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Abstract Information and communication technology (ICT) made a lot of changes
in the process of education. It helped students in their holistic development of learn-
ing. The application of ICT-based education in India is not significantly higher but
we observed a lot of initiatives taken by private and public organizations to make it
an alternative mode of teaching and learning. But it is quite difficult for school-level
applications because of infrastructure, use of technology devices, and Internet con-
nectivity. Therefore, the present study attempted to examine the student’s percep-
tion of ICT used and how ICT helps students in their teaching and learning
development. A total of 401 participants were administered a set of items that
included statements about their attitude toward ICT use. The data were analyzed
using descriptive statistics, inferential statistics, and principal component analysis.
We found that there are four important determinants of the ICT-enable teaching and
learning process, the effectiveness of learning, innovation in learning, engagement
in learning, and learning efficacy. The other notable outcome is that the perception
of ICT-based learning between gender is the same but there is an attitudinal differ-
ence concerning their geographical location and academic background. Therefore,
the study gave us an indication that if schools develop proper infrastructure which
is needed for ICT-based teaching, and design the course curriculum in line with
technology-based teaching, then it should be the effective method of teaching and
learning in school education for the holistic development of students.
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1 Introduction

Information and communication technology is an important tool in our daily life. It
is the basic thought of the digitalization era. Information and communication tech-
nology (ICT) was widely used in various industries, but during the pandemic it
acted as a basic parameter of the education system (Tezci, 2012; Kubiatko &
Halakova, 2009). It played a more important role in changing the educational cur-
riculum starting from the pedagogical process to deliberation of thought. The tradi-
tional methods of teaching-learning have become challenging after the introduction
of ICT in education.

However, research suggests that the use of ICT is not very effective for the stu-
dents in their learning outcomes (Woreta et al., 2013; Sarfo & Ansong-Gyimabh,
2011; Tezci, 2012; Drent & Meelissen, 2008). Venkatesh and Abrami (2006) con-
ducted a study to access the perception of students based on ICT-based teaching
using expectancy-value theory. The theory is based on persons’ perceived value and
expectancy of success which determine their intention to perform a job. The study
proposed that students are likely to use ICT-based teaching if they develop per-
ceived value, which is related to the high success of innovation and value perceived
to offer more than perceived cost. It claimed that perceived value leads to decision-
making which may enhance their adaptation (Wigfield & Cambria, 2010; Pintrich &
Schunk, 2002). Nevertheless, educational institutions are trying to adopt the online
platform in their teaching-learning process. The basic reasons for acceptability are
ease of use, learning flexibility, and a controlled environment from a remote loca-
tion system. To enhance the engagement level of students, there is a need for the
instructor’s presence and learner interaction and to make them confident about the
ease of use of technology and its benefits (Gray & DiLoreto, 2016). In India, educa-
tion through ICT is in a nascent stage, due to the problem of infrastructure a major
chunk of government institutes is unable to adopt it, but in due course the govern-
ment is trying to implement ICT in their education system. Teachers play an impor-
tant role in the implementation of ICT because they integrate pedagogy with
technologies to enhance student learning. Therefore, all the intricacy related to the
operational process must be understood by the trainer to make a learning environ-
ment for students by proving a space for information exchange and generating
deeper thinking (Zhu, 2018).

Research indicated that the effectiveness of ICT implementation depends on the
computer usage of the students. Teo (2008) claimed that students’ positive attitudes
toward computer technology have a direct positive influence on their innovative use
of ICT. Woodrow (1991) points out that “awareness of student attitudes towards
computers is a critical criterion in the evaluation of computer courses and the devel-
opment of computer-based curricula.” Therefore, it is obvious that schools must
have the proper infrastructure of computer labs and trainers which could increase
students’ attention and develop a positive perception of ICT use (McLachlan et al.,
2010). Students’ perception of the use of ICT depends on three major criteria: how
it adds value to their learning system, the expectancy of success, and the cost
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associated with that. A positive relation among these indicates a higher tendency for
ICT use. Charles and Issifu (2015) explained that the use of ICT perception differs
among the students from private and public schools. Most private school students
acknowledge the value of ICT in learning, but many do not integrate it into their
studies. Different scenarios are noted for public schools because there is a lack of
proper infrastructure, trainers, and awareness levels. The study also noted that the
use of ICT may help administrators, students, and employers. It develops a good
educational delivery process for students for enhancing their learning procedure,
knowledge, and skills in the real world of work mainly in the school education system.

