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Abstract

Education is an important instrument to technological and socio-economic development 
of every nation. Technology integration with pedagogy can change the scenario of 
outcome-based education. This study measures the effectiveness of e-Module and 
Flipped Classroom approach on the organic chemistry achievement. The researcher 
used e-Module (Self Learning Material) based on Programme Instruction which was 
developed and validated by the researcher. The researcher also used e-Content videos for 
flipped classroom teaching which were prepared by the researcher and validated by the 
expert’s opinion. The effectiveness of two instructional approaches on the achievement 
in organic chemistry among students was measured by conducting quasi-experimental 
study using achievement test at pre and post intervention stage. Researchers created two 
experimental and one control groups to conduct this research in experimental setting 
without full control of intervening and moderator variables. This study used 144 sample 
students having chemistry as their major elective subject in a Senior Secondary School 
(Burdwan Model School) affiliated to CBSE, in Purba Bardhaman District in West Bengal. 
Purposive and random sampling techniques were employed at the various stages. The 
data were collected and analysed by inferential statistics such as ANOVA, ANCOVA with 
Post-Hoc analysis and Pair sample t-test. The result showed that the achievement of XI-
standard student in organic chemistry was better through E-Module than Conventional 
approach; similarly, the achievement of students was better for Flipped Classroom 
approach than Conventional approach. The results revealed that the Flipped classroom 
approach was the most effective instructional approach in organic chemistry learning 
for 11th standard students whereas e-module approach was also effective as self-
instructional approach in parallel with flipped classroom instruction.

Keywords: e-Module, Flipped-Classroom, e-Content Video, Achievement, Organic-
Chemistry, Quasi-Experimental

Introduction

In the digital age, different instructional 
approaches and modules are used in the 
classroom to provide maximum learning 
experiences among students. The role of 
teacher has changed from authoritarian 
to facilitator; autocratic to democratic 
in the classroom teaching by using 

modern teaching-learning methods 
and tools integrated with technology. In 
many research works, more emphasis is 
given over methods and techniques that 
may help the students to understand 
the concept instead of merely helping 
them to acquire knowledge. Learner 
centric teaching approaches depending 
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on the students’ individual difference 
that needs different way of teaching 
process. The instructional approach, 
for example e-module approach is the 
self-instructional approach in this study. 
Technology in the 21st century allows 
instantaneous access to information 
through various technological tools 
such as computer, laptop and smart 
phone. NEP-2020 gives a direction 
towards the use of technology in an 
interactive way so that learning should 
be enjoyable and holistic. In this study, 
the technological integration with the 
traditional method is reflected in the flip 
classroom approach.

The entire education system is not 
only influenced by teacher, students 
and curriculum but also teaching-
learning has a greater impact on whole 
education system by the progress 
of science and digital tools through 
numerous innovations. Traditional 
teaching-learning practices is less 
effective nowadays as it is totally 
converted to teacher centric autocratic 
system of teaching. In the traditional 
teaching-learning process, without 
use of technology, students were 
restricted to conventional materials like 
chalk, blackboard and text book etc. 
In this study, significant changes were 
introduced in the teaching-learning 
process, shifting from traditional to 
technology integrated blended learning 
which is further shifted to self-learning 
approach, that is e-Module. It will be 
better for future generation if teaching-
learning process transform to learning-
teaching process by the minimum help 
of teacher and maximum effort of 
learners.

Literature Review

Komalavalli and Amsayal (2022) 
conducted a study on the effectiveness 
of multimedia e-content module 
to enhance achievement in English 
among Grade 9 boys. Parallel group 

experimental design was employed. 
The pre-test and post-test were 
administered to both the experimental 
group and control group and data were 
collected. The result revealed that a 
significant difference between the 
experimental group and the control 
group exists. Findings stated that the 
use of multimedia e-Content teaching 
strategy has a significant impact on 
enhancing the achievement in English 
among the Grade 9 boys.

