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Abstract
Innovative pedagogies of the digital age attempts to abandon the passive teacher 
centred one way teaching process involving students actively to facilitate 
learning, thus improving the teaching-learning process. Flipped instruction is a 
digital pedagogy which has brought drastic changes in the teaching-learning 
process which reverses the traditional learning environment and students 
invest their time and effort in both synchronous and asynchronous sessions. 
Hence, in this experimental study the researcher attempted to investigate the 
effectiveness of flipped instruction on students’ learning engagement and 
academic achievement by collecting data from Grade IX students and the 
analysis showed that there is significant difference in Learning Engagement 
and Academic Achievement in Chemistry of students who were taught using 
flipped learning instruction and traditional learning, further, the students 
taught with flipped learning instruction had better learning engagement and 
higher achievement scores compared to the students taught with traditional 
learning mode.
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IntroductIon

Education is dynamic in nature, 
the teaching-learning process is 
influenced by the changes happening 
in society and the needs of the 

learner. Modern society is working on 
the digital system.

In this digital era, many innovative 
pedagogies have aroused to improve 
the teaching-learning process 
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according to the needs of modern 
digital society. Innovative pedagogies 
attempt to abandon the passive 
teacher centre one way teaching 
process instead involving students 
actively and facilitate learning. 
This shifts the role of teachers to a 
facilitator, a guide and students to 
knowledge creators by interacting 
with themselves and teachers 
actively and exploring the content 
in depth. Flipped instruction is a 
digital pedagogy which has brought 
drastic changes in the teaching-
learning process. Flipped learning 
is an approach which transform 
the traditional teaching-learning 
environment and shifts the one 
way classroom teaching-learning to 
asynchronous pre learning sessions 
in which learners put their time 
and effort in understanding the 
basic learning and remember those 
learning elements which are required 
to work collaboratively among peers 
to explore their knowledge in depth.

ratIonalE of thE study

Earlier the teaching-learning process 
was mostly confined inside the 
classroom and learning of students 
was not monitored by the teacher out 
of the classroom. Flipped instruction 
attempts to change this scenario and 
monitors learners throughout the 
learning journey. It allows teachers to 
blend various methodologies in their 
classroom and monitor the learning of 
the students both in synchronous and 
asynchronous sessions. Synchronous 
sessions happen when both students 

and teacher meet regularly inside the 
classroom for instructional process. It 
is the face to face learning situation in 
which a teacher meets their students 
physically and involves all students 
in learning through various strategies 
in which students collaborate with 
each other actively.

Asynchronous sessions happen at 
the pace, place and time of students 
in which students view the digital 
pre-learning materials provided and 
complete the learning tasks created 
by the teacher. Both teachers and 
learners are connected via a digital 
network to access the digital learning 
resources. The asynchronous session 
happens in two phases — before the 
class session and after the class 
session. Teachers connect to their 
learners before the class session via 
a suitable digital network to provide 
necessary inputs for their learning. 
These learning resources are 
designed to prepare the learners for 
their face to face in-class sessions, 
few learning tasks to check the prior 
knowledge of the learners and to 
provide new knowledge at lower order 
thinking skills. This pre-learning 
asynchronous session creates 
rapport between teacher and learner 
with the content to be explored in 
their in-class sessions. It stimulates 
the learners to explore the content in 
depth.

Flipped learning instruction 
is an educational technique that 
consists of two parts — Interactive 
group learning activities inside the 
classroom and direct computer based 
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individual instruction outside the 
classroom. Students are assigned 
the video watching for home work, 
freeing up class time that is used 
to be spent listening to lectures for 
hands on activities and application 
of knowledge which used to serve 
as home work. Flipped learning 
instruction employs group based 
interactive learning activities inside 
the classroom.