Fu (2013) explained various benefits associated with the ICT-enabled learning
process. It helps learners to learn anytime and anywhere. They can access their
study material 24 h from any location. It helps the learner to interact with the
instructors and peers through virtual classes with ease and convenience. It allows
learners to solve their academic-related issues without any boundaries. It is also a
cost-effective method, like learning and teaching no longer depend exclusively on
printed materials. Students can explore them to gain knowledge through various
sources and there is ample scope to enhance their value. They can learn through
MOOC courses, video clips, audio sounds, and visual presentations.

Research suggests that an ICT-based teaching module is a path to making the
teaching-learning process more learner-centric and the course and curriculum have
been designed for different levels of learner adaptation (Castro Sdnchez & Aleman,
2011). In ICT mode, learner involvement is higher in the learning process of the
virtual classroom. In each step learner responses can be counted, they could be
assigned by the instructor to solve their problem, design their plans, and so forth (Lu
et al., 2010). ICT, therefore, is a platform for both teachers and students to make
learning mechanisms more convenient, effective, and objective oriented.

ICT is a process that gradually transforms the education system from classroom-
based to automation which is more on digital space. It is not only limited to develop-
ing a customized learning management system designed for content development,
but also study material preparation, assessment, evaluation, and discussion among
students on academic matters. Additionally, it helps educational administrative
activities like admission, registration, grievance handling, payment system, and
single-window solution to student problems. There are a lot of studies indicating
that ICT has a significant impact on the academic performance of students (Lowther
et al., 2008; Weert & Tatnall, 2005). As Weert and Tatnall (2005) claimed, effective
use of ICT enhances the quality of education and the learning process. It helps the
learner to change their expectation of learning through the various sources of knowl-
edge that depart from traditional approaches. As time goes by, the expectation of
seeking a new dimension of knowledge level will enhance the willingness of stu-
dents. Skills in using ICT will be an indispensable prerequisite for these learners.
Researchers have explained the benefits of ICT-enabled teaching-learning.

Brush et al. (2008) have stated that ICT helps students to search various topics,
solve the problem which they are unable to solve, and make an effective solution to
the problem in their learning process. ICT makes knowledge acquisition more
accessible, and concepts in learning areas are understood while engaging students



246 G. Patra et al.

in the application of ICT. Therefore, it assists students to access digital information
effectively and efficiently. Castro Sdanchez and Aleman (2011) describe that ICT
helps to search for new knowledge through accessing, selecting, organizing, and
interpreting information and data. Based on learning through ICT, students are more
capable of using information and data from various sources, and critically assessing
the quality of the learning materials. It enhances support for student-centered and
self-directed learning.

ICT helps to produce a creative learning environment. Chai et al. (2010) men-
tioned that ICT provides various learning methods for looking into the problem. For
example, in a reading class, students can read e-books but using ICT tools they can
transform them into various formats which make them easy to access. Therefore, it
designs various applications that provide an innovative way to meet learning and
learner needs.

ICT develops a collaborative learning environment and connects others in a remote
location. Koc (2005) mentioned that the use of ICT makes learning transparent like
students can discuss, share, and work together from any location if they have Internet
access. This makes it a timeless system. For example, virtual or teleconference classes
invite students from various locations for debate and discussion, for solving prob-
lems, exploring new ideas, as well as the development and design new thoughts and
processes. There may be different methods of the learning solution. Students not only
get exposure to rich knowledge but also get opportunities to share their learning out-
comes to express themselves and reflect on their learning. Therefore, undoubtedly,
ICT is a very useful tool in the teaching-learning system. It helps students with their
holistic development of learning which makes them update their learning for a better
career option. There are numerous studies indicating that in higher education systems
implementation of ICT-based learning is progressing very fast because students
understand and adapt to technology. It is therefore quite obvious that irrespective of
their use of technology in general, they accept ICT-based learning.

