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Abstract

This study examined the impact of the flipped classroom on the learning outcome of secondary
school students in mathematics in Lagos, Nigeria. It examined the impact of a flipped classroom
package (FCP) on post-test performance (PP) and retention performance (RP) of students in
Mathematics; it also sought to determine the influence of gender on PP and RP of students
towards learning mathematics in the flipped classroom (FC). This is in response to the search
for means to reverse the poor performance of students in mathematics O’level West African
Secondary School Certificate Examinations. The flipped classroom, an innovative teaching
technique, was introduced as a possible corrective that could produce effective student learning
engagement and performance. A Quasi-experimental design was adopted and 275 Senior
secondary school (SSS) 2 Students, 147experimental and 128 as control (conventional) intact
classes, constituted the purposive sampled population for the study. Three research instruments:
Flipped Classroom Package, Lesson Note and Performance Test were validated by expects and
used for the study. The instruments were also checked for reliability; and the inter-rater
reliability coefficient of a developed FC package was 0.79; lesson note, 0.83; and test instrument
0.85. Four hypotheses were raised and tested after 6 weeks of the experiment. The results of the
findings indicated that the flipped classroom encourages good performance in mathematics and
should thus be encouraged in schools for being a student centered learning approach. The study
concludes among others that teachers should be encouraged to attend seminars and workshops

on the use of the approach for effective performance of the learners.
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Introduction

Adequate and qualitative education can only be achieved through effective teaching and
learning. Employing innovative technology in imparting and acquiring knowledge in educational
institutions can facilitate this outcome. Nigeria, as a developing country, aims to achieve quality
education and its Nigerian National Policy on Education (FRN, 2014) stipulates that education
should sustain its citizens and society. One critical means deployed for this purpose is ICT.
Students find that Information Communication Technology (ICT) facilitates their access to
subject information on the Internet (U. S. Department of Education, 2004). Yusuf (2006)
describes ICT as any communication devices or applications like cell phones, television, radio,
computer, social networking websites, and satellite systems, among others that are developed as

tools for and in support of effective educational delivery.

Among the teaching strategies developed in the field of education to facilitate more
effective teaching and learning with the incorporation of latest technology is the flipped
classroom. The-flipped classroom refers to a form of blended learning platform where students
learn new content online by watching video lectures usually at home, and in reverse, what used
to be homework (assigned tasks) is done in class in the presence of teachers. Teachers are
thereby able to offer more one on one personalized guidance and interaction with learners,
instead of lecturing (Nwosisi, Ferreira, Rosenberg and Walsh, 2016). The FC is also known as
the backwards classroom, reverse teaching, and the Thayer Method. Many online digital
resources are associated with the flipped classroom, including, Coursera, TED talks, Khan
Academy, and YouTube. They provide access to recorded lectures, instructional videos, and at
times other interactive elements for teaching and learning. In most cases teachers implementing
the FC depend on these resources to provide the lesson content (Bull, Ferster, & Kjellstrom,
2012).

Teachers searching for content from outside may be helpful for those who lack
presentation skills, need an outside perspective to enrich their course, or lack extensive subject
knowledge. It has been noted that these large educational video sites are innovations that were
not created by established education groups but rather came from outside “to fill the vacuums”
that educators had left (Tucker, 2012), leaving the possibilities that as this learning model, as it
grows may upturn the role of educators. Makinde (2017) outlines how the flipped classroom

works in Lagos, Nigeria; observing that due to inadequate internet connectivity and technical
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knowledge, the teachers usually burn their recorded lessons videos to CD/DVD for students to
watch offline at home at their convenience. They would then do the assignment (normal take-
home problems) in the class where a teacher gives them guidance in their areas of difficulties and
monitors their learning progress. In this situation, more time is available for the teacher to attend

to individual learners and all learners were encouraged to learn at their own pace.