Sankar and Benjamin (2022) conducted 
research involving pre-test-post-test 
control group design on learning 
chemistry through flipped classroom 
approach at 10th standard level. It 
was found that flipped classroom 
instruction was effective in comparison 
to conventional method when 10th 
standard students learn chemistry. It 
was reported that the mean pre-test 
scores significantly differ from post-
test achievement score in chemistry 
learning in experimental group through 
flipped classroom method among the 
10th standard students.

Edgar (2021) focused on the utilisation 
of self-learning module in the academic 
achievement in Economics of students 
in public secondary schools. The study 
was descriptive and experimental in 
nature. It was found that the academic 
achievement level was satisfactory 
before using module and after the 
utilisation of module achievement level 
was very satisfactory and outstanding.

Gupta and Mishra (2020) conducted 
an experimental study with single 
group pre-test-post-test design on the 
effectiveness of developed e-Module 
in terms of achievement in educational 
administration course among M.Ed. 
trainees selected through purposive 
sampling. There was no control group 
and only one experimental group was 
use to carry out this research. The 
result revealed that achievement of 
M.Ed. trainees through e-module was 
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increased which reported the developed 
e-module was effective. 

Yulando (2019) conducted a study 
on electronic module design and 
development: an interactive learning. 
The module was designed as a learning 
medium that can be used for teaching, 
mentoring, and learning tools. This 
module also supports materials such as 
animations, links, text, audio, images, 
videos, and quizzes to complete and 
assist the learning process. The findings 
revealed that according to response 
of media expert’s product was in 
the excellent category and the data 
showed the feasibility test, obtaining a 
percentage of 93.4%.

Sujisha and Jesa (2018) carried out to 
measure the effectiveness of flipped 
classroom strategy on the achievement 
in organic chemistry among Grade 
9 students by comparing the 
achievement scores after the treatment 
in experimental and control group. The 
statistical t-value was 4.042 which was 
higher than the critical point 2.58 for 
significant at 0.01 level. A significance 
difference of post-treatment mean 
score exist between experimental and 
control group. This showed that the 
treatment given to experimental group 
was effective for the achievement in 
organic chemistry.

Research Gap

The reviewed studies indicate that 
considerable research has been 
conducted on e-modules and student 
achievement in subjects such as English, 
Economics, and Mathematics. However, 
only limited research has examined the 
impact of e-modules on achievement 
in Organic Chemistry, and very few 
studies have been carried out in West 
Bengal focusing on Organic Chemistry 
achievement through e-modules. On the 
other hand, various research work done 
in India and abroad on the achievement 
through Flipped Classroom approach 

but not a good number of research work 
done by researchers by taking Flipped 
classroom approach and achievement 
in organic chemistry. 

Researcher selects organic chemistry 
as instructional content because 
chemistry is related to our daily lives 
and researcher also select Grade 11 
students in this study because the study 
of organic chemistry starts from Grade 
11 in CBSE board. So, the researcher 
focuses on the achievement in organic 
chemistry in terms of two instructional 
approaches i.e. e-module and flipped 
classroom approaches among Grade 11 
students.

Hence, the researcher has been taken 
instructional approach as independent 
variable and achievement taken as 
dependent variables. 

Research Objectives

1.	 To study the achievement in organic 
chemistry through e-Module and 
Flipped classroom approach.

2.	 To assess the pre-test achievement 
score of XI standard students in 
organic chemistry taught through 
e-Module, Flipped classroom and 
conventional approach.

3.	 To assess the post-post achievement 
score of XI standard students in 
organic chemistry taught through 
e-Module, Flipped classroom and 
conventional approach.

4.	 To study the effectiveness of 
instructional approach in terms of 
achievement in organic chemistry.

Hypotheses

HO1. There would be no significant mean 
difference of pre-test achievement score 
between e-Module, Flipped Classroom 
and conventional groups.

HO2. There would be no significant mean 
difference of post-test achievement 
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score between e-Module, Flipped 
Classroom and conventional groups.