Indeed, government schools are not able to support ICT-based teaching because
of infrastructural issue which is not in proper shape but significant initiatives have
been observed by the government to improve the infrastructure. But there is a sig-
nificant development in private schools that have set up their computer lab, digital
library, Wi-Fi system, smart classroom, and online value-added courses. Therefore,
in the present study, we will examine the students’ perception of the ICT-enabled
teaching-learning system and how this system helps them for creating a better learn-
ing environment and develop their career progress.

2 Review of Literature

In the introduction, we have discussed the pros and cons of the use of ICT in the
education system. But it is a fact that in higher education, the implementation level
of ICT is high because of their understanding and willingness to adopt it. In this
section, we will critically review researchers’ contributions in this area.
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Shrestha et al. (2019), Salloum et al. (2019), and Pérez-Pérez (2020) explained
the mode of online teaching for developing students’ confidence levels. It is appli-
cable not only for higher studies but also for higher secondary and secondary stu-
dents. It is noted that a lot of educational institutions offer online coaching for the
preparation of students for examination. They also identified that satisfaction level
depends on certain factors like age, gender, prior knowledge of computer literacy,
and learning style. It is stated by Rogers et al. (2019) and Dearing and Cox (2018)
that day-by-day technology literacy has increased for students because of a high
level of use of smartphones and digital devices. They explained that diffusion of
innovation is an appropriate model for technological adaptation in the education
system. There is a need for proper spread out of information so that the interest level
of the students will automatically increase. As Mlekus et al. (2020) stated, the tech-
nology adaptation model depends on two important factors, perceived usefulness
and perceived ease of use. These two depend on course structure, learner instruc-
tional ability, level of students’ engagement, the perceived learning capacity of the
students in an online learning environment, and finally instructor presence with stu-
dents’ satisfaction. Gray and DiLoreto (2016) also claimed that students’ engage-
ment depends on learner interaction on perceived students’ learning and instructor
presence. It is a fact that online education is a new concept and this is evolving with
rapid technology. Therefore, the design of course structure, pedagogy with tech-
nologies, and the instructors should be provided a space for information exchange
and to generate deeper thinking, so that the interest level of the students will enhance
(Zhu, 2018). Martin and Bolliger (2018) explained that student engagement leads to
increased student satisfaction, enhances their level of motivation, reduces the sense
of isolation within the study period, improves their academic performance, and
finally creates a comfortable online learning environment. Therefore, it is the role of
the instructors, designers, and administrators to design the course in a lucrative
manner so that it enhances learner engagement. Abbasi et al. (2020) highlighted the
popularity and acceptance level of e-learning in India and stated that due to rapid
digitalization and effective use of communication technology, it gains greater atten-
tion among the students to have experience with e-learning using ICT. They have
become more inclined toward online learning tools to interact with each other and
the instructor. Khan et al. (2021) explained the preferences of students for e-learning
as it provides them much freedom to connect with their teachers and fellow students
and engage with their study materials in the comfort and flexibility of space and
time. The easy access to study resources is found to be one of the major reasons for
students to opt for e-learning. The study indicates that e-learning technology enables
easy information access leading to positive attitude formation of students toward it.

There is a lot of research conducted on the issue to understand the use of ICT and
its’ link to academic performance (Hatlevik et al., 2015). Irrespective of a space like
a school or home, ICT has an impact on learning (Wang, 2019; Fernandez-Gutiérrez
et al., 2020). Skryabin et al. (2015) suggested that ICT use in the classroom makes
a significant impact on students’ learning performance. Petko et al. (2016) investi-
gate the relationship between ICT use and learning. They found a positive relation-
ship between skill enhancement in mathematics, science, and reading skills while
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used at home. Selwyn (1999) and Woodrow (1991) explained that the success of
educational technology in school programs depends on the attitude of students and
teachers. Teo (2008) discussed that perception toward ICT-based teaching-learning
enhances if the readiness to accept computer technology increases in school. Hence,
there is a need for proper infrastructure and awareness to enhance the readiness
level. Dorup (2004) found that students have a positive attitude toward technology
and that leads to a preference for ICT use in teaching. Kennewell (2001) gave a
similar statement in that the positive attitude of the students can be increased with
factors like classroom organization, classmate willingness, teachers, and the envi-
ronment of schools.

