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Abstract

Purpose – Providing quality education with the help of technologies in order to create global competitiveness
among the students is the current trend in the education field. This research attempts to investigate following
objectives: (1) the effect of students’ perceived benefits and adoption intention of technology-enhanced learning
(TEL) on their satisfaction; (2) the effect of students’ perceived benefits of TEL on their adoption intention of
TEL; (3) the mediating and moderating effect of students’ perceived benefits of TEL in the link between
students’ adoption intention and satisfaction to TEL.
Design/methodology/approach – The primary data were collected from 600 undergraduate and
postgraduate students, particularly those who are using TEL for at least one year. The authors used
purposive sampling technique with “criterion variable”.
Findings – Results indicated that students’ perceived benefits and adoption intention of TEL have significant
and positive influence on their satisfaction. Direct effect was also found between perceived benefits and
adoption intention of students. Authors also concluded that mediating and moderating effect of students’
perceived benefits of TEL in the link between students’ adoption intention and satisfaction for TELwas found
significant and positive.
Originality/value – There is a huge lack of empirical studies available in the knowledge domain explaining
the significance and implication of TEL in higher education in the state of Chhattisgarh, India.

Keywords Students’ perceived benefits, Adoption intention, Student satisfaction, Technology-enhanced

learning, Higher education, Academic performance

Paper type Research paper

1. Introduction
COVID-19 has impacted all spheres of life so as the educational institutions. Globally, all
educational institutions are striving to get into the students’ life in order to provide all the
necessary learning services and become first in the online learning platforms. World Health
Organization (WHO) has also announced that COVID-19 will be there among us for a long
time (Jagannath, 2020) as the other diseases such as polio, cancer and so on, and this made the
biggest challenge for all the educational institutions to transform themselves from traditional
learning to technology-based learning. However, it is not new that learners are going to study
or learn something using technology as the new-generation learners have high adoption
intention of technologies. Digital devices and several other applications such as YouTube,
Facebook and other chatting apps and so on have dynamically transformed people’s way of
living including social activities, communications and learning environment (Tiyar and
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Khoshsima, 2015). The increased tendency towards online learning materials with different
technologies clearly indicates that various learning systems assist students in their learning
process which eventually improves their academic performance (Chunwijitra et al., 2013).
However, higher education is now more focussing to provide higher order skills and
experiences which requires a major change in communication and learning environment
(Thomas, 2011).

Technology-enhanced learning (TEL) is the need of the hour, and in this regard, higher
education institutions (HEIs) have started incorporating technology-based learning in their
curricula considering its importance in the academic performance (Bhuasiri et al., 2012) and
developing higher order skills such as analysing, critical thinking and problem-solving
ability. In today’s competitive environment, it becomes imperative for learners to complete
their higher education with latest knowledge and technologies in their respective field which
they will need in their professional career (King and Boyatt, 2014). However, introducing
information and communication technology (ICT) into HEIs ensures neither adoption
intention among students nor usage of such technologies. In addition, learners will not be able
to take benefits from these technologies, unless they intend to adopt and use them as the
previous studies suggest that effectiveness and efficiency of technology-enhanced learning
lie on the learners’ adoption intention towards modern technologies (Chang and Tung, 2008;
Park, 2009; Tarhini et al., 2014).

Bhuasiri et al. (2012) investigated critical success factors of technology-based learning with
experts such as faculty, researchers and ICT experts in developing countries. The top factors
were found, that is, perceived benefits, adoption intention, programme flexibility and clear
direction. The researchers concluded that people in developing countries have less familiarity
with technologies which makes it critical for technology-based learning for such learners.

However, looking at the trend, the usage of technology has been increasing continuously,
according to Wadhwani and Gankar (2020), technology-based learning market size was
200bn in 2019 and is expected to grow at over 8% CAGR (Compound Annual Growth Rate)
between 2020 and 2026. But, due to the COVID-19 impact, the usage of online learning
technologies would increase faster than the calculative figure.

Undoubtedly, technology is proven significant to enhance the learning process and
productivity of students (Al-Hariri and Al-Hattami, 2017), and the present study attempts to
investigate the effect of students’ perceived benefits and adoption intention of TEL on their
satisfaction enrolled in higher education in Chhattisgarh state. It also focusses to examine the
mediating and moderating effect of students’ perceived benefits of TEL in the link between
students’ adoption intention and satisfaction in the higher education of Chhattisgarh.