Definition of Important Terms

•	 Achievement: Achievement is the 
learning outcome of students after 
the completion of the educational 
units or element.

•	 e-Module: It is a course material 
which provides the content in a 
logical and sequential manner 
that helps the students studying 
from their home or wherever and 
whenever by using smart phone, 
tablet, computer or laptop (Yulando, 
Sutopo and Franklin, 2019).

•	 Flipped Classroom: It is an 
instructional environment where 
normal classes are inverted and 
short duration of teaching videos 
are watches by the students at their 
home before class (Sujisha and Jesa, 
2018). In-class time teachers do 
exercises and discussions with the 
same students and same content.

Methodology

This study was experimental in 
nature. Few extraneous variables 
e.g. classroom environment, teacher, 
curriculum content, medium of 
instruction were controlled in the 
experimental setting. But all types of 
moderators and intervening variable 
were not controlled to conduct the 
true experiment so researcher adopted 
quasi-experimental design. Full controls 
of moderator and intervening variables 
have not been done by the researcher 
during this experiment. In this study 
one dependent and one independent 
variable was involved. This study was 
confined to the content of XI standard 
Organic Chemistry topics of CBSE 
Curriculum and conducted in only one 
CBSE school. This study was carried 
out with a sample of 144 XI standard 

students those who are came from 
CBSE board and passed 10th Class 
board exam under CBSE board. Total 
sample students were divided in three 
groups e.g. Control group, experimental 
group1 and experimental group2. Two 
types of tools e.g. teaching tools and 
assessment tool were used to study the 
effectiveness. Quantitative data analysis 
techniques were applied to analyse and 
interpret the data. 

Variables

Dependent: Achievement in Organic 
Chemistry

Independent: Instructional Approaches 
(Conventional, e-Module and Flipped 
Classroom)

Population and Sample

The population of the study was Grade 
11 students of CBSE school in Purba 
Bardhaman district. This study was 
conducted only in one CBSE school 
which was the sample school i.e. 
Burdwan Model School, near Burdwan 
town of district Purba Bardhaman in 
West Bengal chosen purposively. Out 
of 248 students of science background 
from different section only 156 students 
of Grade 11 with science background 
having Chemistry as their major subject 
were selected randomly as sample. 
But finally, 144 students from three 
groups completed this experimental 
procedure and gave their responses for 
the analysis and interpretation of data. 
The formation of three groups before 
treatment was done which is given in 
Table1. These three groups were formed 
to study the achievement of Grade 11 
students in organic chemistry through 
different instructional approaches. This 
sample was divided in three groups 
i.e. two experimental groups and one 
control group to study the effectiveness 
of e-module and flipped classroom 
approach in organic chemistry learning. 
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Control group was the reference group 
and two experimental groups were 
marked as experimental group1 where 

e-Module treatment was given and 
experimental group2 where Flipped 
classroom approach was adopted.

Table 1 represents the sample distribution 
in the control group (Conventional 
method) and two experimental groups 
(e-Module group and Flipped classroom 
group) equally. Total forty-eight (48) 
students selected for the control group 
and forty-eight (48) students selected 
for each experimental group.

Statistical Technique and Software 
used

Statistical techniques used were: 
Descriptive statistics (Mean, Standard 
Deviation) and Inferential Statistics (Pair 
sample t-test, ANOVA and ANCOVA).

Software used were: MS Excel-2010 and 
SPSS-21

Tools used

•	 Teaching Tools

i.	 Self-developed “e- Module” on 
selected Organic Chemistry 

Topics of Grade 11 was 
constructed and standardised.

ii.	 Self-prepared “Teaching 
Videos” for Flipped Classroom 
approach were constructed and 
standardised.

•	 Assessment Tools:

i.	 Assessment tools used in 
this study were two tests 
e.g. “Pre-Achievement Test 
in Organic Chemistry” and 
“Post-Achievement Test in 
Organic Chemistry” for Grade 
11 students as per CBSE 
curriculum and standardised by 
the researchers.