There are some drawbacks of the ICT-based teaching process which have been
heavily noted during pandemics when schools were closed for a long period. It is
observed that the dropout level is high, as the students were unable to adapt to the
courses because the courses are unsupervised and self-spaced and learning is iso-
lated (Rice, 2006; Kopnina, 2020; Borup & Stevens, 2016). In this situation, it is
important to enhance the motivation level of the students which may help them to
develop self-efficacy that will increase their persistence and reduce the abandon-
ment of learning (Jung & Lee, 2018).

Students’ self-efficacy increases their degree of confidence to achieve a certain
goal (Breslow et al., 2013; Jordan, 2014). It is also noted that students with higher
self-efficacy are more likely to participate, persist, work harder, and have fewer
adverse emotional reactions (Trautner & Schwinger, 2020). Students with high self-
efficacy are more persistent to adopt ICT/online learning of education which leads
to learning efficacy (Danesh & Shahnazari, 2020).

In school education, the major role of a teacher is to enhance the students’
engagement level. In classroom teaching, it is quite high because the teacher has a
physical interaction with the students (Hall et al., 2011). Researchers have defined
the students’ engagement level into three criteria: cognitive, behavioral, and emo-
tional (McLennan & Keating, 2005, Hall et al., 2011). These are associated with
willingness of learning, level of participation in the class, and interest in various
activities (Fredricks et al., 2004; Kong et al., 2003). Some researches prove that
technology helps to increase students’ engagement level as well as control their
learning (AAS, 2006; Abel, 2005).

Studies relating to ICT-based teaching and students’ engagement, however, gen-
erate a mixed response. Some studies explained its impact on solving the critical
problem as well as retention, critical listening, evaluating, and explaining (Paechter,
Maier & Macher, 2010; Bransford et al., 2004); others, however, put forward con-
tradictory findings. For instance, limited access to ICT and less confidence in tech-
nology usage may lead to less engagement. Cadwalladr (2012) proposed a blended
learning environment that helps develop a “learner” feeling to the students rather
than being only “listeners.” Coats (2005) suggested that a learning management
system is an effective tool for a better learning environment and retention level.
Hattie (2003) explained that teacher—student interaction is the greater predictor of
learning engagement. It is explained by the researcher that the design of pedagogy,
infrastructure, Internet access, and study material supply through a learning
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management system make a potential contribution to the enhancement of students’
engagement (NCTM, 2012; Shuva, 2010).

There are a few studies that have been conducted by Gray and DiLoreto (2016),
Zhu (2018), and Bolliger (2018) to judge the effectiveness of ICT in enhancing
students’ engagement. The researcher suggests that learner-to-instructor engage-
ment strategies seemed to be most valued among the three categories of student
engagement. Icebreaker/introduction discussions and working collaboratively by
using online communication tools were rated as the most beneficial engagement
strategy in the learner-to-learner category, whereas sending regular announcements
or email reminders and providing grading rubrics for all assignments were rated
most beneficial in the learner-to-instructor category. Thus, we can conclude that
student engagement increases student satisfaction, enhances student motivation to
learn, reduces the sense of isolation, and improves student performance in the online
learning environment.

It is also noted from the abovementioned review that most of the studies have
been done with higher education institutions. At the school level, the studies are
limited. Despite that, it is reflected in the review that ICT helps in enhancing stu-
dents’ engagement, increases learning efficacy, and enhances the effectiveness of
learning. Nevertheless, the review also revealed a few difficulties in the use of ICT
in teaching and learning. In this context, we are trying to investigate the above com-
ponents in the school education system because we found a significant transforma-
tion of the education system from offline to online during the pandemic.

3 Objectives of the Study

* To explore the components of the students’ perception of ICT use.

e To examine if there is a mean difference in the perception of ICT use among the
male and female students.

* To examine if there is a mean difference in the perception of ICT use among the
students from urban and rural districts of West Bengal.

* To examine if there is a mean difference in the perception of ICT use among the
students from science, arts, and commerce backgrounds.

4 Method

Participants Participants were 401 young adults (Male = 198, Female = 211;
Mean age = 21.75 years, SD = 2.85) studying in different universities in three dif-
ferent districts of West Bengal. Students belonged to different academic back-
grounds, that is, science, arts, and commerce. Inclusion criteria included the use of
ICT in the academic curriculum of the students.
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Tool Participants were asked a set of 13 statements, about the effectiveness of ICT
use among the students. The statements included three response categories, “Never,”
“Rarely,” and “Always.”

