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Effectiveness of Hybrid Learning Tools: 
Analysis of Engineering Colleges in India

Abstract : The study examines the tools of  learning 
and their effectiveness used for teaching in hybrid 
mode in engineering colleges of India. The study was 
conducted in ten engineering colleges across different 
cities of India spread across east, west, north and south 
regions. The respondents for the study were students 
of third and final year belonging to five different 
streams of Engineering such as mechanical, electrical, 
information technology, production and electronics & 
telecommunication.  The collection of responses was 
done through survey method using a structured 
questionnaire. The data underwent statistical analysis 
using SPSS software. The inferences show that 
gamification is the most effective tool of learning in 
online mode while classroom instruction is most 
effective in offline mode. A good combination of the 
two can make learning effective in hybrid mode. The 
study has implications for National Education Policy 
2020 which is focused on technology based learning. 
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1. Introduction

 The hybrid mode of learning is a combination of 
online and offline method of learning where some 
aspects of student learning happen through face-to-
face interaction while some aspects of learning are 
supported by online technology (Raes, 2022). The 
National Education Policy (2020) by Government of 
India has promoted the implementation of hybrid 
models of learning so that there is greater usage of 
technology and education becomes more accessible, 
affordable and efficient (Das & Das, 2021). Hybrid 
learning, as compared to face-to-face learning helps in 
optimization of the learning process and resources 
(Miranda et al., 2021). Lev and Bezalel (2008) have 
found that teacher and student interaction in hybrid 
mode was more effective method of learning 
compared to face-to-face learning. 

 Kunin et al., (2014) used both offline and online 
ways of teaching for their effectiveness in terms of 
participant learning and observed that blended or 
hybrid mode was a more effective methodology of 
learning. Rehman and Fatima (2021) highlighted the 
importance of 'pre-reading material' for a class, 'in-
class activity' during the class and 'guidance received' 
from the instructor post the tests which can be 
captured through hybrid mode. Yamagata-Lynch 
(2014) observed that 'small-group meetings' help in 
building peer-to-peer and peer to instructor 
connections stronger. The researcher also recognized 
the need to combine 'structure' with 'flexibility' for 
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male-students preferred hybrid pedagogical tools 
more, as compared to female-students in higher 
education. Chattopadhyay and Dalal (2021) observed 
a spectacular-awareness of online-education among 
students and recognized the role of instructors as 
enablers. While Tripathi et al., (2021) found students 
facing stress during Covid which is to be noted by 
instructors. 

 Paulus and Phipps (2008) compared studies in 
online and offline environment and analysed both 
methodologies for their effectiveness. Gisondi et al., 
(2010) found that online and offline, both 
methodologies result in similar transfer of knowledge. 
Johnson (2008) conducted a survey which showed 
that online or offline styles of teaching did not show 
any marked difference in terms of student-test-
performance, proving the effectiveness of both 
methodologies. Hence hybrid mode needs to be 
introduced. Amiti (2020) propagated a right 
combination of offline and online methodologies for 
effective e-learning. Chen et al., (2005) suggested to 
plan the hybrid sessions as per individual 
requirements of participants. A thorough literature 
review highlighted that the research gap to identify the 
tools that would to effective learning in hybrid mode. 
These tools can be incorporated in the teaching 
pedagogy to create an effective student learning. 

Research objectives

1. To identify the most effective learning tool in hybrid 
teaching mode

2. To identify the difference in learning effectiveness 
based on gender and level of student in hybrid mode.  

 Based on the review of literature and research 
objective, the following hypothesis were framed:

Hypothesis 1: Is there a significant difference in the 
learning effectiveness in hybrid mode based on 
gender?

Hypothesis 2: Is there a significant difference in the 
learning effectiveness in hybrid mode based on 
graduation level of students (third year students and 
final year students have been considered)?