Analysis and Interpretation

HO1. There would be no significant mean 
difference of pre-test achievement score 
between e-Module, Flipped Classroom 
and conventional groups.

Table1: Distribution of sample in three groups

Instructional 
Approaches

1st Experimental 
Group

(e-Module)

2nd Experimental 
Group

(Flipped Classroom)

Control Group
(Conventional)

Number of Students 48 48 48

Descriptive statistics

Table 2: Group Statistics of Pre-test Achievement in EG-1, EG-2 and CG

	 Groups 

Descriptive 
Statistics

1st 
Experimental 
Group (EG-1)
(e-Module)

2nd Experimental 
Group (EG-2)

(Flipped 
Classroom)

Control Group
(CG)

(Conventional 
Approach)

N 48 48 48

Mean 13.75 13.27 13.58

SD 2.392 2.229 2.872

SE 0.345 0.322 0.415
Note: N indicates total frequency/sample; SD indicates Standard Deviation; SE indicates Standard Error.
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Table2 depicts that the mean and SD 
of pre-test score of 48 students in 
e-Module group are 13.75 and 2.392 
respectively. Similarly, the mean and 
SD of pre-test score of 48 students in 
flipped classroom group are 13.27 and 
2.229 respectively. Whereas, mean and 
SD of pre-test score of 48 students in 

conventional group are 13.58 and 2.872 
respectively. The mean pre-test score 
in three groups e.g. EG-1, EG-2 and CG 
are nearly equal. So, ANOVA statistics 
was employed to know the actual group 
difference and to interpret whether the 
difference is significant or not.

Inferential statistics

Table 3: One way ANOVA for Pre-test score in three groups

Source of 
variation

Sum of 
Squares

df Mean 
Square

F-critical F-value Sig. 
(2-tailed)

Between Groups 5.681 2 2.840 3.06 0.450# 0.639

Within Groups 890.146 141 6.313 - -

Total 895.826 143 - - -

Note: # indicates the value associated is insignificant

It is observed in Table 3 that the F value 
0.450 (p> 0.05) which is higher than 
critical F-value at 0.05 level. So, Null 
hypothesis (HO1) stated “There would 
be no significant mean difference of 
pre-test achievement score between 
e-Module, Flipped Classroom and 
Conventional groups” is not rejected. 
Hence, it is confirmed that no significant 

mean difference exists between three 
instructional groups e.g. EG-1, EG-2 and 
CG. This indicated the homogeneity of 
three groups before intervention.

HO2. There would be no significant mean 
difference of post-test achievement 
score between e-Module, Flipped 
Classroom and conventional groups.

Table 4: Group statistics of Pre-test and Post-test scores in EG-1, EG-2 and CG

Groups 

Descriptive 
Statistics
N=48

EG-1
(e-Module 

Group)

EG-2
(Flipped Classroom 

Group)

CG
(Conventional 

Group)

N=48 N=48

Pre-test
Mean 13.75 13.27 13.58

SD 2.392 2.229 2.872

Post-test
Mean 31.75 32.79 21.33

SD 6.522 7.047 5.829
Note: N indicates total frequency/sample; SD indicates Standard Deviation; EG-1 indicates 1st Experi-
mental Group; EG-2 indicates 2nd Experimental Group; CG indicates Control Group.

Table 4 depicts that the mean and SD 
of pre-test score among 48 students in 
e-Module group are 13.75 and 2.392 
respectively whereas mean and SD 
of post-test score are 31.75 and 6.522 
respectively. Similarly, the mean and SD 

of pre-test score among 48 students in 
flipped classroom group are 13.27 and 
2.229 respectively but mean and SD 
of post-test score are 32.79 and 7.047 
respectively. In case of conventional 
group, mean and SD of pre-test score 
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among 48 students are 13.58 and 
2.872 respectively but mean and SD 
of post-test score are 21.33 and 5.829 
respectively. The mean score in three 
groups is nearly equal in case of pre-
test but not equal for post-test shown 

in Figure1. So, ANCOVA statistics was 
employed to post-test between three 
groups to know whether the difference 
in post-test achievement score among 
three groups is significant or not.

