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ABSTRACT

Information and communication technology (ICT), an effective teaching tool for 21st-century 
classrooms, needs few factors for its effectual use as evidenced in the Unified Theory of Acceptance 
and Use of Technology (UTAUT) model. The purpose of this empirical investigation was to investigate 
the effect of two such significant factors teachers’ self-efficacy and perceived infrastructure, on their 
ease of ICT use. The study employed a descriptive survey method within an ex-post-facto research 
design taking 400 teachers as samples from 100 purposively selected Indian secondary schools. Data 
were analyzed descriptively and inferentially. Regression analyses were conducted to find out the 
effects of two independent variables on the dependent variable. Results revealed that perception of 
self-efficacy and infrastructure were significant predictors of the teachers’ ease of ICT use. The two 
independent variables were found to have a high collective prediction on the teachers’ ICT use behavior 
and for every 1 standard unit simultaneous increase self-efficacy and perceived infrastructure, the ease 
of ICT use will increase by 0.94 standard unit. Perceived infrastructure was found to have a stronger 
individual effect on the ease of use than self-efficacy. The findings support the UTAUT model and 
advocate its further extension towards UTAUT+ adding these two new factors to the existing model.
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INTRodUCTIoN

The great Indian saint Swami Vivekananda proposed that if the poor cannot come to education, 
education must reach them at the plow, in the factory, and everywhere (The Complete Works of 
Swami Vivekananda, 2012). This vision of Swamiji is highlighted in today’s ICT-enabled teaching-
learning potent to overcome many educational limitations in respect of quality and quantity. Passing 
through a series of hard processes finally in the 21st century has been witnessing a revolution in 
ICT use influencing every domain of human activity including education. The integration of ICTs 
in teaching-learning is essential as it creates more chances for teachers and learners to work better 
in an information age (Nkula & Krauss, 2014). Kundu & Dey (2018a) said technology has been 
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proved to be a huge revolution in the field of education, be it the newly joined school kids or the great 
scholars and researchers, technology has tamed them all. Several researchers have found ICTs have 
the potential to innovate, accelerate, enrich, and deepen skills, to motivate and engage students, to 
help relate school experience to work practices, create economic viability for tomorrow’s workers, 
as well as strengthening teaching, helping schools change with greater learning opportunities for the 
learners (Kundu & Bej, 2020; Minty & Parther, 2014; Ndlovu & Lawrence, 2012; Mdlongwa, 2012; 
Chigona, 2015; Minty & Pather, 2014; Bakar, Ayub, Luan, & Tarmizi, 2010; Yee, Luan, Ayub, & 
Mahmud, 2009; Yusuf, 2005). It can transform and create innovative pedagogical approaches in the 
instructional process (Chen, 2007; Luan, Atan, & Sabudin, 2010). Studies assessed that computer has 
increased students’ interest in education which impact on their motivation, enrolment, engagement, 
achievement, attendance, retention, level of motivation and collaboration (Kundu, Bej, & Rice, 2020; 
Kundu, Bej, & Dey, 2021; Zang & Aikman 2007; Kubiatko, 2013; Zhao & Cziko, 2001). Chou (2003) 
sounded more rhetorical that ICT is a tool to revolutionize education, improve learning, empower 
learners, produce richer curricula, enhance pedagogies, and will lead to more effective organizational 
structures in schools producing stronger links between schools and society. Unwin (2009) specifically 
claimed that ICT can be a catalyst by providing tools that tutors use to improve teaching and by giving 
learners access to electronic media that make concepts clearer and more accessible. UNESCO (2003) 
also recommended the member nations for ICT to achieve the goal of ‘Education for All’ to the best 
educational facilities necessary to prepare young people to play full roles in modern society and to 
contribute to a knowledge nation. The educational systems across the globe are under increasing 
pressure to leverage the full potential of ICTs in teaching-learning by enhancing its ease of use 
(Minty & Pather, 2014). But its implementation was delayed if not ignored in several nations and 
the pandemic outbreak of COVID-19 that has opened up their eyes to implement ICT policies in a 
war-like manner understanding and mastering the unique capability of ICTs in providing a dynamic 
and proactive teaching-learning environment keeping social distancing (Kundu & Bej, 2020a).