Procedure Permissions were obtained from the colleges and universities across
the three districts for data collection. After permissions were obtained, rapport was
established with the students. The set of statements was administered in small
groups of students. After data collection, the data were cleaned and analyzed using
different statistical analysis techniques.

Statistical Analysis Principal component analysis was done to explore the compo-
nent structure of the students’ perception of ICT use. Cronbach’s alpha was done to
examine the internal consistency of their response. Further, the mean differences in
their perception were checked concerning their gender, location, and academic
background using a t-test and one-way analysis of variance.

5 Results

5.1 Descriptive Statistics

Table 14.1 shows the mean and standard deviation of the 13 items. The mean values
of all 13 statements ranged between 2.03 to 2.28, while the standard deviation value
ranged between 0.55 to 0.68.

Table 14.1 Descriptive

statistics of the 13 statements Items Mean Std. Deviation

(n=401) Q1 207 0.550
Q2 2.04 0.590
Q3 2.13 0.685
Q4 2.18 0.639
Q5 2.23 0.655
Q6 2.03 0.597
Q7 2.21 0.597
Q8 2.28 0.653
Q9 2.24 0.613
Q10 2.19 0.626
Q11 2.21 0.598
Ql12 2.20 0.609
Q13 2.21 0.600
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5.2 Exploring the Component Structure of Students’
Perception of ICT

The multivariate component structure of the students’ perception of ICT was
explored using the principal component analysis (PCA). The correlation among the
statements was found to be adequate, and hence PCA was fitted.

PCA with Varimax rotation (orthogonal rotation) extracted four components,
explaining a total variance of 51.06%. Based on the items that loaded on each of the
components, the components were named. The first component correlates with four
items and is named Effectiveness in Learning. The second component also corre-
lates with four items and is named Innovation in Learning. The third component
correlates with two items and is named Engagement Through ICT. Finally, the
fourth component correlates with three items and is named Learning Efficacy.
Hence, the perception of students toward the ICT method can be understood in
terms of four components, that is, its Effectiveness in Learning (effectiveness of I[CT
in facilitating the learning process), Innovation in Learning (innovation brought in
teaching pedagogy through ICT), Engagement Through ICT (student engagement
generated through ICT), and Learning Efficacy (belief that one can learn better
through the use of ICT) (Table 14.2).

Table 14.2 Principal component analysis exploring the component structure of students’
perception of ICT (n =401)

Components

Statements 1 2 3 4
Q-9 ICT in the teaching-learning method could better construct 0.730
knowledge for the students
Q-11 ICT helps to improve the quality of teaching 0.603

Q-7 Makes the teaching meaningful and this makes learning more | 0.558
effective

Q-3 Enhances knowledge sharing capacity 0.439
Q8 Updated pedagogy tools to solve complex problem 0.743

Q10 Dynamic and innovative learning environment 0.716

Q12 Helps in teaching-learning process especially to relate with 0.660
real-life practices

Q6 Teachers can evaluate the students’ progress quickly and 0.470
properly by the use of ICT tools

QS5 Helps the students to be more engaged in the lesson 0.823
Q4 Makes learning more comfortable with easy resource available 0.736

Q2 Helps express my depth of knowledge after teaching by using 0.780
ICT

Q1 Makes understanding of lesson more interesting 0.730

Q13 ICT makes the teaching resources and materials more creative 0.436
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5.3 Reliability of the Domains of Students’ Perception
of ICT Use

Finally, after the components were extracted, Cronbach’s alpha for each of the four
domains were checked to examine the level of consistency in the components
extracted. It was found that all the components are moderately consistent and there-
fore reliable (Table 14.3).

5.4 Mean Differences in Students’ Perception of ICT

Following the PCA extraction, the item raw scores were converted to factor scores
for standardizing the values. Finally, mean differences with respect to gender, dis-
trict, and stream of the study were compared for the four components of students’
perception of ICT.

Gender differences were examined using an independent sample t-test and the
difference was found to be non-significant, that is, both male and female students
perceive the use of ICT to be equally effective (p = 0.57), innovative (p = 0.37), and
to be promoting engagement (p = 0.61) and learning efficacy among students
(p = 0.76) (Table 14.4).