Teachers and students connect 
with each other after every in-class 
session through the same digital 
network to continue their learning 
discussions. This gives opportunities 
for teachers to engage their students 
outside the classroom by involving 
them in learning activities which 
sustains students’ interest and 
motivation. Teacher provides post-
learning activities to students to 
assess their progress in learning. 
This happens at the pace of students 
and increases their retention. 
This post-learning asynchronous 
session engages students in learning 
activities to stimulate students’ 
intellect and students seek to go 
beyond the requirements through the 
post-learning activities.

According to Flipped Learning 
Network 2014, effective flipped 
learning instruction involves four 
pillars — flexible environment, 
learning culture, intentional content 
and professional educator. Michele 
Estes et al (2013) propose a simple 
model for flipping the classroom with 
three stages — pre-class, in-class, 
and post-class.

staGEs of flIPPEd lEarnInG 
InstructIon

Pre-class
The flipped instructor will 
move this type of activity to an 
asynchronous learning environment. 
If the information is available online, 
students may read and refer to it as 
often as needed in order to recognise 
and recall it later. Procedural 
instruction that changes very little 
with time is also appropriate for the 
asynchronous learning environment. 
Instructors design their original, pre-
recorded digital learning materials in 
a variety of media formats to provide 
as pre-learning resources (Mazur, 
2009). In this step, instructors have 
the opportunity to asses student 
knowledge in advance of class-
time to identify areas that require 
clarification or emphasis during class 
time. By understanding student 
needs prior to class instructor will 
make adjustments required during 
in-class.

In-class
During synchronous learning of the 
flipped classroom, the instructor uses 
activity-based learning strategies to 
maximise student-teacher interaction 
on learning content through in-
class discussion, group learning 
and individual learning activities, 
observation of students while 
performing any experiments, and 
potentially the use of technologies 
to conduct formative assessment 
such as learner response systems. 
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Student-student engagement is 
very important in flipped classroom. 
Adopting peer feedback and peer 
instruction during in-class time is 
very essential to explore the content 
in depth and practice. Maximising 
the instructor-student and student-
student interaction during in-class 
is regarded as essential ingredient 
in teaching-learning process. The 
features of technology can be used as 
a lever to make it happen effectively.

Post-class
Before and after the asynchronous 
and synchronous components of 
flipping have occurred, instructors 
in the flipped classroom have an 
opportunity to increase student 
attention and sustain student 
motivation for engagement in learning 
outside of class time, and to assess 
learner progress through post-class 
learning activities. Instructors who 
flip their classroom incorporates 
extrinsic motivators that encourage 
advance preparation. Adoption of 
technologies that shift the role of 
instructor to that of learning coach 
will support the development of 
students’ self-regulation skills 
necessary for success in flipped 
environment. A variety of methods 
and tools of assessment available are 
used to assess student learning after 
instruction.

Flipping the teaching-learning 
process became more popular and 
influenced by the inverted classroom 
approach as evidenced from the 
study conducted by Lage et al (2000) 

and this approach maximises active 
learning by using a variety of media 
and delivery modes of content to 
develop self-regulated learning 
among students during the pre-
class sessions (Talbert, 2014) and 
instruction employed by Mazur 
(2009) to engage students actively 
during the synchronous in-class 
sessions. Novak and Patterson (1998) 
states synchronous in-class sessions 
as a way of combining collaborative 
course work with online materials 
and activities to help instructors 
understand student needs to offer 
timely feedback and plan the lessons 
responsive to the needs of the learner.

The reviews collected were 
analysed and the reveals that 
flipping the teaching-learning 
process enhances critical thinking of 
students thereby increasing learning 
engagement and achievement of 
students (Kaur, 2018). Flipped 
learning integrates active learning 
to increase achievement of students 
(Eichler, Peeples, 2016) and activates 
higher order thinking skills to engage 
students in learning. It also ensures 
that students remain at Higher order 
thinking levels for longer duration 
(Bormann, 2014) and creates friendly 
classroom environment (Borkar, 
Turkar, and Borkar, 2017). Flipped 
learning allows all students to 
attain the set objectives overcoming 
their learning problems (Fornasari, 
2015). Flipped learning attempts 
to increase students learning 
engagement (McLaughlin et al, 2014) 
and performance as a result of active 
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learning strategies conducted during 
synchronous sessions (Carlson and 
Winquist, 2011)