2. Literature review
Growing trend can be seen in the education institutions in the usage of ICTs in order to
enhance the knowledge and skills of students as demanded in the 21st century.
Understanding the effect of ICT in the workplace and everyday life, educational
institutions are restructuring their curricula and other facilities in order to cope with the
current technologies in teaching and learning process. Effective adoption of technologies is
required in this restructuring process in order to provide knowledge of specific subject areas,
to foster meaningful learning and to increase the professional productivity (Tomei, 2005).
TEL supports the teaching–learning process with the usage of different technologies. Prior
studies (Sife et al., 2007; Demiray, 2011) have highlighted the significance of technology-based
learning in the improvement of teaching and learning in higher education. Sandars (2012) also
discussed about the importance and usage of TEL in today’s educational environment.
The researcher concluded that technology has the potential to develop an international
viewpoint related to teaching and learning.
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According to Alfraih and Alanezi (2016), traditional learning is being transformed into
electronic learning as it reinforces the teaching–learning process and helps to understand
different concepts easily. TEL can be defined as the delivery of learningmaterials andmethods
using information technologies to teach, learn or acquire knowledge anytime from anywhere
(Turban et al., 2015). It offers benefits to learners to have flexibility and convenience in their
learning process irrespective of their time and location. Even learners have the opportunity to
acquire and disseminate knowledge digitally (Tetteh, 2016).

Garrison (2011) also revealed that TEL provides learners to learn from their home or
workplaces, and this reportedly reduces the time and cost of teaching and learning by 50–70%.
Learners are free to adjust their time and location including the learning materials; meanwhile
the learners can find the best instructors to deliver the quality lectures. The lectures can be
attended by numerous learners at the same time with an opportunity to ask queries to experts.
It also allows experts to check progress of each learners. However, technology-based learning is
also helpful to themwho do not want to attend face-to-face classes or do not have time to attend
such classes. Despite these benefits and others that are not discussed above, if the learners do
not adopt technology-based learning, they would be deprived from such a beneficial tool
(Tarhini et al., 2017). Therefore, it can be said that the success of technology-based learning lies
on the students’ adoption intention towards such tools (Al-Qirim et al., 2018).

Evidently, due to the benefits and flexibility, technology-based learning helped in
reducing learners’ dropout rates (Turban et al., 2015), while some studies suggest that it
records high dropout rates than the face-to-face programmes (Dodge et al., 2009; Patterson
and McFadden, 2009). Many learners stop using technology-based learning courses after
preliminary experiences (Dutton and Perry, 2002; Sun et al., 2008; Aixia and Wang, 2011).
TEL success is clearly dependent on the students’ adoption intention, fromwhich they would
be benefitted. Many universities have established technology-based learning environment in
their higher education institutes, but could not get success due to some challenges (Baloyi,
2014; Kisanga, 2016; Queiros and de Villiers, 2016; Makokha and Mutisya, 2016; Chawinga
and Zozie, 2016; Al-Azawei et al., 2016). However, several factors such as students’ perceived
benefits and adoption intention of electronic learning systems create a positive effect on
learners’ satisfaction, and it is also measurable even after the learning activity (Sun et al.,
2008; Hui et al., 2008; Lee and Lehto, 2013; Del Barrio et al., 2013).

Previous researchers stated that TEL benefitted the educational community (Beetham
and Sharpe, 2013). For instance, TEL facilitates learners to explore online educational content
in their own space and time (De Jong and Van Joolingen, 1998) which makes the learners in
charge of their own learning, instead of being completely dependent on teachers (Saye and
Brush, 2007), and learning gap can also be fulfilled using TEL (Becker et al., 2017). In terms of
whether TEL encourages the improved learning outcomes to learners, researchers found
certain positive results with academic benefits (Henderson et al., 2015; Heflin et al., 2017).
Further, students’ perceived benefits were found to be significant with adoption intention of
technology-based learning (Park, 2009; Cheng, 2011; Hair et al., 2013; Tarhini et al., 2014; Lee
and Hsiao, 2014). Perceived benefits reflect that using technology for learning will benefit
them in future. Thus, TEL is relatively more beneficial to the learners (Fonseca et al., 2014),
but there are studies that showed negative effects of using TEL (Jacobsen and Forste, 2011)
such as deterioration of interests related to reading and writing among students, distorted
relations between teachers and students, dehumanizing learning environment and isolation
issues when using technologies (Alhumaid, 2019).