On comparing the perspective of students from different districts, it was found
that the students significantly differed among themselves with respect to their per-
ception of ICT use in promoting student engagement [F (2, 406) = 11.94, p < 0.0001]

Table 14.3 Cronbach’s alpha Cronbach’s

of the domains of students’ Name of the component | Items included | Alpha

perception of ICT use, Effectiveness in learning |9, 11, 7,3 0.51

extracted through PCA S -

(n=401) Innovation in learning 8,10,12,6 0.62
Engagement through ICT | 5,4 0.55
Learning efficacy 2,1,13 0.51

Table 14.4 Descriptive statistics and Independent sample t-test showing gender differences in the
domains of students’ perception of ICT use (n =401)

Domains Mean | SD t test df p value
Effectiveness in learning Male (n = 198) 5.14 0.99 0.571 407 0.568

Female (n =211) | 5.09 0.93
Innovation in learning Male (n = 198) 5.72 1.09 10902 407 |0.368
Female (n=211) |5.61 1.21
Engagement through ICT | Male (n = 198) 3.45 0.90 |0.517 |407 |0.606
Female (n =211) | 3.41 0.81
Learning efficacy Male (n = 198) 4.07 092 0310 |407 0.757
Female (n=211) |4.04 0.76
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Table 14.5 Descriptive statistics and one-way analysis of variance (ANOVA) showing mean
differences in the domains of students’ perception of ICT use concerning the different districts of
West Bengal (n =401)

Domains Mean |SD | FValue |df p value

Effectiveness in learning | Howrah (n =137) | 5.01 0.90 |2.23 2,406 |0.11
Hooghly (n =57) 5.01 0.99
Birbhum (n =217) |5.21 0.99
Innovation in learning Howrah (n=137) |5.58 1.09 |1.06 2,406 |0.35
Hooghly (n =57) 5.56 1.13
Birbhum (n = 217) |5.74 1.19
Engagement through ICT | Howrah (n = 137) |3.29 0.85 | 11.94** 2 406 |0.0001
Hooghly (n =57) 3.08 0.86
Birbhum (n =217) | 3.61 0.82
Learning efficacy Howrah (n=137) |3.89 0.75 |9.28** 2,406 |0.0001
Hooghly (n =57) 382 0.78
Birbhum (n =217) | 4.22 0.88

#p < 0.01; *p < 0.05

Table 14.6 Descriptive statistics and one-way analysis of variance (ANOVA) showing differences
in the domains of students’ perception of ICT use with respect to their academic background
(n=401)

Domains Mean |SD |FValue | df p value
Effectiveness in learning | Science (n = 286) 5.14 0.97 10.75 2,406 |0.47
Commerce (n=53) |5.13 0.78
Arts (n =170) 4.99 1.04
Innovation in learning Science 5.58 1.16 1 5.70*%* 2,406 |0.004
Commerce 6.15 0.87
Arts 5.64 1.23
Engagement through ICT | Science 347 0.83 |3.90% 2,406 |0.02
Commerce 3.55 0.78
Arts 3.18 0.97
Learning efficacy Science 4.11 0.84 2.63 2,406 |0.07
Commerce 3.94 0.71
Arts 3.89 0.91

##p < 0.01; *p < 0.05

and learning efficacy [F (2, 406) = 9.28, p < 0.0001]. Students from the Birbhum
district perceived the use of ICT to be more engaging and to be promoting efficacy
in learning, in comparison to their counterparts from other districts (Table 14.5).

Finally, the students also differed significantly in their perception of ICT use
with respect to the role of ICT use for bringing innovation in the learning process [F
(2,406) = 5.70, p < 0.001] and generating engagement among students [F (2, 406)
=3.90, p < 0.02] (Table 14.6).
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6 Discussion

The present study had two objectives: first, to explore the components of students’
perception of ICT use, and second to examine if any difference exists in their per-
ception, concerning their gender, location, and academic backgrounds.