3. Research Methodology

 Quantitative research method was employed since 
the objective of the study was to measure employee 

successful online learning.  Giesbers et al., (2014) 
concluded that online methodology gives more time 
for 'reflection', and offline supports 'engagement' and 
therefore 'better quality of learning' can be achieved 
on combination. The researchers supported a 
combination of offline and online methodologies for 
effectiveness. While the teaching fraternity supports 
hybrid learning mode, it is important to understand 
student experience. The current study evaluates 
student experience with hybrid mode of learning and 
its effectiveness. 

2   Review Of Literature

 Shahabadi and Uplane (2015) conducted research 
to study learning preferences. Beyth-Marom et al., 
(2005) found that preference for online or offline 
tutorial mode depends on students' 'learning-habit 
inclinations. Mabrito (2006) studied the 'interactions' 
and 'attitude to communicate' in online and offline 
learning environments and recommended online 
environment for 'interactions' and offline for 'content'.

 Peterson et al., (2018) highlighted the role of 
'posit ive affect ' ,  ' cogni tive processes '  and 
'belongingness' in synchrony. Lim (2017) indicated 
that 'communication' is a very important tool in 
education. Ogbonna et al., (2019) concluded that 
hybrid mode of teaching helps in building 'higher 
cognitive achievement '  whi le  synchronous 
methodology displays 'improved skill-acquisition'. 
Careaga-Butter et al., (2020), studied pandemic 
effects as 'disruptions' in the educational context and 
highlighted the relevance of 'adaptations' to online and 
offline modes of learning.

 Coogle et al., (2015) concluded that online and 
offline, both pedagogies have their separate benefits 
and hence should be used in combination which could 
be a hybrid mode. Karaaslan et al., (2018) proposed a 
'hybrid' teaching pedagogy using online and offline 
methods. The researchers also highlighted the use of 
'digital games' and 'activities' to enhance effective 
assimilation of online and offline teaching-content. 
Maheshkar and Sharma (2021) were of the view that 
instructors undergo during Covid, so instructor-
readiness is also found to play a role in the process. 

 Oztok et al., (2013) observed that 'private-
messages' support discussions happening in offline 
mode. Frank (2008) discussed the 'organizational and 
pedagogical aspects' crucial for distance learning. 
Malik and Fatima (2017) in their study observed that 
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experience in using different tools in hybrid teaching 
mode. Survey was done across ten engineering 
colleges in India belonging to north, south, east and 
west zones. The respondents were engineering 
students selected from third and final year since it was 
a drastic change in learning for them. The sample size 
was 136 students. 44.9 % of students were from third 
year while 55.1 % were from final year. 72.1 % of 
students were males while 27.9 % were females. The 
break up of sample is shown in Table 1.

 The data was collected through a structured 
questionnaire, which had objective type questions on 
a measurement scale of 1 – 5 which indicates 1 = least 
preferred and 5 = most preferred score. The 
questionnaire (in Appendix) had questions relating to 
gender, year of graduation, and questions relating to 
the tools of learning in hybrid mode. Since hybrid 
mode of learning is a mix of offline and online 
learning tools, the questionnaire had questions 
relating to offline learning such as classroom 
instruction, classroom interaction, within classroom 
presentations and online learning such as simulation, 
gamification and videos. The learning tools were 
identified from review of literature were as follows: 

1. Online simulation – It relates to learning through 
simulation software that supports engineering 
experiments (Deshpande & Huang, 2011)

2. Online videos – It relates to learning through 
educational videos relating to application of 
engineering concepts (Brame, 2016)

3. Classroom interaction – It relates to engagement 
of students through classroom interaction 
leading to learning (Dharmawati, 2020)

4. Online gamification – Gamification is the usage 
of  software games where engineering 
knowledge can be applied to achieve learning 
(Kim et al, 2018)

5. Classroom presentation – Students make 
classroom presentations on topics and get 
feedback leading to effective learning 
(Anderson et al., 2005)

6. Classroom instruction – It relates to classroom 
instruction by professors and experts leading to 
effective learning (Cheng et al., 2019). 