As evident from above, student 
involvement in the learning process 
and achievement in learning increases 
by incorporating letter learning as an 
instructional process. This reverses 
the traditional learning environment 
and students invest their time and 
effort in both synchronous and 
asynchronous sessions of flipped 
learning therefore the researcher 
attempted to investigate the 
‘Effectiveness of Flipped instruction 
on Students’ Learning Engagement 
and Academic Achievement’.

objEctIvEs

1. To compare the effect of flipped 
learning instruction with 
traditional learning on students’ 
learning engagement.

2. To find out the difference in 
learning engagement of students 
who were taught using flipped 
learning instruction and 
traditional learning.

3. To find out the difference in 
academic achievement in 
chemistry of students who were 
taught using flipped learning 
instruction and traditional 
learning.

4. To find out the difference in 
progressive tests in chemistry of 
students who were taught using 
flipped learning instructional 
pedagogy and traditional learning 
pedagogy.

5. To investigate the main and 
interaction effect of teaching 
methods and gender on students’ 
learning engagement from control 
and experimental groups.

6. To investigate the main and 
interaction effect of teaching 
methods and gender on academic 
achievement in chemistry of 
students from control and 
experimental groups.

hyPothEsEs of thE study

1. There is no significant difference 
between the control group and 
experimental group’s pre-test 
scores of learning engagement.

2. There is no significant difference 
between the control group and 
experimental group’s post-test 
scores of learning engagement.

3. There is no significant difference 
between the pre-test and  
post-test mean scores of learning 
engagement of experimental 
group of students.

4. There is no significant difference 
between the pre-test and post-
test mean scores of the learning 
engagement of control group of 
students.

5. There is no significant difference 
between the control group and 
experimental group’s pre-test 
scores of academic achievement 
in chemistry.

6. There is no significant difference 
between the control group and 
experimental group’s post-test 
scores of academic achievement 
in chemistry.
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7. There is no significant difference 
between the pre-test and  
post-test mean scores of academic 
achievement in chemistry of 
experimental group of students.

8. There is no significant difference 
between the pre-test and  
post-test mean scores of academic 
achievement in the chemistry of 
control group of students.

9. There is no significant difference 
between the experimental group 
and control group’s mean scores 
of progressive test 1 in chemistry.

10. There is no significant difference 
between the experimental group 
and control group’s mean scores 
of progressive test 2 in chemistry.

11. There is no significant main and 
interaction effect of teaching 
methods and gender with each 
other on students’ learning 
engagement.

12. There is no significant main and 
interaction effect of teaching 
methods and gender with each 
other on academic achievement 
in chemistry.

MEthodoloGy

The researcher selected experimental 
method for conducting the research 
with flipped learning instructional 
pedagogy as an independent variable 
which affect the dependent variables 
like learning engagement and 
academic achievement in chemistry 
of students.

oPEratIonal dEfInItIons

Flipped learning instructional 
pedagogy can be operationally 
defined as an instructional approach 
in which secondary school students 
gain basic knowledge of the chosen 
content in-home or in any other place 
through asynchronous video lectures, 
pictures, animations, simulations, 
and text. An interactive learning 
environment is created during in-
class time by engaging students 
with activities, real demonstrations, 
discussions, and group activities 
prepared by the researcher to assist 
them in applying the concepts 
learned in their home during pre-
class activities to those activities 
conducted during class-time.

Students’ learning engagement 
can be operationally defined as an 
interactive engagement in which 
students are engaged actively 
individually as well as in small group 
to analyse, synthesise and evaluate 
the subject matter with the guidance 
given by the researcher both in 
the face-to-face class and online 
instruction.