2.1 What is technology-enhanced learning (TEL)?
The term technology-enhanced learning can be described as its application in the field of
teaching and learning. It is a broad category which is not defined specifically, but, in short,
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TEL can be defined as the combination of educator’s practices regarding teaching and
learning with appropriate usage of technologies to maximize the students’ outcomes and
experiences (Cullen, 2018). In general, TEL is understood as learning which occurs through
the application of ICT and Internet-based educational technology. TEL is also termed as
technology-assisted learning, technology-based learning, e-learning and mobile learning.

2.2 Significance of technology-enhanced learning in higher education
TEL is significant for many reasons (Cullen, 2018). Firstly, TEL can facilitate numerous
benefits for universities as well as students (Bhuasiri et al., 2012). It helps universities in
reducing significant costs invested in the physical teaching and learning infrastructures
(Arbaugh, 2005). Secondly, TEL also helps universities in becoming more digitized and
contributing to build digital learning society which offers knowledge and learning in a very
simple and fast way to the learners at anytime and anywhere using Internet technologies
(Taylor, 2007). And thirdly, TEL facilitates universities to integrate their services into global-
level educational learning environment (Lee, 2010). Specifically, international cooperation
and links in the field of education provide numerous opportunities for online learning beyond
the boundaries of one country. For instance, joint training programme with a foreign
university in which domestic students are not required to go abroad, instead they can avail
full training and services offered by the foreign university with the help of Internet-enabled
technologies. In reality, it is now impossible to survive in the world without the presence
of technologies. Therefore, it becomes important that everyone has to learn how to use
technologies effectively. Arguably, being computer literate is nowmore significant than some
traditional skills taught earlier in educational institutes (Cullen, 2018).

2.3 Operational definitions

(1) Students’ perceived benefits of TEL

Perceived benefits refer to the degree to which a learner thinks that using TEL will be
beneficial for his/her study in terms of time, effort and cost. Bennett and Bennett (2003) stated
that students’ perceived benefits are the degree in which the teachers compare new
innovation with existing one and also talk about the benefits and costs of an adopted new
technology (Rogers, 1995).

(2) Students’ adoption intention of TEL

Adoption intention term can be defined as individual’s approach to engage into certain
behaviour (Institute of Medicine, 2002). According to Fishbein and Ajzen (1975), intention is a
subjective likelihood in order to perform certain tasks by an individual.

(3) Student satisfaction

According to Sweeney and Ingram (2001), student satisfaction is defined as the pleasure and
success which they receive from the learning environment. There are several factors which
also influence satisfaction to students such as teachers’ knowledge and performance, positive
learning environment, effective communication, interaction in the teaching–learning process,
the prestige and value of the institution (Wu et al., 2010).

2.4 Research questions
The research questions are:

RQ1. What effect do students’ perceived benefits and adoption intention have on
satisfaction to TEL in HEIs of Chhattisgarh state?
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RQ2. What effect do students’ perceived benefits of TEL have on adoption intention of
TEL in HEIs of Chhattisgarh state?

RQ3. Whether students’ perceived benefits of TEL play as moderating and mediating
role between students’ adoption intention and satisfaction to TEL in HEIs in
Chhattisgarh state?

3. Methodology
3.1 Conceptual frameworks of the study
There are a few studies that explained the relationship of students’ perceived benefits and
adoption intention on satisfaction to technology-based learning (Sun et al., 2008; Hui et al.,
2008; Lee and Lehto, 2013; Del Barrio et al., 2013) which is congruent with the objectives of the
present study as shown in the following conceptual framework (see Figure 1).

3.2 Research hypotheses
The hypotheses of the study are as follows:

H1. Students’ perceived benefits of TEL would positively influence their satisfaction.

H2. Students’ adoption intention of TEL would positively influence their satisfaction.

H3. Students’ perceived benefits of TEL would positively influence students’ adoption
intention of TEL.

H4. Students’ perceived benefits of TEL would positively mediate the link between
students’ adoption intention and satisfaction to TEL.

H5. Students’ perceived benefits of TEL would positively moderate the link between
students’ adoption intention and satisfaction to TEL.

3.3 Sampling and data collection
The primary data were collected using purposive sampling technique with “Criterion
Sampling” (Palys, 2008). Respondents were finalized with certain specifications, that is, using
TEL by undergraduate or postgraduate students, enrolled in non-technical courses in any
government or private university/college in Chhattisgarh state, for at least one year. Sample
size for the study was finalized as 600. The primary data were collected during April–
November 2019 (see Table 1).