Despite the benefit of the flipped classroom, the electricity and other social challenge in
Nigeria meant that having an android phone or computer system (Laptop or desktop) is not
enough to make the flipped classroom work. Consequently, the flipped classroom method of
teaching and learning in Lagos, Nigeria is the simple offline method in which even learners with
little knowledge of technology can adapt.

Most available recorded CD/DVD videos commonly used in Nigeria for primary and
secondary school students will only assist a few good students because they do not combine
feedback or explanation of ambiguous and difficult concepts covered in the curriculum nor do
they include an assessment of students’ understanding. Teachers modifications based on
learners’ contributions is not possible. Hence, subjects like Mathematics, English language, and
others cannot be adequately understood effectively with merely recorded video clip watching
without teacher’s guidance (Makinde, 2017). In Nigeria, persistence failure in a major subject
like mathematics in final examinations dashed many students hope to gain admission into higher
institutions. The data of mathematics students in senior secondary certificate examinations
(SSCE) between 2014 — 2019 in Nigeria in figure 1 shows that the learning outcome of students
was poor. This demonstrates a requirement for a proactive approach to teaching techniques and

methods.
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Figurel: Performance of Students in SSCE, 2014-2019.

Figure 1 shows that students’ performance in Mathematics was above average in 2014
{1,011,608 (61.97%)} but fell drastically in 2015 616,343(38.68%) and was on average in 2016
(52.97%). It shows that about 50% of the students that sat for the West African Senior
Secondary Schools Certificate Examinations (WASSCE) do not pass mathematics at the
required grade level of at least C6 for admission into tertiary institutions in Nigeria between
2015 to 2016. But students performed better in mathematics between 2017 to 2018 and poorly
again in 2019. According to the Chief Examiners Reports for 2014 - 2019 WASSC
examinations (WAEC, 2019), the weak and poor student performance in Mathematics was
associated with low understanding of the concepts and contents of the major aspect of the
mathematics curriculum like trigonometric and geometry. The research quantified that several
reasons are responsible for poor mathematics performance of students: poor methods of teaching
(Olunloye, 2010); lack of assurance in the subject by the students (Parson, Croft and Harison,
2009), gender pressure (Amelink, 2009) and bad learning environment (Olunloye, 2010).
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Literature Review

Numerous researches on the flipped classroom consider the FC to be one of the most effective
methods of teaching for better engagement and performance of students in almost all subjects
because it claims to be a strategy that creates more time for teacher-time with students in the
classroom to deal with difficulties (Toppo, 2011; Tucker, 2012). According to Sams and
Bergmann, flipped classroom is not about how to use videos in lesson but about how to be best
use in-class time with students, an insight calling for classroom teachers at all levels to reevaluate
how they teach. The FC approach helps instructors to move away from direct instruction as their
primary teaching tool toward a more learner-centred approach (Bergmann & Sams, 2013). Hence,
the flipped classroom allows students who missed normal classes to watch the videos of the
lessons at their convenient time at home and still able to contribute effectively during the class

interactive session when present with the teacher and the classmates.

Estes, Ingram and Liu’s study (2014) of the FC in China proposes a model with three
segments to it, viz, a pre-class that calls for students attention to the learning materials on the
internet or to off the net activities; segments which involve collaborations and cooperation and
include students-teacher and students-students interaction in a classroom setting for active
learning; and finally, the post-class segments that are managed via the application of computer
technologies to actualize assessment, the use, reproduction or transfer of knowledge through the

of flipped classroom approach.

Pre-class In-class
(Modeling, (Clarifying concepts,
Pre-assessment) Solving problems)

Post-class
(Assessment,
Application, Transfer)

Figure 2. Flipping the classroom sample model
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Source: Estes, Ingram and Liu (2014)
E-Learning and Social Media Strategies for Lagos State Secondary School Students

In 2012, 2013 and 2014 West African Examinations Council (WAEC) conducted examinations,
results indicated that 61, 63 and 70 percent of students, respectively, who sat for the
examinations failed. Also, of 1.7 million candidates who register annually for higher institution
examination managed by the Joint Admission and Matriculation Board JAMB, only 500,000 of
get admission in Nigerian universities. In response to this consistently poor student performance
in Senior School Certificate Examinations, SSCE, and Unified Tertiary Matriculation
Examination, UTME, the Lagos state government has launched free e-learning or m-learning

systems to assist its students in performing better (Okebukola, 2015).