Achievement scores in Chemistry 
of the students exhibit a link with 
the method used for instruction, 
which fosters a change in student 
achievement in Chemistry. In 
this present study, it refers to the 
students’ score on the achievement 
test in chemistry developed by the 
researcher.
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saMPlE

The study utilised a sample of 
60 students of Grade IX in an 
English medium government school 
located in Bangalore urban. The 
present experimental study utilised 
pre-test post-test two group design. 
Thirty students were having the 
facility of accessing digital devices 
after school hours to view the digital 
learning resources for participating 
in pre-class activity and to complete 
digital assignments for post-class 
activity, they were selected and 
grouped as the experimental group 
and the students who did not have 
the facility of accessing digital devices 
after school hours were grouped as 
the control group. Thus, the study 
utilised purposive sampling in which 
both experimental and control groups 
consisted of 30 students each.

tools usEd In thE study

Learning engagement scale 
(5 point attitude scale with 42 items) 
and academic achievement test in 
Chemistry (34 MCQs in the content 
taught) constructed and standardised 
by Vandana M. and Haseen Taj 
(2019) were used for collecting 
pre-test and post-test scores for 
research data. The reliability of the 
above tools were found to be 0.871 
and 0.97 respectively. Also research 
developed two unit tests in Chemistry 
(for the content taught) which were 
used as progressive tests.

rEsEarch dEsIGn

The present experimental study 
employed pre-test and post-test group 
design. Both control and experimental 
groups of students were administered 
with a pre-test using learning 
engagement scale and academic 
achievement test in Chemistry. 
One unit from the Chemistry part 
of Science text book for Grade IX 
was taught to both experimental 
and control groups of students. The 
experimental group of students were 
trained to access moodle platform to 
complete their out of class activities. 
Out of class activities for flipped 
instruction consisted of a variety 
of digital resources like videos, 
text, infographics, animations on 
the lesson taught as pre-learning 
resources and digital assignments 
as post-class activities. After  
pre-class session synchronous face 
to face sessions inside the classroom 
was conducted by utilising group and 
individual active learning strategies 
in which students participated in 
both digital and non-digital activities. 
The lecture and demonstration 
method was used to teach the same 
unit for students of the control group. 
During classroom teaching relevant 
teaching-learning aids like charts 
and models were shown to students 
and questions were asked to interact 
with students to clarify their doubts. 
The duration of teaching for both the 
experimental and the control groups 
of students was 50 days. Progressive 
tests on the unit were administered 
to both control and experimental 
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Table 1 
Table Showing Pre-test, Post-test Mean Scores of Learning Engagement 

between Experimental and Control Groups

Groups N Mean SD t-value Level of 
Significance

Pre-test on Learning Engagement
Experimental 30 164.07 15.970 0.405 NS

Control 30 165.63 13.912

Post-test on Learning Engagement
Experimental 30 185.67 10.877 2.396 *

Control 30 178.63 11.836

Learning Engagement of Control group of Students
Pre-test 30 165.63 13.912 8.900 **

Post-test 30 178.63 11.836

Learning Engagement of Experimental group of Students
Pre-test 30 164.07 15.970 11.764 **

Post-test 30 185.67 10.877
NS = Not Significant, * = Significant at 0.05 level, ** = Significant at 0.01 level

Table 2 
Table Showing Pre-test, Post-test Mean Scores of Academic Achievement 

Test in Chemistry between Experimental and Control Groups

Groups N Mean SD t-value Level of 
Significance

Pre-test on Academic Achievement test in Chemistry

Experimental 30 4.83 1.085 2.068 *
Control 30 4.33 0.758

group of students on the 25th and 
50th day. After the completion of 
teaching and progressive tests, both 
experimental and control groups 
students were administered with 
post-test in learning engagement and 
the academic achievement test in 
chemistry using the tools constructed 
by researcher.

fIndInGs

The data on pre-test and post-test 
scores on learning engagement and 
academic achievement in Chemistry, 
progressive tests 1 and 2 in 
Chemistry were analysed using t-test 
and the findings of the analysis were 
tabulated as below.
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Post-test on Academic Achievement Test in Chemistry
Experimental 30 27.4 2.99 12.517 **
Control 30 18.23 2.674
Academic Achievement Test in Chemistry of Control Group of Students
Pre-test 30 4.33 0.758 26.877 **
Post-test 30 18.23 2.674
Academic Achievement test in Chemistry of Experimental group of Students
Pre-test 30 4.83 1.085 35.921 **
Post-test 30 27.4 2.99