Students’ Perceived Benefits

Students’ Adoption Intention Student Satisfaction

Govt. College Private college Semi govt. College Total respondents

240 300 60
Male Female Male Female Male Female 600
66 174 102 198 32 28

Figure 1.
Conceptual framework
of the study

Table 1.
Description of sample
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3.4 Research instrument and scale validation
Adoption of the right tool is the prime necessity for obtaining the correct form of data from the
respondents. Development, selection and validation of scale are a systematic process in
research which leads to the formulations of standard tools and that are considered appropriate
for data collection. The present study also followed the same process where the authors
adapted the constructs from previous studies. After identification and development of the
measurement items, it was sent to four subject experts for further examination for scrutiny and
content validity. After getting a positive response from subject experts, authors conducted a
pilot study taking a sample size of 50 respondents to check the content creation. The content
creation was found to be adequate and suitable to respond by the participants (see Table 2).

The present study employed partial least square confirmatory factor analysis for scale
validation with the help of Smart PLS 3 (trial version). It is a structural equation-based
methodology that deploys component-based approach for estimating the parameters. The
entire process of scale validation is done with two steps, that is, reliability measures and
validity measures including convergent validity and discriminant validity.

Table 3 shows the measures with item loading. The value of t statistics for all the items
was above 1.96 and was significant, thus each of the items had significant contribution in
making the construct. From the result of factor analysis of the measurement items, it can be
observed that the factor loading for each of the items of the construct was found to be > 0.5
(Hulland, 1999; Truong and McColl, 2011), confirming that each of the items had significant
loading value and thus contributed to the formation of their respective constructs.

3.4.1 Reliability measures. Internal consistency refers to the extent to which the items in a
test measure the same construct and can be accessed through Cronbach’s alpha (Nunnally,
1978). The assessment of Cronbach’s alpha for all the individual constructs was found above
0.7. The value of α ≥ 0.7 suggests that the construct is internally consistent and fairly
reliable (Nunnally, 1978). Table 3 depicts the value of Cronbach’s alpha for students’ perceived
benefits α5 0.707, students’ adoption intention α5 0.727 and student satisfaction α5 0.811.

Students’ perceived benefits
Adapted from Tarhini et al. (2017)1. Using the free resources such as e-libraries helpedme to save

money and effort
2. Using emails to communicate with other student groups

helped me to save my expense and effort
3. Use of Internet is reasonably priced
4. Use of Internet is a good value for the money

Students’ adoption intention
Adapted from Ajjan and Hartshorne
(2009) and Roca et al. (2006)

1. I will use the e-learning platform on a regular basis in the
future

2. I will continue using e-learning platform in order to fulfil my
future needs

3. I will strongly recommend others to use the e-learning
platform

Student satisfaction
Adapted from Lin et al. (2018) and Tarhini
et al. (2017)

1. Use of e-resources improves my ability to integrate
information

2. I am satisfied with the learning flexibility of e-learning
system

3. I am satisfied with the online learning environment
4. E-learning systems allow me to accomplish learning tasks

more quickly
5. Using e-learning system increases my productivity

Table 2.
Theoretical construct

and measurement scale
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The reliability measure can also be accessed through the value of Rho A. The value of Rho
A≥ 0.7 is also considered as fair measure of reliability. Table 3 depicts the value of Rho A for
students’ perceived benefits 0.724, students’ adoption intention 0.731 and student satisfaction
0.821. Thus, the construct confirms the reliability measures of the data for the study.

3.4.2 Validity measures. 3.4.2.1 Convergent validity. The convergent validity is the degree
to which multiple items to measure the same concept are in agreement (Fornell and Bookstein,
1982; Barclay et al., 1995). The value of composite reliability (CR) ≥ 0.7 suggests internal
consistency reliability of themeasures used in the study (Bagozzi andYi, 1988; Hair et al., 2010).
Table 3 depicts the value of CR for students’ perceived benefits 0.769, students’ adoption
intention 0.846 and student satisfaction 0.869 indicating high degree of CR of scale.

The average variance extracted (AVE) is the determinant of convergent validity of the
scale. It signifies the amount of variance captured by a construct from each scale. The value of
AVE ≥ 0.5 provides fair evidence for the convergent validity measures for the construct
(Hu et al., 2004; Henseler et al., 2009). Table 3 depicts the value of AVE for students’ perceived
benefits 0.573, students’ adoption intention 0.648 and student satisfaction 0.570. Thus, all the
constructs are fairly good in terms of convergent validity measures.