However, this impressive government response and program have difficulties that should
be mentioned. In an Okebukola-led research group study on E-Learning and Social media
application in education as innovative strategies for promoting the higher achievement of
secondary school students in Lagos, a total of 3,441 students and 735 teachers in 320 public and
private schools from all the six Lagos State Education Districts were surveyed. The highlights
from the findings revealed that though the Lagos State Government has made a notable
investment to make Lagos state public schools e-learning ready, only about a quarter of the
teachers rated themselves overall to be fully e-learning ready. Two-third of the students
expressed their confidence in their ability to use ICT for learning and above 65 percent
frequently use social medial, most especially the Facebook, sometimes for learning but mostly
for social interaction. Above three-quarters of teachers and students rated poor internet
connectivity as a major problem to e-learning. On all measures of e-learning readiness, private
schools outshine their public counterparts in academic performance. Mathematics, Biology
Chemistry, English and Commerce are the listed subjects perceived difficult by all teachers and
students surveyed (Okebukola, 2015).

Nwosisi, Ferreira, Rosenberg, and Walsh’s (2016) study of the college of Westchester,
White Plains, New York students concluded with the observation that when at least thirty percent
of the lecture content is flipped, the Flipped instruction concept facilitates interaction among

students, and between students and their Instructors. Flipped instruction leads to better learning

AJOTE Vol. 9 No. 2 (2020), 23-42 28



Impact of Flipped Classroom on Mathematics Learning Outcome of Senior Secondary School Students in
Lagos, Nigeria

results. This concept helps students to effectively learn to acquire skill, knowledge, and to show

a good attitude towards learning.

Statement of the Problem

In recent years, secondary school students in Lagos State have returned abysmal results in public

examinations. For the four years from 2016 to 2018, Osun state was ranked 28 out of 36 states
in Nigeria by WAEC (2018). One of the solutions to this problem is to adopt an effective
teaching method and the Flipped classroom (FC) instructional method is reported to be among
the most effective. It provides the teacher more time to spend with students in class on difficult
topics (Toppo, 2011; Tucker, 2012); Students who miss classes for one reason or the other can
watch the videos of the lessons at their convenient time at home and still be able to catch up with
the class (Bergmann & Sams, 2012). The method encourages thinking in and out of the
classroom (Jacob & Mathew, 2013) and frees up classroom time for teacher-student interactive

learning activities.

The task the current study set itself was, therefore, to contribute to empirically determine
the efficacy of FC for teaching and learning mathematics in senior secondary schools in Lagos
State and the Nation in general. Going by the findings of recent studies of e-learning platform in
Lagos state, internet connectivity and erratic power supply are the major problems of online
learning in Lagos state (Okebukola, 2015). The studies also show that private schools were more
responsive to the treatment than were the public schools. They also show that flipped classroom
can work without internet, the less demand on technology, making it more appropriate for the
context and therefore more preferable than other methods of innovative learning. Based on this
insight, the current study used offline flipped classroom pedagogy to investigate the impact of
learning package “flipped classroom” utilization as a new teaching strategy for mathematics

students in the private-owned bridge (Day/Boarding) secondary schools in Lagos, Nigeria.'!
Research Objectives

The purpose of this research was to examine the utilization and adequacy of a developed FCP on

! This type of schools accommodates both the boarding and day students learning together in the same school
premises during learning period usually between the hour of 8.00am and 4.00pm during the week. The boarders
usually return to their hostel where they have the opportunity to continue learning via organized tutorials and peer
collaboration. The day students, meanwhile, would leave for their homes.
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Senior Secondary School (SSS) Students’ performance in Mathematics. The objectives of the

study are to:

4.