difficulties of ICT Integration in Pedagogy
ICT integration in pedagogy is no doubt a difficult task that needs few special conditions and skills for 
both humans and non-human agents that has been convincingly shown in the Technology Acceptance 
Model (TAM), developed by Davis (1989), and in the Technological Pedagogical Content Knowledge 
(TPACK) Framework developed by Mishra & Koehler (2006). Both the models show the ease of 
ICT use depends on the effective supports from several internal and external factors. ICT use and 
ICT integration are two different concepts as Wilson-Strydom & Thompson (2005) viewed them 
and said the idea of ICT integration in curriculum delivery a deeper concept than simple computer 
literacy or technical knowledge of computers which is meant to be cross-curricular rather than 
become a separate course or topic in itself. They argued that the acquisition of technical skills and 
learning about computers is implementation without integration whereas learning through or using a 
computer is referred to as implementation with integration. Harding (2012) said teacher is one of the 
most important factors because they are the ones who blend all the educational components to deliver 
environments for teaching and learning. In this context, Nkula & Krauss (2014) found ICT integration 
neither refer to simply placing computers in the classroom nor using technology to sustain traditional 
teaching methods, rather integration refers to the use of technology to promote teaching-learning, that 
is, where students use ICTs in acquiring new knowledge and skills making teaching itself an intricate 
and impressive function. This claim finds evidence in the observation of Aldunate & Mehlenbacher 
(2010) who said research conducted in countries with different cultures reported that although there 
was an increase in the availability of ICT tools in schools there is an indication that teachers were 
not using ICT as expected. Balanskat, Blamire, & Kefala (2006) reported that teachers appreciate 
the role of ICT in classrooms but they are continuously found obstacles in using these technologies 
in the teaching-learning process. In this context, Kundu (2018c) said teachers’ roles and willingness 
to accept educational technology is very vital for its effective integration in pedagogy. Thus, more 
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research and comprehensive preparation is needed to leverage the full potential of ICTs in pedagogy 
considering more internal and external factors. This study is an investigation into two such factors, 
self-efficacy and ICT infrastructure to infer on their potential in users’ ability.

Self-Efficacy, an Internal Factor for ICT Integration
Avant-guard spokesman of self-efficacy concept, Bandura (1997) said self-efficacy is not a global 
trait rather it is both domain and context specific, therefore, he stressed that because of the rapid 
development of technological tools, the pedagogical use of technology may require special types of 
teachers’ self-efficacy. He argued in Benight & Bandura (2004) that if teachers have high self-efficacy 
regarding their ability to use technology, they will be more willing to adopt new technologies in their 
classroom practices. Recent researches already mentioned regarding self-efficacy and the use of ICT 
in teaching corroborates Bandura’s assumptions and underscores the notion that increased levels 
of computer self-efficacy can lead to higher levels of confidence in being an efficient teacher with 
ICT (Fanni et al., 2013). A lot of studies found teachers’ beliefs, attitudes, confidence, motivations, 
readiness, and self-efficacy are fundamentals for effective integration of ICTs in pedagogy (Erdogan, 
2011; Harding, 2012; Badia et al., 2013; Oye et al., 2014; Tschannen-Moran & Hoy, 2001). A lot of 
other studies specifically found that self-efficacy is essential for successful integration of technology 
in education (e.g., Kundu, 2020; Pumptow & Brahm, 2020; Hatlevik & Hatlevik, 2018; Hong, Hwang, 
Tai, & Lin, 2017; Vayre & Vonthron, 2016; Oye et al., 2014; Al-Ruz & Khasawneh, 2011; Chen, 2008; 
Lin, Wang & Lin, 2012; Sang et al., 2011). Hatlevik (2017) and Badia et al. (2013) found many teachers 
were aware of the technology that was available to them for instructional purposes, yet for one or 
more reasons, they were not found capitalizing on the unique opportunities to integrate such resources 
into their classroom practices. Sun & Chen (2016) said that teachers who feel uncomfortable using 
technology are unlikely to incorporate it and has attributed this underutilized technology infrastructure 
to teachers’ lack of self-efficacy. Teo (2014) and Hatlevik (2017) demonstrated a positive relationship 
between self-efficacy about using digital tools and the use of ICT for teaching purposes. But studies 
like Pumptow & Brahm (2020), Hatlevik & Hatlevik (2018), or Ertmer & Ottenbreit-Leftwich (2010) 
found several other internal factors make this integration successful for the teachers like technological 
knowledge, pedagogical knowledge, content knowledge, that jointly composed teachers’ ICT self-
efficacy belief. These are all teacher related human factors affecting ICT use.