Exploration of the students’ perception extracted four components, namely,
Effectiveness in Learning, Innovation in Learning, Engagement Through ICT, and
Learning Efficacy. It implies that the perception of students is understood in terms
of the importance placed on the effectiveness of ICT in facilitating the learning
process, innovation brought in teaching pedagogy through ICT, student engage-
ment through ICT, and the belief that one can learn better through the use of
ICT. This finding is a novel addition to the existing literature in this area of research
since all previous literature focused on perceived usefulness and ease of use
(Mlekus et al., 2020). However, the present finding is in line with the research find-
ings of the Mlekus study. The components extracted are similar to the ones reported
to be contributing to the student’s perception of the use of ICT. For instance, the
researchers discussed the role of ICT in generating student engagement as one of
the key factors in shaping the students’ perception. Similar findings had been
reported by Gray and DiLoreto (2016) and Zhu (2018) as well. Their research also
focused on the importance of teaching pedagogy in ICT use and the innovation
involved in the same. The effectiveness of ICT use as one of the contributing factors
was also reported previously by studies like that of Abbasi et al. (2020), who
reported the importance placed on digitalization and effective use of communica-
tion technology for generating popularity and the acceptance level of e-learning.
Further, studies on ICT usage in classrooms also emphasized the engagement level
among students. For instance, findings from Paechter et al. (2010) and Bransford
et al. (2004) reported a strong association between the use of ICT and student
engagement.

It is, however, important to note that the fourth component extracted, that is,
Learning Efficacy, has not been explored previously. Students’ perception of ICT
use is hugely affected by their belief about their capability to learn through
ICT. This finding provides empirical evidence for studies like that of Danesh and
Shahnazari (2020), which state that students with high self-efficacy are more per-
sistent in the adoption of ICT or e-learning. Therefore, the present finding has a
significant contribution to exploring and understanding the students’ perception
of ICT use.

In a further attempt to understand the prevalence of students’ perception of ICT
among different groups of students, it was found that both male and female students
equally perceive the use of ICT. Rahim and Rahman (2002) and Mizrachi and
Shoham (2004) found that no significant difference exists in the perception of ICT
use among male and female students. However, a few other studies like Kubiatko
and Halakova (2009) and Khan et al. (2021) examined the perception of ICT adapta-
tion and found a significant difference in attitude among males and females.
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Therefore, we may conclude that there is no uniformity in the inference drawn and
that it may vary due to differential access to ICT tools, subject, and geographic
location.

Further, the students differed among themselves concerning their perception of
ICT use in promoting student engagement and learning efficacy. Additionally, we
found that the students from commerce backgrounds found the use of ICT to be
affected by the level of engagement and innovation, in comparison to other students
from science and arts backgrounds. As reported by Danesh and Shahnazari (2020),
Paechter et al. (2010), and Bransford et al. (2004), these components play a signifi-
cant role in shaping the perception of ICT use among students. It is, therefore,
important to note that students from different locations do differ in their perception
of engagement and capability to learn. Probably this may be explained by the infra-
structure and overall acceptance among students from different locations and differ-
ent backgrounds.

The study findings have important implications for designing courses and devel-
oping e-learning pedagogies. Academicians should consider the students’ percep-
tion of innovation in the teaching-learning process and the perception of their
capability to learn through the use of ICT while designing e-learning pedagogies.
Well-designed and enriching pedagogies are not only more effective but also moti-
vate students to a greater extent, hence creating a learning niche. Present findings,
therefore, have serious implications for enriching the teaching-learning process in
the new normal phase of blended learning through ICT.

7 Conclusion

The present study explored the different dimensions of students’ perception of ICT
use in their learning process. A detailed exploration of the process revealed four
components, namely, Effectiveness in Learning, Innovation in Learning, Engagement
Through ICT, and Learning Efficacy. It may be concluded that the exploration of
this perception has led to a better understanding of students’ overall attitudes toward
ICT use. The study delineates that perceptions of online teaching-learning methods
differ in various geographic locations. The study gave us an indication that if schools
develop infrastructure in line with ICT requirements then it can be an alternative
route of learning and students can enhance their knowledge and skill which is inter-
disciplinary. If we look into our new education policy, more focus is given to the
holistic development of the students, and the learning process should be a more
skill-based and blended mode of learning. Therefore, the present study is a learning
construct for the schools that are yet to start the ICT-based method of
teaching-learning.
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