Examine the difference(s) between the post-test performance of students taught
mathematics with a developed Flipped Classroom (FC) package and those taught with
Conventional Classroom (CC) in other to determine its adequacy in mathematics teaching
in SSS in Lagos, Nigeria

Determine the difference(s) between the retention performance of SSS students taught using
a developed FC package and those taught mathematics using the CC in a mathematics class
in Lagos, Nigeria

Examine the difference(s) between the post-test performance of male and female students
taught mathematics using a developed FCP in SSS in Lagos, Nigeria

Determine the difference(s) between the retention performance of male and female students

taught mathematics with a developed flipped classroom in SSS in Lagos, Nigeria

Research Hypotheses

Hoa:

Hoz:

Hoa:

Hoa:

The null hypotheses formulated from the research objectives and tested in this study were as
follow:

Significant difference does not exist between the post-test performance of students taught
mathematics with a developed Flipped Classroom (FC) package and those taught with the
Conventional Classroom (CC) in SSS in Lagos, Nigeria

There is no significant difference between the retention performance of students taught using
a developed FC package and those taught mathematics using the CC in SSS in Lagos,
Nigeria

Significant difference does not exist between the post-test performance of male and female
students taught mathematics using a developed FCP in SSS in Lagos, Nigeria

Significant difference does not exist between the retention performance of male and female

students taught mathematics with a developed flipped classroom in SSS in Lagos, Nigeria.

Research Method

The study employed a quasi-experimental design of pre-test and post-test. The learning method

(flipped classroom method) was crossed with gender (male and female). The dependent variables
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were retention and post-test performance while the intervening variables were gender. The
population comprises of all Senior Secondary School (SSS) students in Lagos State, while the
purposive sample population was all SSS Il private bridged school students from an education
district in Lagos state, Nigeria. The bridge private secondary school was used for the benefit of
positive interactive effect expected between the boarders and day student. This class and school
type was purposively used because of their enthusiastic readiness to participate in research
studies, including this, and because they comprised of students who could afford the technology
that will prepare them for their Senior Secondary Certificate Examinations (SSCE). Also, they
had been taught mathematics for over one year at the senior secondary school level in Lagos.

Stratified sampling technique was used in grouping the samples along with gender.

The students who participated did so voluntarily after the purpose of the research had been
made clear to them and their rights made known to them in their schools. The total sample size
was 275 students in SS2 of 146 males and 129 females. For the experimental group, 78 male and
69 female students totaling 147 constituted the experimental group while 68 males and 60
females, a total of 128, formed the control group. Both groups were picked from intact classes of
two bridged (Day/Boarding) missionary Secondary schools from two different Education Districts

in Lagos State but of the same curriculum.

Three research instruments developed by the researcher were used in this study. These are
(1) a developed Flipped Classroom Package; (2) Performance test in Mathematics; and (3) Lesson
Plan/Note (LN). All these instruments were subjected to both face and content validity by experts.
The instruments were also checked for reliability, the inter-rater reliability coefficient of a
developed FC package was observed to be 0.79; lesson note, 0.83; and test instrument was 0.85.
The developed flipped classroom package was used in the experimental group classroom. Figure 3
and 4 show the screenshot of the flipped classroom package used while the control group
participants were subjected to the conventional method of teaching using lesson note only. Both

are of the same learning contents.
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Figure 3: Flipped classroom video clip screenshot on “construct of quadratic”

Example: Find the term that must Equate the middle expressions
be added to x* — 22x to make it a 22x/= 2xm

perfect square? Divide by 2x: 2

Solution: m

11
< o
Let m~ represent the value S~mc = 121

Then x? — 22x + m? = (x 4+ m)*
x2 —22x+m?2 =(x+m) (x +m)
x? = 22x [+ m? = x4+ 2xm/+ m?