Infrastructure, an External Factor for ICT Integration
The Technology Acceptance Model also put a place of external factors affecting ICT integration. 
Later, a variety of external factors have been identified influencing ICT integration in school pedagogy 
including technology availability, accessibility of ICT equipment, time to plan for instruction, technical 
and administrative support, school curriculum, school climate and culture, faculty teaching load, 
and management routine, and pressure to prepare students for national entrance exams (Al-Ruz and 
Khasawneh 2011; Lin, Wang and Lin 2012; Tezci, 2011; Kundu & Dey, 2018b). Krysa (1998) said 
these external factors are commonly called ICT infrastructure. Vanderlinde & van Braak (2010) defines 
ICT infrastructure as the perceived availability and suitability of the ICT tools such as hardware, 
software, and peripheral equipment provided in the school that facilities and enables schools in the 
direction of supporting continuous transformation and development of various learning approaches. 
Shiue (2007) found outmoded hardware and software limit the use of computers in instruction and 
the teacher was not able to integrate technology into instruction due to the old and outdated hardware. 
Cowie & Jones (2005) said with the ICT infrastructure provides the teachers access to the school 
network and the internet and laptop accessories like printer, digital camera, data projector, large 
TV screen, scanner, and video camera. Moses, Bakar, Mahmud & Wong (2016) said the educators 
have more prospects to utilize instructional technology when the ICT infrastructures are provided 
in a good manner. Pelgrum & Law (2003) said effective ICT integration has a dependency on the 
perceptions and vision of school leaders. School culture is also considered as an important element 
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in the implementation of ICTs (Albirini, 2006) that plays a crucial role in influencing how teachers 
relate their beliefs to ICT use having a mediating role that influences teachers’ actions, beliefs, and 
attitudes (Chai, Hong, & Teo, 2009). Cultural differences have also been identified in the study of 
Kundu (2018c) where Indian teachers found perceiving themselves more of an authority role compared 
to Western teachers that negatively impact on the teachers’ use of educational technology. Kundu, 
Bej, & Dey (2020), Vanderlinde & van Braak (2010), and Moses, Bakar, Mahmud & Wong (2016) 
found good ICT infrastructure yields good integration in pedagogy. Frost & Sullivan (2006) have 
characterized technical support as the access, operation, and troubleshooting of hardware, software, 
and network resources. Technology support has an encouraging impact on educators’ uses of ICT 
(Moses et al., 2008) and their integration of ICT into the teaching-learning practices as well (Dexter, 
Seashore, & Anderson, 2003). Kundu, Bej, & Dey (2020) found a close positive correlation between 
self-efficacy and ICT infrastructure that sounds like a fine recipe for academic success when self-
efficacy could put an escalating effect on the teachers’ productive and easeful use of technology in 
pedagogy. For these reasons, it is essential to provide guidance, support, and services as parts of 
the technology applications (Haslaman, Mumcu, & Usluel, 2008; Moses, Bakar, Mahmud & Wong, 
2016). Theses and several other studies (e. g. Cowie & Jones, 2005; Shiue, 2007) have shown clearly 
that ICT infrastructure can be one of the factors that influence the teachers’ ability of technology 
integration in pedagogy. It is a holistic concept and can be divided into two broad clusters- technical 
Support and management support. Technical support is specialized skill personnel who can support 
and assist the educators in implementing technology into instruction (Resta, 2002). Administrative 
support, as Baylor & Ritchie (2002) said, in the presence of encouraging ICT using role models, such 
as the principal. Afshari, Bakar, Luan, Samah, & Fooi (2008) said these principals need to become 
proficient in the use of ICT to provide technology leadership in administrative, instructional, and 
learning functions what Baylor & Ritchie (2002) said they would need to figuratively ‘roll up their 
sleeves and join in instead of sitting by the side’ (p. 412). The encouragement and support by the 
principals motivate the teachers to incorporate ICT in their teaching (Ali, Nor, Hamzah, & Alwi, 2009). 
Besides school management has also a big role in flourishing befitting ICT culture in a school (Ali et 
al., 2009; Samuel & Bakar, 2006; Moses, Bakar, Mahmud & Wong, 2016; Kundu, Bej, & Dey, 2020).