Fig 1: Column graph showing mean value of Pre-test and Post-test Achievement in e-Module, 
Flipped Classroom and Conventional groups

Inferential statistics

Table 5: ANCOVA for Post-test score showing Interaction effect

Source Sum of 
Squares df Mean 

Square F-Value Sig. (p)

Pre-test 
achievement 

1427.785 1 1427.785 44.814 0.000*

Instructional 
Approaches

479.429 2 239.714 7.524 0.000*

Pre-test X 
Instructional 
Approach

51.392 2 25.696 0.807 0.449

Error 4396.676 138 31.860  
-

 
-

Total 127776.00 144

Note: df is the Degree of Freedom

It is reported from the result given in 
Table5 that the interaction between pre-
test score and instructional approach 
is not significant as the F-value for this 

interaction term is 0.807 (P>0.05). This 
indicates that covariate (pre-test score) 
has no influence on the dependent 
variable (instructional approach). It 
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is also observed in Table5 that the 
F-value of post-test for instructional 
approaches is 7.524 (p< 0.05) which is 
higher than critical F-value at 0.05 level. 
So, Null hypothesis (HO2) stated “There 
would be no significant mean difference 
of post-test achievement score between 
e-Module, Flipped Classroom and 

conventional groups” is rejected. So, 
there exists significant mean difference 
of post-test achievement in Organic 
chemistry among Grade 11 students in 
three instructional groups. So, post-Hoc 
analysis was carried out to know actual 
difference between groups.

POST-HOC Analysis

Table 6: Post-Hoc Analysis (Bonferroni Method) Showing Mean Difference 
between Groups with Adjusted Mean Post-test score

Instructional 
Approach(A)

Instructional 
Approach(B)

Adjusted 
mean 

post-test 
achievement 

score

Mean 
Difference

(A)-(B)
SE Sig. (p)a

EG-1
(e-Module)
31.395a

EG-2 33.071a 1.676 0.821 0.454

CG 21.276a 10.119 0.815 0.000*

EG-2
(Flipped 
Classroom)
33.071a

EG-1 31.395a 1.676 0.818 0.454

CG 21.276a 11.795 0.815 0.000*

CG
(Conventional)
21.276a

EG-1 31.395a 10.119 0.818 0.000*

EG-2 33.071a 11.795 0.821 0.000*

Note: a. p values are adjusted using the Bonferroni method. SE indicates Standard Error of mean; p 
indicates the Probability. EG-1 indicates 1st Experimental Group; EG-2 indicates 2nd Experimental Group; 
CG indicates Control Group.

Table6 depicts the post-Hoc analysis 
of post-test score in three groups e.g. 
e-Module Group, Flipped classroom 
group and Conventional Group. The 
actual mean post test score in EG-
1, EG-2 and CG are 31.75, 32.79 and 
21.33 respectively reflected in Table4. 
In contrast to actual mean post-test 
score, it is observed from Table6 that 
the adjusted mean post-test score of 
EG-1, EG-2 and CG are 31.395, 33.071 
and 21.276 respectively. The mean 
difference of Post-test achievement 
scores between e-Module and 

Conventional groups is 10.119 (p<0.05) 
which is significant; between Flipped 
Classroom and Conventional groups 
the mean difference is 11.795 (p<0.05) 
which is significant. But in comparison 
between e-Module and Flipped 
classroom group the mean difference 
is 1.676 (p>0.05) which is insignificant. 
So, the actual difference in post-test 
achievement score is observed between 
EG-1 and CG; between EG-2 and CG. The 
difference is due to the low score in post-
test achievement in CG (Conventional 
Group).
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Pair-sample t-Test