Figure 4: Flipped classroom video clip screenshot on “perfect square”

At the end of the six week-experiment, the researcher and two research assistants administered the
test instrument on both the experimental and control groups simultaneously. Analysis of
Covariance (ANCOVA) statistics was applied to test hypotheses 1 and 2 on treatment, 3 and 4

on gender at 0.05 significance level using IBM statistical package for social sciences (SPSS)
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version 20.0 to do all statistical analysis. The application of ANCOVA takes care of the
differences between groups before treatment (pre-test). Bonferroni pairwise comparison test was
conducted to locate the direction of the difference established by ANCOVA.

Results on Hypotheses
The hypotheses raised were tested and analyzed as follows.
Hypothesis One

Ho,: Significant difference does not exist between the post-test performance of students taught

mathematics with a Developed Flipped Classroom (FC) package and those taught with
Conventional Classroom (CC). in SSS in Lagos, Nigeria.
Table 1 and 2 illustrate the analyses of null hypothesis 1.

Table 1: Descriptive Statistics’ on the Post-test Scores for the Experimental and Control Groups

Group N Mean Std. Deviation
Flipped Classroom 147 30.234 4.7949
Convectional Class 128 25.268 5.9821
Total 275 27.751 5.3885

Table 2: ANCOVA Result on the Post-test Performance of the Experimental and Control

Groups

Source Type Il Sum of Squares df Mean Square F Sig.
Corrected Model 4375.5528 2 2187.776 124.738 .000
Intercept 16571.314 1 16571.314  960.364 .000
Pre-test 2892.680 1 2892.680  166.157 .000
Group 2482.158 1 2482.158  146.232 .000
Error 4613.478 273 17.408

Total 194976.000 275

Corrected Total 8887.030 274

a. R Squared = .461 (Adjusted R Squared = .48
Table 1 above shows that the flipped classroom had higher post mean score (M = 30.23, SD =
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4.80) than their conventional classroom (control group) counterparts (M = 25.27, SD = 5.98),
using a benchmark of 20.00. Results in Table 2 for ANCOVA, F (1,275) = 146.232, p=.00. Since,

the p-value < a-value of 0.05, then, the null hypothesis is rejected; this indicates that a significant

difference exists between the performance of students taught mathematics using the flipped

classroom and those taught using the conventional method as indicated in the mean and standard

deviation. The flipped classroom is more effective than the conventional class system in teaching

mathematics to students.

Hypothesis Two

Ho>: There is no significant difference between the retention performance of students

taught using a developed FC package and those taught mathematics using the CC in

SSS in Lagos, Nigeria.

Analysis of null hypothesis two is as illustrated in the descriptive statistics Table 3 and the

ANCOVA Table 4.

Table 3: Descriptive Statistics on the Retention scores of the Group.

Group N Mean

Std. Deviation

Flipped Classroom 147 25.476
Convectional Class 128 20.756
Total 268 23.310

5.0237
5.3704
5.6870

Table 4: ANCOVA Result on the Retention performance of the Experimental and

Control Groups.

Type 11l Sum of

Source Squares df Mean Square F Sig.
Corrected Model 3693.4742 2 1846.737 99.029 .000
Intercept 12881.735 1 12881.735 690.770 .000
Pre-test 2211.028 1 2211.028 118.564 .000
Group 2428.767 1 2428.767 130.240 .000
Error 4941.820 273 19.648

Total 154251.000 275

Corrected Total 8635.295 274

a. R Squared = .428 (Adjusted R Squared = .423)
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As illustrated in Table 3 the FC group had the higher mean score (M = 25.48, SD = 5.0237), while
the CC group had (M = 20.76, SD = 5.3704) using 20.00 as a benchmark. The ANCOVA results
shown in Table 4 unveils that there was a significant difference; F (1,275) = 130.240, p = 0.000.
Since the p-value < alpha value of 0.05, the null hypothesis is rejected, this indicates that a
significant difference does exist between the retention performance of students taught

mathematics using FC method and CC method as indicated in the mean and standard deviation.
Hypothesis Three

Hos: Significant difference does not exist between the post-test performance of male and female

students taught mathematics using the FC in SSS in Lagos, Nigeria.