3.4.2.2 Discriminant validity. Discriminant validity signifies that the constructs are
independent of each other. The discriminant validity signifies low correlation between
intended construct measurement and to that of the other constructs in the study (Cheung and
Lee, 2010; Hair et al., 2010). It means that the measures are from the own constructs (Fornell
and Larcker, 1981). In partial least square measurement, it signifies comparison of squared
correlation between the construct and variance extracted for a construct (Komiak et al., 2004;
Henseler and Chin, 2010). The value of discriminant validity measures shown in Table 4
elucidates values of students’ adoption intention 0.805, students’ perceived benefits 0.687 and

Constructs
Items
code

Item
loading

Item
errors

Cronbach’s
alpha

Rho
A CR AVE

Students’ perceived
benefits

SPB1 0.757 0.396 0.707 0.724 0.769 0.573
SPB2 0.8 0.416
SPB3 0.749 0.42
SPB4 0.741 0.156

Students’ adoption
intention

SAI1 0.844 0.44 0.727 0.731 0.846 0.648
SAI2 0.785 0.411
SAI3 0.783 0.39

Student satisfaction SS1 0.799 0.309 0.811 0.821 0.869 0.570
SS2 0.754 0.264
SS3 0.762 0.262
SS4 0.785 0.271
SS5 0.769 0.211

Discriminant validity (Fornell–Larcker criterion)

Constructs
Students’ adoption

intention
Students’ perceived

benefits
Student

satisfaction

Students’ adoption
intention

0.805

Students’ perceived
benefits

0.583 0.687

Student satisfaction 0.748 0.614 0.755

Table 3.
Measurement results

Table 4.
Discriminant validity
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student satisfaction 0.755 signifies higher value than that of the construct correlation and
therefore can be said to have a satisfactory measurement model (Henseler and Chin, 2010).

3.5 Data analysis
AMOS v25 (licensed), SPSS v25 (licensed) and Smart-PLS 3 (trial version) have been used for
analysing the primary data for the present study.

4. Analysis and results
4.1 Testing of H1 and H2
Hierarchal multiple regression (step-wise) was run to determine whether students’ adoption
intention and perceived benefits of TEL have effect on student satisfaction. Table 5 depicts
the details of the regression model with student satisfaction to TEL as a criterion variable. In
order to meet the assumption of multiple regression, partial regression plots and a plot of
scrutinized residuals were assessed to check the linearity. The value of Durbin Watson
statistics was 1.944 which indicated the independence of residuals. There was no
multicollinearity in the data as all the tolerance values were greater than 0.1, variance
inflation factor (VIF) found to range from 1.000 to 1.295, which was distant from 1.0–3.0, the
criteria that may indicate multicollinearity concern (O’brien, 2007). It means that
multicollinearity found significant correlation between all predicting variables. The value
of cook’s distance is above 1 and the data was approximate normal accessed by Q-Q plot. The
results of the hierarchical multiple regression analysis for the composite scores of the
independent variables are presented in Table 5 and Figure 2.

In model 1, students’ adoption intention of TELmade significant contribution in variation
of student satisfaction, (F (1.598)5 741.709, p < 0.01) and explained 55.4% of the variance in
student satisfaction (R 5 0.744, R2 5 0.554). The standardized beta value (β 5 0.744,
t 5 27.234, p < 0.01) indicated significant positive association between predictor students’
adoption intention and satisfaction to TEL.

In model 2, students’ perceived benefits of TELmade significant contribution in variation
of student satisfaction (ΔF (1.597) 5 34.604, p < 0.01). The introduction of factor students’
perceived benefits of TEL explained additional 2.4% variance in student satisfaction with

Predictors
Model 1 Model 2

β t VIF β t VIF

Students’ adoption intention 0.744 27.234 1.00
Students’ perceived benefits 0.178 5.883 1.295
R 0.744 0.76
R2 0.554 0.578
ΔR2 0.554 0.024
ΔF F (1.598) 5 741.709** F (1.597) 5 34.604**

Students’ Perceived Benefits

Students’ Adoption Intention

Student Satisfaction

0.554

0.024

0.744

0.178

0.578

Table 5.
Result of hierarchical
multiple regression

analysis

Figure 2.
Model specification for

students’ adoption
intention and perceived

benefits of TEL on
student satisfaction
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overall 57.8% (R5 0.76, ΔR2 5 0.024). The predictor of students’ perceived benefits of TEL
was found to have significant positive association (β5 0.178, t5 5.883, p< 0.01) with student
satisfaction.

Result indicates that the explaining percentage of all predictors was 57.8%; this total of
the variance included 55.4% for students’ adoption intention of TEL and 2.4% for students’
perceived benefits of TEL (see Figure 2).