Table 7: Pair sample t-Test showing actual mean Difference within Groups

Groups N Mean SD t-Value df Critical 
t-Value

Sig. (p)

e-Module
Pre-test 48 13.75 2.392 20.359 47 2.01 0.00*

Post-test 48 31.75 6.522

Flipped 
classroom

Pre-test 48 13.27 2.229 22.998 47 2.01 0.00*

Post-test 48 32.79 7.047

Conventional Pre-test 48 13.58 2.872 13.717 47 2.01 0.00*

Post-test 48 21.33 5.829

Note: N indicates total frequency/sample; SD indicates Standard Deviation.

Table7 depicts the results of pair 
sample t-test of post-test achievement 
score in three groups. Analysis showed 
in Table7 that the t value is 20.359 
(p<0.05) due to e-Module instruction; t 
value is 22.998 (p<0.05) due to flipped 
classroom instructional approach 
and t value is 5.829 (p<0.05) due to 
conventional approach. The t-value 
between pre-test and post-test due 
to different instructional approach 
is significant but the high value of t 
indicates the high difference between 
pre-test and post-test score indicates 
the high effectiveness if instruction. 
The t-value is higher in case of flipped 
classroom approach and low in case of 
conventional approach.

Major Findings

ANOVA result showed that mean 
difference in pre-test score (F=0.450, 
p=0.639) between EG-1, EG-2 and CG 
is not significant among XI standard 
students. This indicates the homogeneity 
of three groups before the intervention 
applied. 

The results of post-Hoc analysis also 
showed that the difference of adjusted 
post-test mean after intervention 
between e-Module and Flipped 

Classroom groups is 1.676 (p>0.05) 
which is not significant among XI-
standard students.

The result of post-Hoc analysis also 
showed that the difference in the 
adjusted mean scores after intervention 
between e-Module and Conventional 
approach is 10.119 (p<0.05); and 
between Flipped Classroom approach 
& Conventional approach is 11.795 
(p<0.05) and both are significant.

The pair sample t-Test analysis indicates 
that the actual mean difference between 
pre-test and post-test achievement in all 
the three groups e.g. e-Module, flipped 
classroom and conventional groups are 
significant. 

Discussion

It is found from the analysis of data that 
before the treatment given to separate 
groups, the mean and SD score in 
experimental group1, experimental 
group2 and control group are nearly 
equal. So, to check the equality of 
three groups before treatment was 
given, ANOVA was applied to check the 
homogeneity. It was found that before 
treatment the result of ANOVA reported 
the higher statistical F value (p> 0.05) 
than critical F-value at 0.05 level. Three 
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groups were equalising in terms of pre-
test achievement score.

The results showed that after treatment 
given mean and SD of post-test score 
in 1st experimental group (E-Module) 
and 2nd experimental group (flipped 
classroom) are comparatively equal but 
control group (conventional approach) 
has lower values of mean and SD. 
The mean score before interventions 
in three groups are nearly equal but 
mean score after interventions are not 
comparatively equal in three groups 
shown in Figure 1. So, ANCOVA statistics 
reported that there was no interaction 
effect of co-variate (pre-test score) 
with instructional approaches on the 
post-test achievement score in organic 
chemistry and post-Hoc analysis was 
carried out to know whether between 
group difference is significant or not. 
Results of post-Hoc analysis showed 
adjusted mean difference of post-test 
score is minimum between e-Module 
and Flipped classroom approach which 
indicates their comparatively equal 
effectiveness; but adjusted mean 
difference is maximum not only in case 
of e-module and conventional approach 
but also for flipped classroom and 
conventional approach which indicates 
the less effectiveness of conventional 
approach in compare to e-module and 
flipped classroom approach.