Literature Gap
The above literature review reveals that ICT use in school pedagogy is an effective step towards 
promoting and enhancing the knowledge, understanding, and experience of the teachers and students. 
Its vitality becomes more dominant in the post-COVID-19 world order of new thought and living 
(Kundu & Bej, 2021). But becomes also evident that ICT integration in teaching is a complex task 
that needs several factors to perform consensus close communion. Several past studies focused on 
different factors but no study has yet been concentrated on the combined effects of self-efficacy and 
ICT infrastructure on the teachers’ ability perception of ICT use. The current study targeted this 
research gap.

Theoretical Frameworks
Knowledge needs to be referential, new knowledge must have a claim in the previous knowledge 
pool, and a theoretical framework helps in establishing this nexus. In the current study, considering 
the research gap, the authors have adopted the Unified Theory of Acceptance and Use of Technology 
(UTAUT) model developed by Venkatesh, Morris, Davis & Davis (2003) several years ago out of 
the Technology Acceptance Model (TAM). The UTAUT is an extension of TAM and developed to 
explain the reason for ICT skill acquisition is comprehensive of all human existence having four 
key constructs (i.e., performance expectancy, effort expectancy, social influence, and facilitating 
conditions) that influence behavioral ability to use technology. This model puts a lot of space for 
further excavation, research, and accumulation to test and add more factors facilitating the ease of 
ICT use (Fathema, Shannon, & Ross, 2015). The current study is a probe into this direction and an 
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investigation on assuming two more factors affecting users’ technology using ease. The assumed 
extension of UTAUT+ has been presented in Fig. 1. The dotted lines show the assumed effects of 
the two proposed factors which are to be empirically investigated here. 

Research Aim
Based on the above theoretical consideration, the present study aimed at answering the following 
research questions (RQ): 

RQ1: How does teachers’ self-efficacy affect their ease of ICT use?
RQ2: How does teachers’ perceived infrastructure affect the ease of ICT use? 
RQ3: How do self-efficacy and infrastructure together affect teachers’ ease of ICT use?

Hypothesis Formulation

H01: There is no relationship between teachers’ self-efficacy and ease of ICT use.
H02: There is no relationship between perceived ICT infrastructure and ICT use.
H03: Teachers’ self-efficacy and perceived infrastructure do not affect their ease of ICT use.

The proposed research model adopts in this study seeks an extension of the UTAUT having self-
efficacy and infrastructure as the assumed factors affecting users’ behavioral ability of ICT use. The 
dotted line shows the proposed interrelationships among three variables which is the main objective 
of this investigation and accordingly the following structural equation modeling was conceived (see 
Fig. 2) to empirically assess the authenticity of the proposed UTAUT +.

Method
This study followed the descriptive survey method within ex-post-facto research design taking teacher’s 
self-efficacy and perceived ICT infrastructure as the predictive variables and ability of ICT use as the 
criterion variable. The research approach followed was quantitative and correlational which Creswell 

Figure 1. Proposed UTAUT+ model
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(2005) has found appropriate for exploring causal relationships between independent and dependent 
variables. The details regarding the method of research design, sample, research instruments, the 
procedure of data collection, and statistical techniques are reported herewith.

Sites and Participants
The study was conducted among 400 teachers following a heterogeneous purposive sampling technique 
for giving a representation of maximum geographical locations and demographics of 100 purposively 
selected Indian secondary schools under the same administrative control of West Bengal Boards of 
Secondary Education (WBBSE) having an officially established ICT infrastructure. It was purposive 
sampling because in India ICT use in schools was very limited especially before the COVID-19 
pandemic arrival. Hence only those schools were selected having official ICT labs or computers to use 
for pedagogic purposes. The actual names of the schools and the survey participants were withheld 
following the research ethics. Detail demographic data of the participants are presented in Table 1.

Research Tools
Self-efficacy for technology integration scale: It is a standardized widely used scale originally 
developed by Wang, Ertmer, & Newby (2004) to measure teachers’ perceptions about their confidence 
that they would be able to integrate technology in the classroom. The scale consists of 21 items, 
each attached with a five-point Likert scale to quantitatively measure participants’ feeling ranging 
from strongly disagree (0) to strongly agree (5) with higher scores indicating stronger technology 
integration self-efficacy belief. Since it was a standardized scale, after necessary contextualization 
and local language (Bengali) translation Face Validity was ascertained taking help of few university 

Table 1: Demographic details of the participants

Demographic Variable Frequency (N=300) Percentage (%)

District    

Bankura (BNK) 60 20

Purulia (P) 60 20

Paschim Medinipur (PM) 60 20

Paschim Burdwan (PB) 
Birbhum (BIR)

