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ABSTRACT  

Effective application of teaching strategies is very crucial in any teaching-learning situation and the 

strategy adopted by the teacher may influence the students positively or hinder learning. This study 

focused on the effect of flipped classroom strategy on senior secondary students’ achievement in 

Biology Quasi – experimental design, using pre-test and post-test was adopted. The sample consisted 

of two hundred students offering Biology in SS2 from two schools selected using random sampling. 

Two research questions and two hypothesis guided the study. The instrument for data collection was a 

20 item multiple choice questions with options A-D. The data were analysed using mean and standard 

deviation for the research questions and t-test statistical tool to test the null hypothesis at 0.05 level of 

significance. The results showed that the strategy employed by the teachers in teaching Biology 

affects the academic achievement of students. The findings indicated that flipped classroom strategies 

is superior to the conventional strategy in promoting cognitive achievement in Biology among the 

students. Boys performed better than girls when taught with the experimental and control strategies. 

Based on the findings, the biology teachers should use innovative strategies in their classrooms.  
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INTRODUCTION 

Education is considered to be the most powerful tool for all round development of human beings, it is 

considered to be powerful instrument for developing intellectual abilities shaping cultural attitudes 

and acquiring knowledge and skills. A teaching strategy comprises the principles and methods used 

by teachers to enable student learning. These strategies are determined partly on subject matter to be 

taught and partly by the nature of learning. It is concerned with the method teachers use to meet with 

objectives including the instructional organization and technique, subject matter, and the use of 

teaching tools and materials Onah and Onwubuariri (2018) strategy is very vital in any teaching-

learning situation and the method adopted by the teacher may promote or hinder learning. Teaching 

strategy is a product of the combination of method, tactics and techniques. There is need to 

understand that different topics in Biology need different approaches depending on the complexity 

and the structure. Teachers should be concerned with the use of different strategies and procedures.  

Nigerian classroom whether primary, secondary or tertiary institution levels tends to resemble a one 

person audience Omokaadego (2015). Classroom are driven usually by “teacher talk” and heavily 

depend on textbooks for the structures of the course the view of Shymansky and Kyle (2008) that 

instructional strategy includes the media, the materials, setting and the behaviour the teacher uses to 

create an environment to produce an effect. Therefore the achievement of the instructional goals and 

the choice of suitable strategies cannot be separated.  

Four features teaching strategies emphasized by Erden (2012). 

- Teaching strategies should improve a student’s predisposition to learn by increasing the desire 

for studying and understanding new situation.  

- Teaching strategies should be sequenced in the most effective manner so that students can 

comprehend new knowledge by applying their prior experiences. 
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- Learning strategies should be structured to help learners rapidly capture the information 

distributed through the instruction, and develop learner’s abilities in assimilating and using 

knowledge possessed.  

- Family, teaching strategies should be designed to allow students to genuinely engage in their 

learning (Onah & Onwuburari (2018). 

Various many methods have been using to teach Biology. Some of the methods used include inquiry 

method, demonstration method, project method, lecture method among others. This present study 

wish to investigate the effect of flipped classroom and conventional methods particularly (lecture 

method) on senior secondary school students’ achievement in Biology since flipped classroom 

teaching method is learners’ centred method which could enhance students’ academic achievement in 

the subject. Flipped classroom method is innovative in character. 

Flipped classroom has no universal definition but the term ‘flipped classroom’. However is appears 

that academics agreed that a flipped classroom generally provides prerecorded lectures (video or 

audio) followed by class activities. Students view the videos outside the classroom before or after 

coming to class where the free time can be devoted to interactive modules such as questions and 

answer sessions, discussions, exercises or other learning activities since flipped classrooms invert 

activities inside the classroom with activities outside the classroom they are sometimes also referred 

to as ‘inverted’ classroom.  

Flipped classroom is an instructional strategy and a type of blended learning that reverses the 

conventional learning environment by delivering instructional content outside classroom, it moves 

activities, including those that may have conventionally been considered as homework into the 

classroom. In a flipped classroom students carry out research at home and engage in concepts in the 

classroom with the guidance of a mentor (Abeysekera, Lakmal and Davison, 2015). 

Flipping the Classroom  

Means completely re-thinking how to do the job you have done in a certain way for years (Alvarez, 

2012). Flipped classroom addresses how students learn best. Flipped classroom involves teachers who 

either create or link to content related instructional materials. Students do not learn in the same paces 

and in the same ways. That is always been a complicating factor in teaching. The question of how to 

meet twenty five or more unique students at their own levels is one that keeps teacher up at night. 

Flipped classroom gives room for teachers to see it clearly when a student is lowing problem with a 

concepts and work with them directly to get through it. The increased interaction with students so they 

can tailor their instruction to the needs of each one. Student’ can also work on the own pace. Flipped 

classroom is a way of shifting from passive learning to active learning.  