The analysis of the post-test performance of students based on gender is as illustrated in Table 5
for descriptive statistics and Table 6 on the ANCOVA results for the sexes.

Table 5: Descriptive Statistics for Post-test Scores of Male and Female Students in FC Group.

Gender N Mean Std. Deviation
Male 78 28.45 4.980

Female 69 28.42 4.662
Total 147 28.44 4.821

Table 6: ANCOVA on the Post-test Scores of Male and Female Students in FC Group

Source Type Il Sum of Squares df Mean Square F Sig.
Corrected Model 687.6302 2 343.815 17.962 .000
Intercept 18017.406 1 18017.406  898.023 .000
Pre-test 687.621 1 687.621 35.923 .000
Sex 4.317 1 4.317 225 636
Error 2718.122 145 19.132
Total 120698.000 147
Corrected Total 3405.752 146

a. R Squared = .202 (Adjusted R Squared = .191)
Results in Table 5 indicates that the male students in the flipped classroom had higher mean score
(M =28.45, SD = 4.98) than their female counterparts (M = 28.42, SD = 4.66) using a benchmark

of 20.00. However, the higher mean score for the male students did not indicate any significant

AJOTE Vol. 9 No. 2 (2020), 23-42 35



Semiu Olawale Makinde

difference in ANCOVA results in Table 6, F (1,147) = 0.225, p = 0.636, the p-value > 0.05 alpha
value. Thus, the null hypothesis that no significant difference exists between the post-test

performance of male and female students taught mathematics with FC is accepted.
Hypothesis Four

Hoy: Significant difference does not exist between the retention performance of male and female

students taught mathematics using the flipped classroom in SSS in Lagos, Nigeria.

The analysis for testing hypothesis two for male and female retention performance in flipped
classroom mathematics class are as shown in Table 7 for the descriptive statistics and Table 8 on
the ANCOVA results for sexes.

Table 7: Analysis of Retention performance of Male and Female Students in Mathematics in FC.

Gender N Mean Std. Deviation
Male 78 25.36 5.329
Female 69 26.73 5.673
Total 147 26.05 5.501

Table 8: ANCOVA on the Retention Test Scores of Male and Female Students in FC Group

Type 11

Source Sum of Squares df Mean Square F Sig.
Corrected Model 487 8102 2 243.905 11.008 .000
Intercept 14010.492 1 14010.492 642.316 .000
Pre-test 479.680 1 479.680 22.649 .000
Sex 1414 1 1414 .056 121
Error 3146.356 145 22.157

Total 97742.000 147

Corrected Total 3634.166 146

Results in Table 7 indicate that the female students in the flipped classroom had higher mean score
(M =26.73, SD = 5.673) than their male counterparts (M = 25.36, SD = 5.3290 with a benchmark
of 20.00. However, the higher mean score for the female students reveals a significant difference
in ANCOVA results in Table 8, F (1,147) = 0.056, p = 0.721. The p-value is higher than the o-
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value of 0.05; hence, the null hypothesis is not rejected. This implies that there was no significant
difference between the retention test performance of male and female students who were taught
mathematics with a flipped classroom approach in SSS in Lagos, Nigeria, as indicated in the mean
and standard deviation.