60 
60

20 
20

Gender    

Male (M) 
Female (F)

200 
100

66.67 
33.33

Age Groups (years)

20–30 (Y1) 
31–40 (Y2) 
41–50 (Y3) 
More than 51 (Y4)

101 
92 
44 
63

33.67 
30.67 
14.66 
21

Management types

Government (G) 
Private (P)

215 
85

71.67 
28.33

School Location
Urban (U) 
Rural (R)

  
142 
158

  
47.33 
52.67
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professors and field experts. Regarding reliability the Internal Consistency Measure (Cronbach’s α) 
was found .92 which was of excellent degree.

Teachers’ perception of ICT infrastructure scale: This scale was developed by the researchers 
in an earlier study (in Kundu, Bej, & Dey, 2020) and found effective to explore teachers’ perception 
of ICT infrastructure having acceptable internal consistency 0.87 (Cronbach’s α). Here, three basic 
domains of ICT infrastructure were selected for the investigation- teacher training aspects, having 
four question items (No.1-4); ICT equipment aspects, also having four question items (No. 5-8); 
management roles regarding school policies and implementation mechanism with another four item 
questions (No. 9-12). A five-point Likert scale was employed to measure each question with higher 
scores indicating better perception on the item.

Teachers’ ability of ICT use scale: We developed this scale taking aids from similar scales 
especially that of Turel, Ozdemir, & Elmali (2017) considering the Indian context to measure 
teachers’ perception of few crucial ICT abilities having 30 items divided into two domains with 15 
items each- Basic hardware & software operation and ICT use in instructional design & delivery. 
Since it was a newly designed scale, it has been attached in the Appendix to help others belonging to 
this knowledge society. Each question item is attached with a five-point Likert-type rating ranging 
from strongly disagree (1) to strongly agree (5) with higher scores indicating stronger ability. Since 
this was a self-developed scale its Validity was determined through an objective and most authentic 
Concurrent Validity measure (a type of Criterion validity) by experimentally applying on a limited 
number (50) of participants and the Pearson Correlation (r = 0.87) that was good (as per rule of 
thumb) in compare to the earlier scale of Turel, Ozdemir, & Elmali (2017). The internal consistency 
measure (Cronbach’s α) was .91 which was of excellent degree.

data Collection
A pilot version of the surveys was initially administered to a limited number of respondents (fifty) 
with different characteristics to establish the effectiveness of the designed tools. Testing the survey 
design helped ensure that the used terms were easily perceived, as well as to check for validity (i.e. 
the items were asking what we wanted to learn) and consistency. Member checking was also used to 
check the accuracy of the data collected. Three to four days visit to each school were taken for data 
collection held in between November 2019 to February 2020 before the pandemic outbreak of the 
COVID-19 (World Health Organization, 2020) and eventual prolong lockdown. Out of four hundred 
distributed questionnaire packets we could collect only three hundred in order and considerable for 
data analysis. The survey response rate was seventy five percent owing to a an ensuing COVID threat.

data Analysis
Data were analyzed in accordance with the research approaches and results were presented accordingly 
in several tables. Descriptive as well as inferential statistics and underlying relationships between the 
variables were found out by computing appropriate statistics with the help of SPSS-20.0 software. 
Descriptive statistics (Mean and Std. deviation) were used to evaluate teachers’ perceptions of self-
efficacy, infrastructure, and ICT ability. The inferential statistics like simple and multiple regression 
analysis were conducted to deduce a conclusion. Regression analysis is one of the most commonly 
used statistical techniques in social and behavioral sciences involving identifying and evaluating the 
relationship between a dependent variable and one or more independent variables (Gallo, 2015).
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RESULT

description of Self-Efficacy, Perceived Infrastructure, and Ease of ICT Use
Findings regarding the current scenario of ICT self-efficacy among the respondent teachers are 
presented in Table 2 that shows an overall self-efficacy is of moderate level (Mean=43.82, Std. 
Deviation=7.05). 

The frequency distribution histogram of the self-efficacy scores presented in Figure 2 shows the 
distribution is slightly positively skewed (Skp= 0.41) that indicates more individuals in the group 
score less than the average score for their group which is further explained through the Mode score 
(39). This brings the conclusion that teachers’ overall ICT self-efficacy is medium to low as per the 
measurement scale (Minimum=21, Maximum=105) used in this study.