NS = Not Significant, ** = Significant at 0.01 level

Table 3 
Table Showing Mean Scores of Progressive Tests 1 and 2 in Chemistry of 

Experimental and Control Groups

Groups N Mean SD t value Level of 
Significance

Progressive Test 1 in Chemistry
Experimental 30 19.53 3.501 7.184 **
Control 30 13.0 3.545
Progressive Test 2 in Chemistry
Experimental 30 19.23 3.901 7.180 **
Control 30 12.6 3.223

** = Significant at 0.01 level
The data on post-test scores on learning engagement of students from 

both the experimental and the control groups were analysed using 2 way 
ANOVA and the findings were as shown in the Table below.

Table 4 
Showing Observed Data for 2 Way ANOVA of Teaching Method of Boys and 

Girls of both Groups

Teaching Method Traditional 
Learning Flipped Learning

Gender

Boys
N 16 12
Mean 180.19 187.67
Standard Deviation 10.815 10.815

Girls
N 14 18
Mean 176.86 184.33
Standard Deviation 13.085 11.019
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Table 5 
Results of 2 Way ANOVA for Learning Engagement with Independent 

Variables Namely, Gender and Teaching Method
Sources of 
Variation

Sum of 
Squares

Df Mean 
Squares

F – Value Level of 
Significance

Gender 162.764 1 162.764 1.243 NS
Teaching Method 819.825 1 819.825 6.263 **
Interaction of 
Gender and 
Teaching Methods

3.247 1 3.247 0.00 NS

Error 7330.818 60
Total 8235.650 59

Table 6 
 Showing Observed Data for 2 Way ANOVA of Teaching Method of Boys and 

Girls of both Groups
Teaching Method Traditional 

Learning
Flipped Learning

Gender

Boys
N 16 12
Mean 18.13 27.42
Standard Deviation 2.217 2.678

Girls
N 14 18
Mean 18.36 27.40
Standard Deviation 3.201 3.256

Table 7 
Results of 2 way ANOVA for Academic Achievement in Chemistry with 

Independent variables namely, Gender and Teaching Method
Sources of 
Variation

Sum of 
Squares

Df Mean 
Squares

F – 
Value

Level of 
Significance

Gender 0.153 1 0.153 0.018 NS

Teaching Method 1230.667 1 1230.667 147.841 **

Interaction of 
Gender and 
Teaching Methods

0.248 1 0.248 0.030 NS

Error 466.159 60 8.324

Total 1726.983 59
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dIscussIon of rEsults

From Table 1, it is observed that 
the obtained t-value of 0.405 is less 
than 2.000 at 0.05 level; this infers 
that both experimental and the 
control group of students have the 
same learning engagement before the 
treatment, hence the Hypothesis 1,  
there is no significant difference 
between the control group and the 
experimental group students in their 
mean scores of pre-test in learning 
engagement is accepted. There is a 
significant difference between the 
experimental and the control group 
students in their mean scores of 
post-test in learning engagement, it 
is observed that the obtained t-value 
of 2.396 Is greater than the table 
value of 2.000 at 0.05 Level. Thus, 
both experimental and the control 
groups significantly differ in their 
mean scores of post-test in learning 
engagement, further it is observed 
that students from the experimental 
group have higher levels of learning 
engagement than the students from 
the control group, hence Hypothesis 2 
is rejected. This result is similar to the 
findings of the research conducted 
by Maheshwari and Seth (2019) 
that students’ learning engagement 
improves with the implementation 
of flipped learning and students feel 
highly satisfied (Awidi and Paynter, 
2019). It is also observed that the 
obtained t-values of 8.900 and 
11.764 are greater than the table 
value of 2.660 at 0.01 level, hence 
Hypotheses 3 and 4 are rejected and it 
can be restated as there is significant 