Conventional method is the method in which the teacher is typically the central focus of a lesson and 

the primary disseminator of information during the class period. The teacher responds to questions 

while students refer directly to the teacher for guidance and feed back. In a classroom with a radically 

conventional style of instruction. Individual lessons may be didactic and content oriented students 

engagement in the conventional model may be limited to activities in which students work 

independently or in small groups on an application task designed by the teacher. Class discussions are 

typically centred on the teacher, who controls the flow of the conversation. Typically, this pattern of 

teaching also involves giving students the task of reading from a textbook or practicing a concept by 

working on a problem set, for example, outside school. 

Lecture method is an oral method of a teaching (Oludipe, 2010). It is essentially a one way process of 

transmission of knowledge with the lecture and teacher being active while the students are passive it 

is talk and chalk approach in teaching and teachers are seen as the custodian of knowledge and thus 

dominate the lesson. Lecture method therefore, the whole lot of scientific exercise ends on the mere 

presentation of the lesson through vocal sounds and sketch work done on the chalkboard (Onah and 

Onwubuariri, 2018).  

Gender is associated with being a male or female, including the construction of identities, 

expectations, behaviours and power relationship that derive from social interactions (Ambe-Uva, 

Iwuchukwu, & Jibrin, 2008). Educators have expanded tremendous efforts in the study of personal 

factors on students’ academic achievement. Sex related problems have contributed greatly to the 

creation of gender crisis by providing unequal opportunities for males and females. In recent years a 

clear gender gap has been found by many researchers in their previous studies in science achievement 

scores of students at middle school and high school (Good, Woodzicka, & Wing field, 2010). 
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Comparing students’ scores on the National Centre for Education Statistics NAPE across three decades, 

most researchers found out that though the gender gap in science scores has decreased since 1969, male 

students still performed better than female students on the assessment at middle school and high school 

(Camploel, Hombo & Mazzeo 2001).  

Purpose of Study  

The main purpose of the study is to investigate the efficacy of flipped classroom strategy on senior 

secondary school students’ achievement in Biology specifically the study determined;  

i. The efficacy of flipped classroom strategy on students’ achievement in Biology. 

ii. The influence of gender on students’ achievement in Biology using flipped classroom and lecture 

teaching strategy.  

Research Questions  
The following research questions guided this study:  

i. Which of flipped classroom and lecture teaching strategies recorded higher mean gain of academic 

achievement in Biology? 

ii. What is the influence of gender on students’ academic in Biology  

Hypotheses  
The following null hypotheses were formulated and tested 0.05 level of significance in the course of the 

study  

HO1: There is no significant difference in the achievement of male and female students taught Biology 

concepts using flipped classroom strategy and those taught the same concepts using lecture strategy.  

HO2: There is no significant difference in the achievement of male and female students taught Biology 

concepts using flipped classroom and lecture teaching strategies.  

 

RESEARCH METHODS 

Research design  

Quasi-experimental design, using pre-test and post test was adopted for the study. 

Population of the Study 
The population of the study comprised all the SS2 students offering Biology in all the senior secondary 

schools (30) in Iseyin Local Government Area of Oyo State. There are two thousand and one hundred and 

thirty nine (2139) SS2 students in Iseyin Local Government Area in the 2019/2020 academic session.  

Sample and Sampling Technique 

The sample for the study comprised one hundred (100) SSII students offering Biology. Simple random 

sampling technique was used to select two schools for the experimental and control group. 

Instrument for Data Collection  
The instrument used for data collection was Biology achievement test (BAT). It was a 20 items multiple 

choice objective questions with option A to D developed by the researchers. The same instrument was used 

for the pre-test and post-test. The instrument was validated and the reliability established. The internal 

consistency for BAT was estimated using Kudder-Richardson 21-formula. An internal consistency 

reliability of 0.92 was obtained.  

Method of Data Analysis  
The data obtained from the pre-test and post-test were analysed using mean and standard deviation to 

answer the research questions while z-test statistical tool was used to test the null hypotheses at P < 0.05 

level of significance. 

 

RESULTS  
Research Question 1: Which of flipped classroom and lecture teaching strategies recorded higher mean 

gain of academic achievement in Biology?  

Table 1: Relative students’ mean Achievement Scores and Standard Deviation of students with flipped 

classroom and lecture teaching strategies.  

Teaching Strategy  Pre-test Post Test 

 N X SD X SD Main gain 

difference  

Flipped classroom 100 64.72 7.86 104.60 7.88 39.88 

Experimental group 

lecture control group 

100 62.28 8.00 90.44 8.46 28.16 

N = Number of Students, X = Mean SD = Standard Deviation  
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Table 1 shows that the mean score for the experimental group (64.72) as against (62.28) for the 

control group which showed that the range scores between the experimental and control groups for the 

pre-test BAT were very narrow. This suggests that the groups were equivalent before treatment. The 

post test mean scores for the experimental students improved appreciably from 64.72 to 104.60. For 

the control group, it was an improvement from mean score of 62.28 to 90.44 and a marginal increase 

in standard deviation. When compared with the experimental group, it was low. The table also shows 

that the mean gain difference was 39.88 for flipped classroom strategy and 28.16 for lecture strategy. 