4.2 Testing of H3
A linear regression was run to find the effect of students’ perceived benefits of TEL on
students’ adoption intention of TEL. To assess linearity scatter plot of students’ adoption
intention against perceived benefits of TEL with superimposed regression line was plotted.
Visual inspection of the plots indicated linear relationship between the variables under study.
Therewere homoscedasticity and normality of residuals. Students’ perceived benefits of TEL
significantly predicted students’ adoption intention of TEL, F (1.598) 5 176.308, p < 0.001,
accounting for 47.7%of variation in adoption intention of students. The adjustedR25 22.6%
was a medium size effect (Cohen, 1988). The predicted regression equation was students’
adoption intention of TEL 5 8.175 þ (0. 254 X Students’ perceived benefits of TEL)
(see Tables 6, 7 and 8, Figure 3).

Students’ Perceived Benefits Students’ Adoption Intention
0.48

Model R R-Square Adjusted R square Std. error of the estimate Durbin–Watson

1 0.477a 0.228 0.226 2.07208 1.644
Note(s): a. Predictors: (Constant), students’ perceived benefits (SPB)
b. Dependent variable: Students’ adoption intention (SAI)

Model Sum of squares df Mean square F Sig

1 Regression 756.985 1 756.985 176.308 0.000b

Residual 2567.534 598 4.294
Total 3324.518 599

Note(s): a. Dependent variable: Students’ adoption intention (SAI)
b. Predictors: (Constant), students’ perceived benefits (SPB)

Model

Un-standardized
coefficients

Standardized
coefficients

t Sig

Collinearity
statistics

β Std. error β Tolerance VIF

1 (Constant) 8.175 0.302 27.042 0.000
SPB 0.254 0.019 0.477 13.278 0.000 1.000 1.000

Note(s): a. Dependent variable: Students’ adoption intention (SAI)

Figure 3.
Model specification for
students’ perceived
benefits on students’
adoption intention
of TEL

Table 6.
Model summary

Table 7.
ANOVA results

Table 8.
Coefficient values
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4.3 Testing of H4
In order to find the mediating effect of students’ perceived benefits of TEL as a link between
students’ adoption intention and satisfaction to TEL, process macro in SPSS developed by
Andrew Hayes was used (Hayes, 2013) (see Table 9).

Regression analysis was used to investigate whether students’ perceived benefits (SPB) of
TEL mediates the effect of students’ adoption intention (SAI) on their satisfaction to TEL.
Result indicated that students’ adoption intention of TEL was a significant predictor of
students’ perceived benefits positively, β5 0.897, SE5 0.0676, t5 13.2781, p< 0.05, and that
students’ perceived benefits of TEL were also a significant predictor of student satisfaction
(SS), β 5 0.1537, SE 5 0.0261, t 5 5.8825, p < 0.05. This result supports the mediational
hypothesis. After controlling for themediator, students’ adoption intention of TELwas found
a significant predictor of student satisfaction, β5 1.07, SE5 0.0491, t5 21.79, p< 0.05 and is

Process procedure for SPSS version 3.4

Written by Andrew F. Hayes, Ph.D. www.afhayes.com
Documentation available in Hayes (2013). www.guilford.com/p/hayes3
Model: 4
Y: SS
X: SAI
M: SPB
Sample size: 600

OUTCOME variable: SPB
Model summary
R R-sq MSE F df1 df2 p

0.4772 0.2277 15.1704 176.3081 1.0000 598.000 0.000
Model

Coeff se t p LLCI ULCI

Constant 4.3911 0.8279 5.3037 0.000 2.7651 6.0172
SAI 0.897 0.0676 13.2781 0.000 0.7643 1.0296

OUTCOME variable: SS
Model summary
R R-sq MSE F df1 df2 p

7603 0.5781 6.192 408.9964 2 597 0.000
Model

Coeff se t p LLCI ULCI

Constant 4.6925 0.5412 8.6698 0.000 3.6296 5.7555
SAI 1.0701 0.0491 21.790 0.000 0.9736 1.1665
SPB 0.1537 0.0261 5.8825 0.000 0.1024 0.2050

Direct and indirect effects of X on Y
Direct effect of X on Y

Effect se t p LLCI ULCI

1.0701 0.0491 21.790 0.000 0.9736 1.1665

Indirect effect(s) of X on Y
Effect BootSE BootLLCI BootULCI

SPB 0.1378 0.093 0.0607 0.3604
Table 9.