difference between the pre-test and 
post-test mean scores of the learning 
engagement of the control group of 
students and there is significant 
difference between the pre-test and 
post-test mean scores of the learning 
engagement of the experimental group 
of students. It also reveals that the 
learning engagement of the students 
increased after the treatment for both 
experimental and the control groups of 
students, further the value of 11.764 
is greater than the value of 8.900, 
thus students of the experimental 
group have better learning 
engagement than the students of 
the control group. This result is in 
agreement with the results obtained 
by Hernández, (2012) that flipped 
learning increases students’ learning 
engagement and students involved 
in interactive learning activities by 
investing their time before and during 
the classroom learning as shown by 
Webb et al (2014).

From Table 2, it is observed 
that the obtained t-value of 2.068 
is slightly greater than the table 
value of 2.000 at 0.05 level and the 
hypotheses 5 is rejected and stated 
as there is significant difference 
between the control group and 
experimental groups pre-test mean 
scores of academic achievement in 
chemistry, the obtained t-value of 
12.517 is very much greater than 
the table value of 2.704 at 0.01 level 
and hence Hypothesis 6 is rejected 
and restated as there is significant 
difference between the control 
group and experimental groups 
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post-test mean scores of academic 
achievement in Chemistry. Future, it 
is observed that the t-value of 12.517 
of post-test mean scores is higher 
than that value of 2.068 of pre-test 
mean scores hence it reveals that the 
flipped learning instruction has great 
influence on academic achievement of 
students. Flipped learning increases 
academic achievement of students 
(Alamri, 2019) and significantly 
higher scores in achievement for 
experimental students was observed 
(Özüdoğru and Aksu, 2020). It is also 
observed that the obtained t-value 
of 26.877 and 35.921 are greater 
than the table value of 2.704 at 
0.01 level hence, Hypothesis 7 and 
8 are rejected and restates as there 
is significant difference between the 
pre-test and post-test mean scores of 
academic achievement in Chemistry 
of control group of students and 
there is significant difference between 
the pre-test and post-test mean 
scores of academic achievement in 
Chemistry of experimental group of 
students. It is also observed that the 
post-test mean scores of academic 
achievement in Chemistry are higher 
than that of the pre-test mean 
scores, further the obtained t value 
of 35.921 of experimental group is 
more than the value of 26.877 of 
control group students. This result 
suggests that the students taught 
with flipped learning instruction have 
obtained higher scores in academic 
achievement than the students who 
were taught using traditional learning 
pedagogy. Flipped instruction 

incorporates active learning strategies 
and ensures students to remain at 
higher order thinking levels for a 
longer time (Bormann, 2014). The 
academic performance of students 
improves by incorporating flipped 
instruction (Bueno – Alastuey and 
Galar, 2017) and increases academic 
achievement of students (Vimala and 
Muniandy, 2018).

From Table 3, the obtained t-values 
of 7.184 and 7.180 are greater than 
the value of 2.704 at 0.01 level hence 
Hypotheses 9 and 10 are rejected 
and restated as there is significant 
difference between the control group 
and experimental groups mean scores 
of progressive test 1 in Chemistry and 
there is significant difference between 
the control group and experimental 
groups mean scores of progressive 
test 2 in Chemistry. Flipped learning 
enhances academic achievement of 
students (Kaur and Gurpreet 2018) 
and integrates active learning into 
chemistry courses (Eichler and 
Peeples, 2016).

From Table 5, it is observed 
that gender has no significant main 
effect (f = 1.243, P >0.05) on learning 
engagement of students, teaching 
method (traditional teaching and 
flipped learning) has significant 
main effect (f = 6.263, P < 0.01) on 
learning engagement of students and 
there is no significant interaction 
effect of gender and teaching method 
(f = 0.00, P > 0.05) on learning 
engagement of students. The result 
infers that gender has no significant 
effect on learning engagement and 
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teaching method has a significant 
effect on learning engagement. 
Further, flipped learning increases 
students’ concentration (Kurushkin, 
M., and m., Mikhaylenko, 2016), 
student understanding and self-
determination (Calderara and Wiebe, 
2019) on watching pre-learning 
videos.