This implies that the subjects taught with flipped classroom strategy recorded higher mean score than 

those taught with lecture method.  

Research Question 2: What is the difference of gender on students’ academic achievement in 

Biology?  

Table 2: Relative mean achievement scores and standard Deviation of male and female students 

taught Biology using flipped classroom and lecture-teaching strategies. 

Teaching Strategy   Pre-test Post Test 

 Gender  N X SD X SD Main gain 

difference  

Flipped classroom Male  

Female 

54 

46 

66.32 

62.60 

7.34 

7.94 

104.20 

101.64 

7.72 

7.00 

41.68 

39.04 

Lecture control group Male 

Female 

54 

46 

62.80 

61.92 

6.60 

8.82 

94.22 

86.00 

9.24 

6.76 

31.42 

24.08 

Research Question 2 sought the influence of students’ gender on the achievement of students taught 

Biology concepts using flipped classroom and lecture strategies. The mean gain differences for boys 

are 41.68 for the flipped classroom strategy and 31.42 for the lecture strategy, for girls the mean 

scores are 39.04 for the flipped classroom strategy and 24.08 for the lecture method strategy 

respectively.  

The result revealed that the difference in the mean achievement scores in the experimental group and 

control group is significant at 0.05 alpha level. Therefore, the null hypothesis (HO2) was rejected 

showing that there is a significant difference in mean achievement scores of male and female students 

taught Biology using flipped classroom and lecture strategy. The results further show that boys 

performed better than girls.  

HO2: There is no significant difference in achievement of students taught Biology concept using 

flipped classroom teaching strategy and those taught the same concepts using lecture strategy.  

Table 3: Z-test statistics for comparison of the flipped classroom and lecture teaching strategies  

Z-cal  Z-crit Decision  

17.22 3.92 Rejected  

This result showed that the difference in post-test scores was statistically significant for the two 

groups, z-cal (17.22) is greater than z-crit (3.92), P<0.05, with this result, the hypothesis which states 

that there is no significant difference in achievement of students taught Biology using flipped 

classroom teaching strategy and those taught the same concept using lecture strategy was rejected. 

There is statistically significance difference in the achievement of students taught Biology concepts 

using flipped classroom teaching strategy and those taught the same concept using lecture teaching 

strategy.  

HO2: There is no significant difference in the achievement of male and female students taught 

Biology concepts using flipped classroom and lecture teaching strategies.  

Table 4: Z-test statistics comparison of the post-test mean scores of male and female students in 

flipped demonstration and lecture teaching strategies.  

Teaching strategy  Z-cal  Z-crit Decision  

Flipped classroom 6.30 2.92 Rejected  

Lecture 6.90 2.92 Rejected  

Z-cal (6.30) is greater than z-crit (2.92), so HO2: There is no significant difference in academic 

achievement of male and female students expose to lecture strategy and those taught using flipped 

classroom strategy.  
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DISCUSSION OF MAJOR FINDINGS  

Research Question 1, discovered different teaching strategies used in teaching Biology in senior 

secondary schools, the mean scores of students taught using flipped classroom strategy was compared 

with the mean scores of students using lecture method. Table 1 revealed that the students taught using 

flipped classroom strategy scored higher than those taught using lecture strategy. Therefore the 

flipped classroom strategy is more effective than lecture strategy. This is in line with the view of 

Frydenberg (2012) who implemented the flipped classroom pedagogy in an introductory Information 

Technology course with an emphasis on learning excel and found that the instructional methods 

captured students’ interests challenged the students and contributed with the traditional classroom; 

students’ feedback suggests that the flipped classroom strategy was more effective than traditional 

method of teaching like lecture method.  

The result revealed that the male students achieved higher than their female counterpart in Biology 

which is in the agreement with Femi-Adeoye (2004) view on the use of concept mapping method 

where male students performed better than the female students.  

 

CONCLUSION  
Based on the findings of the study, the researcher concluded that the strategy employed by teachers in 

teaching Biology affects the academic achievement of students. The findings also indicate that flipped 

demonstration strategy is superior to lecture strategy in promoting cognitive achievement in Biology 

achievement in Biology among students of all levels in Biology. Boys performed significantly better 

than the girls when taught with both the experimental and control strategies.  

 

RECOMMENDATIONS  

The teachers should use different strategies in teaching Biology which will encourage full students’ 

participation in the process such strategy as demonstration strategy with other students centred 

strategy should be adopted by Biology teachers.  
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