It was also reported in the pair-sample 
t-test analysis table that the mean 
difference between pre-test score 
and post test score was minimum 
for conventional approach signify 
it’s less effectiveness in chemistry 
learning in control group whereas the 
mean difference between pre-test 
and post-test score was maximum 
in case of experimental group-2 e.g. 
flipped classroom approach which 
signify the most effective instructional 
approach. Similarly, the mean different 
between pre-test and post test score 
in experimental group-1 e.g. e-module 
was the comparatively equal but slightly 

lower than the conventional approach. 
The analysis of data by ANCOVA with 
post-Hoc analysis and Pair sample t-test 
confirm the most effective instructional 
approach is flipped classroom approach 
and e-module is also effective as self-
instructional approach in comparison 
to conventional approach.

Educational Implication

In the contemporary educational 
practices, the very important factor for 
learning is the application of instructional 
technology in the classroom. All school 
teachers now-a-days use technology 
in classroom but there was lack of 
technology integration with pedagogy. 
So, teachers should emphasise on the 
quality education in schools by selecting 
proper instructional technology through 
the integration of technology with 
pedagogy. The researcher conducted 
this study not to just compare two 
instructional approaches: e-module 
and flipped classroom approach in 
comparison to conventional approach 
but rather to understand the organic 
chemistry achievement in terms of 
different instructional approaches 
and to find out the best instructional 
approach to enhance achievement 
and study their effectiveness. Present 
practices of classroom teaching in many 
senior secondary schools focuses only 
on the acquisition and dissemination of 
knowledge not to focus on the individual 
learners towards self-learning.

The way of teaching of science especially 
organic chemistry teaching is rapidly 
changing the technological landscape 
in modern educational scenario. So, 
the science teachers have an important 
role to challenge their way of teaching 
for the betterment of learning in this 
changing scenario. Everyone knows that 
the development of science teaching 
depends on the various factors such as 
instructional approaches, curriculum 
content, pedagogical framework etc. 
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The most important factor highlighted in 
this study is the variation of achievement 
with changing the instructional 
approaches. e-Module instruction 
was given to students for the better 
understand of 3-D structure of organic 
chemistry by self-learning. Flipped 
classroom approach is the blended 
approach which helps the students to 
connect their previous learning with 
present complex matter. The result of 
the study revealed that e-module and 
flipped classroom would be helpful 
for the students in developing their 
conceptual understanding in organic 
chemistry and students will learn easily. 
So, school teachers irrespective of 
their subjects should try to integrate 
technology with pedagogy to develop 
instructional model like e-module and 
adopted flipped classroom approach 
for holistic learning and outcome-based 
learning.

Conclusion

The results of the study reported that 
three groups were equalising through 
pre-test achievement score. There 
was significant difference of mean 
achievement scores between pre-test 
and post-test stage (t=20.359, p<0.05) 
among students in organic chemistry 
due to e-Module Instruction; and 
due to Flipped Classroom approach 
the difference between pre-test and 
post-test score (t=22.998, p<0.05) is 

significant; and due to conventional 
approach the difference between pre-
test and post-test score (t=13.717, 
t<0.05) is also significant. The 
improvement in achievement is low 
due to conventional approach. In term 
of adjusted mean difference, actual 
mean post-test difference is observed 
between e-Module and conventional 
group; and between flipped classroom 
and conventional group. The 
effectiveness of flipped classroom 
and e-Module approach is better that 
conventional approach; but flipped 
classroom approach is slightly better 
than e-Module approach.

So, it is clearly concluded that a self-
learning material like e-Module will 
very helpful for student’s learning 
independently. Good quality 
instructional materials make teaching-
learning process more interactive. 
Flipped classroom approach is 
the blended method by which the 
achievement in organic chemistry 
is higher. So, the teaching learning 
process integrating with technology can 
changes the scenario of instructional 
approach from teacher centric to 
learner centric. If the learner required 
multi-sensory learning materials by 
which they can acquire the knowledge, 
better understand the concept by the 
adaptation of interactive instructional 
approaches, the learning will be more 
fruitful and holistic.
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