Discussions on Research Findings

The main purpose of the research was to determine the adequacy and utilization of the flipped
classroom method on SSS students’ performance in Mathematics in Lagos, Nigeria based on the
developed model (FC package). Findings in Table 1 show that the post-test performance of SSS
students who were taught mathematics with the flipped classroom approach and those taught
with the conventional method had the least mean. This shows that students in the flipped
classroom setting performed significantly better than those in the conventional classroom. The
increase in students’ involvement in classroom activities and learning would have accounted for
the better performance of students. Also, the results in Table 2 unveil that the post-test score was
significantly higher for the flipped classroom group than the conventional classroom counterpart.
These findings indicate that the flipped classroom approach is effective in enhancing students’
performance in SSS in Lagos, Nigeria. This agrees with the findings of Charles-Ogan and
Williams (2015); Esperanza, Fabian, and Toto (2016) and (Fulton, 2012) that revealed that the
use of flipped classroom model in southern Minnesota school in mathematics class resulted in

gains in student achievement and engagement.

Furthermore, Table 3 shows a significant difference between the retention test
performance of students taught Mathematics using a developed flipped classroom package and
those taught using conventional classroom method in SSS in Lagos, Nigeria. The significant
difference was in favour of the flipped classroom as reflected in Table 4. This is in agreement
with Marcellious (2001); Chianson (2008) and lji (2002) who indicated that retention in
Mathematics is not acquired by mere rote learning but through suitable teaching method like the
flipped classroom.

Table 5 reveals no significant difference in male and female student’s post-test performance
when taught mathematics with the flipped classroom method; there was no significant difference
between the retention test performance of male and female students who were taught

mathematics with flipped classroom approach as shown on Table 6. This contradicts and
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challenges the findings of Frempbong and Ayia (2006) in which female Ghanaian students are
less successful in learning Mathematics due, reportedly, to their low interest, lack of confidence,
and low academic expectation. The findings agree rather with Abiam and Odok (2006) who
found no significant relationship between gender and achievement in number and numeration,
and algebraic process and statistics for their research subject in Nigeria. This implies that the
flipped classroom approach to teaching and learning of mathematics is learner friendly, has no

gender bias, and is flexible.

The findings from Table 7 do not support Amatobi and Amatobi (2013)’s position that
the achievement of students in Mathematics at the high school level in Amurie-Omanze in Imo
State, South Eastern Nigeria has been reported poor. This may be due to the “bridge” nature of
the sample population chosen for this study and the advantage that Lagos has as a desirable
urban city for good teachers. The findings of this study as reveals on Table 8 are consistent with
those of Bergman and Sams (2013) and Alverze (2012), and Jacob and Mathew (2103) that male
and female students can perform equally well provided they learn under the same academic
condition. Hence, the flipped classroom teaching method does not show any gender bias.

Conclusion

Effective teaching and learning cannot be established without a proper learning process. The
need to continue to re-orientate Nigerian classrooms from teacher-centredness to student-
centredness to enhance students’ engagement and boost students’ learning is well recognised.
This study provides evidence that the flipped classroom makes teaching and learning enjoyable,
effective, and satisfying. This research has established the instructional values of the flipped
classroom method of teaching. Findings on gender were unique and instructive. The hypotheses
on gender revealed that gender did not influence both the retention and academic performance of
students when they were taught mathematics with the flipped classroom in SSS in Lagos,
Nigeria. Students tend to perform better in post-test than retention test period. This result may
indicate that although flipped classroom enhanced post-test performance, the effect had receded

before the retention test in SSS in Lagos, Nigeria.

Recommendations
Based on the findings of this research, the following recommendations are made to
redress the problems of mathematics learning in secondary schools in Lagos, Nigeria:
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1. Educators should master and adopt the flipped classroom approach because it is a student-
centred learning strategy that actively engages the students;

2. Adequate ICT facilities should be provided in schools for easy access to boost the
application of flipped classroom in schools

3. Teachers should be provided with continuous training via seminars, workshops and
conferences on the utilization of innovative learning strategies like the flipped classroom.
This will enable them to use this approach with expertise.

4. All stakeholders in the education industry should appreciate, support and sustain the use of

the flipped classroom in SSS in Lagos and Nigeria as a whole.
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