Mediation analysis
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consistent with partial mediation. Approximately 57.81% of the variation in student
satisfaction was accounted by the predictors (R2 5 0.5781). The indirect effect was tested
using a percentile bootstrap estimation approach (Shrout and Bolger, 2002), implemented
with the PROCESS macro (Hayes, 2013). These results indicated that the indirect coefficient
was significant, β 5 0.1378, SE5 0.093, 95%, CI5 0.0607–0.3604. Thus, students’ adoption
intention of TEL is associated with student satisfaction, which is partially mediated (0.13) by
students’ perceived benefits of TEL.

4.4 Testing of H5
In order to find the moderating (interaction) effect of students’ perceived benefits and
adoption intention of TEL on student satisfaction, step-wise hierarchical multiple
regression analysis was employed. All the variables in the study (namely dependent,
independent and the moderator) were transformed into their respective standard z score.
Then, the interaction component between the obtained z score of students’ perceived
benefits and adoption intention of TEL was calculated by creating a new variable
interaction. Hierarchal multiple regression (step-wise) was run to find out the individual
and the interaction effect of students’ perceived benefits and adoption intention of TEL on
the dependent variable, that is, student satisfaction. The model was first accessed without
the interaction effect (F (2.597)5 408.996, p< 0.01) and explained 57.8%variance in student
satisfaction. Then, the effect of the interaction component was taken into consideration
(F (1.596) 5 311.170, p < 0.01) and explained 61.0% variance in student satisfaction. Both
the models were found to be significant. The value of ΔR2 5 0.032 which means the
interaction effect (moderation effect) of the variables explained additional 3.2% variability
in the model. Thus, the combination of perceived benefits component with students’
adoption intention to use online learning can yield higher satisfaction among the students
(see Tables 10, 11, 12 and 13).

Model R
R

square
Adjusted R
square

Std. error of
the estimate

Change statistics
R square
change

F
change df1 df2

Sig. F
change

1 0.760a 0.578 0.577 0.65063332 0.578 408.996 2 597 0.000
2 0.781b 0.610 0.608 0.62580218 0.032 49.317 1 596 0.000
Note(s): a. Predictors: (Constant), Zscore(SAI), Zscore(SPB)
b. Predictors: (Constant), Zscore(SAI), Zscore(SPB), interaction

Model Sum of squares df Mean square F Sig

1 Regression 346.276 2 173.138 408.996 0.000b

Residual 252.724 597 0.423
Total 599.000 599

2 Regression 365.589 3 121.863 311.170 0.000c

Residual 233.411 596 0.392
Total 599.000 599

Note(s): a. Dependent variable: Zscore(SS)
b. Predictors: (Constant), Zscore(SAI), Zscore(SPB)
C. Predictors: (Constant), Zscore(SAI), Zscore(SPB), interaction

Table 10.
Model summary of test
of moderation effect

Table 11.
ANOVA test of
moderation effect
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5. Findings and discussion

(1) The result of the first hypothesis test indicated that students’ perceived benefits of
TELpositively and significantly influenced student satisfaction and the hypothesis is
accepted. The outcome was found to be consistent with the previous research studies
(Al-Hawari and Mouakket, 2010; Ifinedo, 2016). Thus, it can be concluded that
perceived benefits of TEL in comparison with the traditional learning are foundmore
productive and performance-based medium of learning among students. Students
found themselves more connected with TEL which further enhances their academic
performance and satisfaction.

(2) The outcome of the second hypothesis test revealed that students’ adoption intention
of TEL positively and significantly influenced student satisfaction and the
hypothesis is accepted. The study outcome was found to be consistent with the
previous studies (Davis et al., 1989; Seddon, 1997; Limayem and Cheung, 2008; Stone
and Baker-Eveleth, 2013; Cheng, 2014; Tang et al., 2014; Liao et al., 2015; Chen et al.,
2015; Ifinedo, 2016). Thus, it can be concluded that higher intentions of the students to
take online medium of learning would result in better understanding of learning
materials and, then, higher satisfaction.