From Table 7, it is observed that 
gender has no significant main effect 
(F = 0.018, p >0.05) on academic 
achievement in chemistry of students, 
teaching method (Traditional 
Teaching and Flipped Learning) has 
significant Main effect (F = 147.841, 
p < 0.01) on academic achievement in 
chemistry of students and there is no 
significant interaction effect of gender 
and teaching method (F = 0.030, p > 
0.05) on academic achievement in 
chemistry of students. The result 
infers that gender has no significant 
effect on academic achievement in 
Chemistry and teaching method 
has a significant effect on academic 
achievement in Chemistry. Further, 
flipped learning increases academic 
achievement of students as students 
derive learning satisfaction (Lopes 
and Soares, 2017) and in-class group 
activities attempt to clarify their 
doubts (Borkar, Turkar, and Borkar, 
2017) and students attain the set 
objectives (Fornasari, 2015).

EducatIonal IMPlIcatIons

Flipped learning instruction shifts 
direct instructional process from 
synchronous to asynchronous 
sessions and incorporates 

active learning strategies during 
synchronous sessions to involve 
every learner. The results reveal 
that there is significant difference in 
post-test in the learning engagement 
of experimental and control group 
of students further, the mean value 
of 185.67 of the experimental group 
is greater than that of 178.63 of the 
control group of students, hence 
teachers should design learning 
activities to involve all students in the 
learning process. The result shows 
that there is significant difference 
in pre-test and post-test mean 
scores of learning engagement of 
the experimental group of students. 
Further, the mean value of 185.67 
of post-test in learning engagement 
is greater than the mean value 
of 164.07 of pre-test in learning 
engagement of the experimental 
group of students. It is higher than 
the post-test mean scores of 178.63 
of the control group of students. 
Thus teachers should implement 
flipped learning instruction in their 
pedagogical practices and incorporate 
both synchronous and asynchronous 
learning sessions in their teaching 
process.

The post-test mean scores of 
academic achievement in chemistry 
of experimental and control groups 
differ significantly, further, the mean 
value of 22.7 of the experimental group 
is more than the mean value of 18.23 
of the control group. This implies that 
flipped learning has enhanced mean 
scores in academic achievement in 
chemistry of an experimental group 
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of students hence teachers should 
create e-content on the topics to be 
taught and provide to their students 
to engage in pre learning activities.

The results reveal that there is 
significant difference in progressive 
test 1 of experimental and control 
group of students, further, the mean 
value of 19.53 of experimental group 
is a more than the mean value of 13.0 
control group of students. Also there 
is significant difference in progressive 
test 2 of experimental and control 
group of students. Further the 
mean value of 19.23 of experimental 
group is greater than the minimum 
value of 12.6 of control group of 
students. Hence, teachers should 
design learning activities to involve 
all students in the learning process 
to engage them in collaborative 
work with peers. Teachers should 
plan the in class activities so that 
there is more time available for 
interaction with students and 
facilitate them to explore the highest  
knowledge possible.

conclusIon

Technology has influenced the 
teaching-learning process and 
resulted in development of modern 
pedagogical practices. Flipped 
learning instructional pedagogy 
is one such innovative pedagogy 
which attempts to involve students 
and teachers in synchronous 
and asynchronous teaching-
learning sessions. Flipped learning 
instructional pedagogy provides lot 
of opportunities for teachers to create 
learning resources and activities to 
involve their students in learning 
process as well as to spend more 
in-class time for fruitful interaction 
with their students and develops 
self-learning and deep learning 
skills among students to increase 
their interest and achievement in 
learning. Thus it can be concluded 
that flipped learning instructional 
pedagogy maximises classroom 
interaction to increase students’ 
learning engagement and thereby 
increase in academic achievement 
and performance of students.
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