Findings on the current situation of teachers’ perception of ICT infrastructure as evident in Table 
2 that shows overall teachers having a moderate perception of ICT infrastructure in their respective 
institutions (Mean =37.32, Std. Deviation =8.02). The frequency distribution histogram of the ICT 
infrastructure perception scores presented in Fig. 3 shows that the distribution is slightly negatively 
skewed (Skp= -.38) that also indicates there are more individuals in the group who score more 
than the average mean score for their group. This conveys the implication that respondent teachers’ 
overall perception of ICT infrastructure is medium to slightly high as per the used measurement scale 
(Minimum possible score =12, Maximum possible score = 60). 

Findings regarding the present scenario of teachers’ ease of ICT use as evolving in Table 2 
shows teachers’ have moderate level (Mean=75.8, Std. Deviation=10.9) ease with the ICT use. The 
frequency distribution histogram of the teachers’ ease of ICT use scores presented in Fig. 5 shows 
that the distribution is slightly negatively skewed (Skp= -.63) that indicates more individuals in 

Table 2. Descriptive statistics of self-efficacy, infrastructure, and ease of ICT use

Variables (N=300) Mean Std. Deviation

Self-efficacy 43.82 7.05

Perceived infrastructure 37.32 8.02

Perceived ease of ICT use 75.80 10.97

Figure 2. Frequency distribution of self-efficacy scores
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the group score more than the average mean score for their group. This conveys the inference that 
respondent teachers’ overall ease of ICT use is medium to slightly high as per the measurement scale 
(Minimum=30, Maximum=150) used here. 

Findings Regarding the First Null Hypothesis
To investigate the effect of self-efficacy on teachers’ ease of ICT use a simple linear regression was 
conducted and its summary is presented in Table 3 that shows the effect of self-efficacy on teachers’ 
perceived ease of use is statistically significant and moderate. When self-efficacy is the only predictor 
the teachers’ ICT ability is expected to be affected by following this formula.

[ Ease of ICT use = [29.36 + (.68) self-efficacy]
When R2 (goodness-of-fit) is .47 indicating the percentage of the variance in the dependent 

variable that the independent variables explain collectively. Besides, these two variables are having 

Figure 3. Frequency distribution of perceived ICT infrastructure scores

Figure 4. Frequency distribution of perceived ease of ICT use scores
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a high positive correlation among them exemplified by the R (.68). Hence the 1st null hypothesis 
is rejected. In Table 3, the beta coefficient (β), or the degree of change in the outcome variable for 
every one unit of change in the predictor variable, is +0.68 which means for 1 standard unit increase 
in self-efficacy, the perceived ease of ICT use will increase by 0.68 standard unit. 

Findings Regarding the Second Null Hypothesis
Investigating the effect of infrastructure perception on teachers’ ease of ICT use another simple 
linear regression was conducted and the result summary is presented in Table 4 that shows the effect 
of infrastructure on teachers’ ease of use is also statistically (R2=79, P<.05) significant and when 
infrastructure perception is the only predictor, the teachers’ ease of use is expected to be affected as 
per the following formula:

[ ICT ability = [ 30.3 + (0.89) infrastructure perception]
When R2 (goodness-of-fit) is .79 indicating the percentage of the variance in the dependent 

variable that the independent variables explain collectively. These two variables are also having a very 
high positive correlation among them exemplified through R (.89). The 2nd null hypothesis is also 

hereby rejected and it can be claimed there is a substantial effect (R2=.79) that for 1 standard unit 
increase in perceived infrastructure, the perceived ease of ICT use will increase by 0.89 standard unit.

Findings Regarding the Third Null Hypothesis
Regarding this main research question that is an investigation of the combined effects of self-efficacy 
and perceived ICT infrastructure on the teachers’ ease of ICT use, a multiple linear regression was 
conducted and the model summary of which is presented in Table 5.

The above multiple regression analysis is highly significant with (p<<.05) which means the 
regression model is effective and 80 percent of the dependent variable is significantly affected by the 
combined influence of the independent variables (R2=.80). The coefficient results show the effects 
of each of the independent variables on the dependent variable. It is evident that self-efficacy made a 
statistically significant individual contribution to this mutual prediction of the teachers’ ICT useability 

Table 3: Summary of simple regression analysis for self-efficacy predicting the ease of ICT use

Sl. 
No.