(3) The outcome of the third hypothesis test revealed that students’ perceived benefits of
TEL positively and significantly influenced their adoption intention of TEL and
hypothesis is accepted. Similar outcomes were found in previous studies (Ong and
Lai, 2006; Lee et al., 2011; Chu and Chen, 2016; Salloum and Shaalan, 2018). Thus, it
can be said that students’ perceived benefits for online learning would generate
higher intention to adopt online learning. Considering the various benefits such as
several quality learning materials, less cost, own time and place including their own

Model

Un-standardized
coefficients

Standardized
coefficients

t Sig

Collinearity
statistics

β SE β Tolerance VIF

1 (Constant) 2.145E-015 0.027 0.000 1.000
Zscore (SPB) 0.178 0.030 0.178 5.883 0.000 0.772 1.295
Zscore (SAI) 0.659 0.030 0.659 21.790 0.000 0.772 1.295

2 (Constant) 0.077 0.028 2.777 0.006
Zscore (SPB) 0.227 0.030 0.227 7.583 0.000 0.730 1.369
Zscore (SAI) 0.521 0.035 0.521 14.830 0.000 0.530 1.887
Interaction 0.162 0.023 0.217 �7.023 0.000 0.682 1.467

Note(s): a. Dependent variable: Zscore(SS)

Hypothesis Statement Results

H1 Students’ perceived benefits of TEL would positively influence their satisfaction Confirmed
H2 Students’ adoption intention of TEL would positively influence their satisfaction Confirmed
H3 Students’ perceived benefits of TELwould positively influence students’ adoption

intention of TEL
Confirmed

H4 Students’ perceived benefits of TEL would mediate the link between students’
adoption intention and satisfaction to TEL

Confirmed

H5 Students’ perceived benefits of TEL would moderate (interact) the link between
students’ adoption intention and satisfaction to TEL

Confirmed

Table 12.
Coefficients table of
moderation effect

Table 13.
Outcomes of the

proposed hypotheses
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learning pace, these benefits would make them to adopt technology-based learning
for their study.

(4) The result of the fourth hypothesis test concluded that students’ adoption intention of
TEL was associated with student satisfaction and that were partially mediated by
students’ perceived benefits of TEL and the hypothesis is accepted. Thus, it can be
derived that various benefits offered by TELwould create positive intention to adopt
technology for the improvement in their academics whichwould create higher level of
satisfaction among learners.

(5) The outcome of the fifth hypothesis test revealed that the interaction effect
(moderation) of students’ perceived benefits in the effect of students’ adoption
intention on satisfaction was found to be significant and the hypothesis is accepted.
Thus, it can be concluded that combining the component of students’ perceived
benefits with adoption intention to use online learning can yield higher satisfaction
among the students. It is, therefore, required to make the students aware about the
advantages of online learning practices and create adoption intention of TEL to
achieve the higher level of student satisfaction.

6. Contributions of the study
The present study contributes to the theory and practice, specifically in Chhattisgarh higher
education, where people are less aware of technologies or less number of people are
using technologies for learning purposes. At the times of COVID-19, where educational
institutions are struggling to know more about their potential learners, this study
provides knowledge about the students’ adoption intention and perceived benefits and its
relation to learners’ satisfaction to TEL. It also showed the relationship of students’ perceived
benefits on adoption intention which actually demonstrated that the various benefits can
attract and retain learners for a long time, if they are satisfied with the institutional learning
services.

In order to remain competitive in the educational sector, one must change their strategies
in reaching out to the potential learners and currently, all the educational institutions in the
world are taking all of their services to onlinemode to provide the best services to the learners.
A lot of new challenges will emerge over time before them such as how to provide better
services, what benefits students seek, how to create adoption intention among students and
what services make learners satisfied. These questions keep coming when the educational
institutions start working on it, and this study will help them to understand the learners’
perspective and their expectations that what benefits they seek and how their adoption
intention are created and what things are needed to get satisfied.

The findings of the study will not only help to the Chhattisgarh higher education, but also
all the educational institutions which are striving to know what benefits are actually turning
out to students’ adoption intention which further lead to student satisfaction. The COVID-19
pandemic has forced all the educational institutions to get their services online or perish over
time as the WHO has also announced that COVID-19 will be among us for a long time
(Jagannath, 2020).

7. Conclusion
Over the last decade, the use of TEL has been recorded an exponential increase, especially
among the higher education students with an aim to improve their academic results (Walker
et al., 2016), and in future, the usage of technologies will be much higher in order to enhance
the productivity and performance in the teaching–learning process. TEL allows students to
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explore educational content in their own space and time, and it also helps to become in charge
of their own learning instead of learning completely through teacher. This article examined
the relationship of students’ perceived benefits, adoption intention and satisfaction to TEL
enrolled in different higher education in Chhattisgarh state. The outcome clearly indicated
that TEL is affecting today’s educational environment enormously by improving the
academic results of students as the previous studies evidenced that TEL helps students in
attaining the education/learning gap (Van Der Schaik, 2018).
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