicating that the more scores the students get in achievement test, the more self-
efficacy they have. The finding of AlJaser (2017) is in alignment with the present study. In addition, the result of
this study is in alignment with those of Zdaniuk, Gruman, & Cassidy (2019), Zafarghandi, (2018), and Cravero
(2017) whose studies investigated the effect of flipped learning method on students’ achievement, gender and
self-efficacy reported that mean scores of academic achievement and self-efficacy of students who received the
flip learning method were significantly higher than the average grades of students who used the traditional
method.

Conclusion

Based on the findings from this study, the researcher drew the conclusion, thus; students taught biology using
PowerPoint presentation showed superiority in their achievement and self-efficacy than their counterparts who
were taught biology using inverted classroom approach.

Recommendation
The following recommendations have been made based on the findings from this study:
1. Biology teachers should try to develop and adopt the use of PowerPoint presentation in their
instructional delivery as it would enhance overall achievement and self-efficacy of students in biology.
2. Regular sensitisation workshops should be organised to retrain biology teachers on the development and
use of technologically driven learning approaches.
3. The use of PowerPoint presentation approach should be encouraged during pre-service teacher training

programs.
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