 Convenient method of sampling was adopted since 
it was based on permissions from the colleges and 
availability of students. The researchers visited the 
colleges personally at Delhi, Patiala and Chandigarh 
in north, Chennai, Vellore and Bangalore in south, 
Kolkata and Guwahati in east and Pune, Mumbai and 
Nagpur in the west. These cities are the hub of 
engineering colleges and hence they were selected for 
study. After obtaining permissions from the principals 
of these colleges, the authors made a visit and 
collected the data from students using a physical 
questionnaire. The questionnaire data was later fed 
into the SPSS software and statistical tests were done 
to test the hypothesis. Independent sample t-test was 
carried out to test the hypothesis. 

Independent sample t-test

 Independent sample t-test is a statistical test 
between two independent data sets. It is used to test 
the hypothesis whether the mean values between two 
independent data sets at a level of significance, i.e. 
less that 0.05 is significantly different. We test 
whether the null hypothesis (Ho) (i.e. no significant 
difference) or alternate hypothesis (H1) (i.e. there is a 
significant difference) is accepted. The t- value gives 
the statistical difference between mean values of two 
data sets at a significant value of less than 0.05. The t-
value can be positive or negative. If the t-value is 
obtained at significance value of less than 0.05, the 
alternate hypothesis is accepted while if the t-value is 
obtained at significance value of more than 0.05, the 
null hypothesis is accepted. 

4. Result 

Table 1
Male Female Total

98 38

 

136

Third year Final year  Total

73 63 136

Table 2: Most Effective Learning Tool 

Tools of hybrid learning N Mean online simulation 136

 
3.6176

 
online videos 136

 

3.4485

 

classroom interaction 136

 

3.1985

 

online gamification 136 4.2059

classroom presentation 136 3.1691

classroom instruction 136 4.0662

TOTAL 136
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Interpretation of Results

 There are three columns in table II. The first 
column highlights the different tools of learning in 
hybrid mode. The second column indicates the 
number of respondents. The third column highlights 
the mean rating given by the respondents on a scale of 
1 to 5 for the hybrid learning tools under study where 
1= lowest rating and 5 = highest rating. The third 
column indicates highest mean value for gamification 
followed by classroom-based instructions. The least 
mean rating is for classroom presentation. Hence the 
results indicate that in hybrid mode of learning, 
students prefer gamification in online mode and 
classroom instruction in offline mode. 

Testing  of  Hypothesis 1

Hypothesis 1: Is there a significant difference in the 
learning effectiveness for different learning tools 
based on gender at a significance level of less than 
0.05?

Null hypothesis (H0): There is no significant 
difference in learning effectiveness for different 
learning tools based on gender at a significance level 
of less than 0.05

Alternate hypothesis (H1): There is a significant 
difference in learning effectiveness for different 
learning tools based on gender at a significance level 
of less than 0.05

Independent sample t-test was used to test the 
hypothesis since the purpose was to compare between 
the male and female response towards tools of 
effective learning. 

Interpretation of Results

 The results in Table III indicate the t-value, degrees 
of freedom (df) and level of significance (Sig). The t-
values are negative and have the range between 0.5 to 
1.6. The low level of t-values indicate that there is very 
less difference between the mean responses of males 
and females. The same is evident from the Sig values 
which are more than 0.05 for all the variables. Hence 
the null hypothesis is accepted that there is no 
significant difference between male and female 
responses towards learning effectiveness. This means 
that learning effectiveness does not depend on the 
gender of the student. The negative t-value indicates 
difference between the data sets in reverse direction 
while df represents the number of independent values 
that are free to vary during the analysis. 

Testing of Hypothesis 2

Hypothesis 2: Is there a significant difference in the 
learning effectiveness in hybrid mode based on 
graduation level of students at a significance level of 
less than 0.05?

Null hypothesis (H0): There is no significant 
difference in learning effectiveness for different 
learning tools based on graduation level of students at 
a significance level of less than 0.05

Alternate hypothesis (H1): There is a significant 
difference in learning effectiveness for atleast one tool 
based on graduation level of students at a significance 
level of less than 0.05

Independent sample t-test was used to test the 
hypothesis since the purpose was to compare between 
the responses of third and final year engineering 
students towards tools of effective learning.  

Fig. 1 : Mean values of effective learning tools

Table 3: Results of Hypothesis 1
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Interpretation of Results

 The results in Table IV indicate the t-value, degrees 
of freedom (df) and level of significance (Sig). The t-
values are negative and have a range between 0.5 to 
2.5. The low level of t-values (below 2) indicate that 
there is very less difference between the mean 
responses of third and final year students. The high t-
value of 2.5 for classroom instruction indicates a 
significant difference between responses of third and 
final year students. The same is evident from the Sig 
values which are more than 0.05 for all the variables 
except classroom instruction where it is less than 0.05. 
Hence the alternate hypothesis is accepted that there is 
a significant difference between mean responses 
towards learning effectiveness for one tool i.e. 
classroom instruction. The final year students have a 
higher response for classroom instruction compared 
to third year students. The negative t-value indicates 
difference between the data sets in reverse direction 
while df represents the number of independent values 
that are free to vary during the analysis. 

5.   Inference

 Post Covid 19, engineering colleges are preferring 
hybrid mode of learning since it saves time and cost. 
The National Education Policy 2020 have also 
endorsed the hybrid mode of learning through usage 
of technology. The current study was to understand 
the learning effectiveness of hybrid tools. The results 
clearly indicate that gamification is the most effective 
tool in online mode while classroom instruction-based 
training is the most effective mode in offline mode. A 
combination of the two will give an effective hybrid 
learning experience. The hybrid mode is a 
combination of both online and offline learning where 
combination of gamification and classroom 
instruction can give an effective learning experience. 
The results also indicate that effectiveness of learning 
tool is not dependent on gender but depends on the 
year of graduation. Since final year engineering 
students prefer classroom instruction as more 
effective compared to third year engineering students, 
more emphasis can be given to offline mode compared 
to online mode in the final year.  

6.   Implications

  In the post Covid 19 situation, hybrid learning was 
the way forward in India. The study will help colleges 
in India to understand learner expectations better. 
They will then be able to decide on the right mix of 

pedagogical tools to engage students with hybrid 
mode of learning leading to effective learning 
outcomes. This will also result in higher satisfaction 
towards learning amongst the students. De Guzman 
(2020) showed that effective learning outcomes result 
in development of skills. 

 Implications for New Education Policy: 
Engineering colleges are encouraging the use of 
resources in order to encourage hybrid learning to 
save time and money. The study will help them to 
design “quality assurance” parameters for hybrid 
learning based on expectations. It will enable them to 
conduct learning more effectively. In future, 
engineering colleges can explore the usage of 
artificial intelligence for enhancing the learning 
experience of students. 
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   Tools of learning  Provide rating 
from 1 to 5

Learning through simulation 
software that supports engineering 
experiments enables effective 
learning (online simulation)

Learning through educational 
videos relating to applicati on of 
engineering concepts enables 
effective learning (online videos)

Engagement of students through 
classroom interaction leading to 
effective learning (classroom 
interaction)

 

Gamification is the usage of 
software games where engineering 
knowledge can be applied to 
achieve learning (online 
gamification)

Students make classroom 
presentations on topics and get 
feedback leading to effective 
learning (classroom presentation)

Classroom instruction by 
professors and experts leading to 
effective learning (classroom 
instruction)

               
 QUESTIONNAIRE
    
1.  Name____________________
2.  Gender    Male _______  Female________
3.  Year of Engineering 
4.  Branch of Engineering_________________   
5.  Name of Engineering College________________
6.  Location of Engineering College_______________

Please answer the following questions on a scale of 1 
to 5 where 1 = lowest rating and 5 = highest rating:

APPENDIX
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