Predictors R R2 F (1, 298) Sig. B β t p

.68 .47 258.54* 0.000* - - - -

Constant - - - - 29.36 - 10 .000*

1 Self-efficacy - - - - 1 .68 16 .000*

*p<.05

Table 4: Simple regression for ICT infrastructure predicting teachers’ ease of ICT

Sl. 
No.

Predictors R R2 F (1, 298) Sig. B β t p

.89 .79 610.97* 0.000* - - - -

Constant - - - - 30.3 - 22.08 .000*

1 ICT Infrastructure - - - - 1.22 .89 33.91 .000*

*p<.05
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(β = .14, t=3.9, p<.05). On the other hand, ICT infrastructure is also found to have a statistically 
significant individual contribution to the prediction of the teachers’ ICT useability (β = .8, t=22.7, 
p<.05). Based on this outcome the following regression equation is evolved:

[ Ease of ICT use = [ 25.69 + (0.14) self-efficacy + (.8) perceived infrastructure]
There is a very strong (0.94) positive effect is found between the dependent variable and the two 

independent variables. For every 1 standard unit simultaneous increase self-efficacy and perceived 
infrastructure each, the perceived ease of ICT use will increase by 0.94 standard units. A scatter plot 
analysis of this regression is presented in Fig. 6 that also exhibits data somewhat follow a linear path 
and the linear pattern is well evident meaning there is a high linear correlation among the variables. 
The uphill pattern as you move from left to right indicates a positive relationship between the dependent 
and the independent variables meaning teachers’ ICT ability is expected to increase with the increase 
in their ICT self-efficacy and allied ICT infrastructure. 

dISCUSSIoN

The main objective of this study was to find out the combined predictions of teachers’ ICT self-efficacy 
and allied infrastructure on their ability to use ICT, at the same time to investigate the individual 
effects of the predictor variables on the dependent variable. Findings revealed a strong and statistically 
significant combined prediction of self-efficacy (β = .138, t=3.9, p<.05) and allied ICT infrastructure 

Table 5: Multiple regression for self-efficacy and infrastructure predicting on ease of use

Sl. 
No.

Predictors R R2 F (2, 297) Sig. B β t p

.9 .8 610.97* 0.000* - - - -

Constant - - - - 25.69 - 14.5 .000*

1 Self-efficacy - - - - .22 .14 3.9 .000*

2 ICT Infrastructure 1.09 .8 22.7 .000*

*p<.05

Figure 5. Scatter plot analysis of the multiple regression 



International Journal of Web-Based Learning and Teaching Technologies
Volume 16 • Issue 6

12

(β = .8, t=22.7, p<.05) on the teachers’ ability of ICT use. Both the independent variables were 
effective in predicting the dependent variable and this prediction encompasses 80 percent of the 
variance in the dependent variable is explained by the independent variables. This combined effect 
is more influential than their individual effects- self-efficacy (with 47 percent prediction) and ICT 
infrastructure perception (with 79 percent prediction). Thus, when these two variables are operative 
simultaneously, they bring out a better prediction of the teachers’ ability. The consequences of the 
proposed structural equation model after analysis thus comes out as follows (see Fig. 6).

Based on this outcome the authors proposed an extension of the Unified Theory of Acceptance 
and Use of Technology (UTAUT) model towards UTAUT+ by adding two new factors users’ self-
efficacy and infrastructure perception having a substantial effect on their ease of technology use. The 
proposed UTAUT+ has been presented in Fig. 8.

The model (Fig.8) shows self-efficacy being a part of users’ internal cognitive domain behind 
ICT integration affects user’s ease of ICT use significantly and the degree of prediction is evident 
from Table 5 and in Fig. 6. This finding corroborates the outcomes of past studies already discussed 
in the literature (e.g., Erdogan, 2011; Harding, 2012; Badia et al., 2013; Oye et al., 2014; Tschannen-
Moran & Hoy, 2001; Pumptow & Brahm, 2020; Hatlevik & Hatlevik, 2018; Hong, Hwang, Tai, & 
Lin, 2017; Vayre & Vonthron, 2016; Oye et al., 2014; Al-Ruz & Khasawneh, 2011; Chen, 2008; Lin, 
Wang & Lin, 2012; Sang et al., 2011; Bandura, 1997; Fanni et al., 2013; Teo, 2014; Hatlevik, 2017; 
Krumsvik, 2014; Teo et al. 2008; Lai & Pratt, 2004; Krumsvik, 2014) that self-efficacy is effective 
in inspiring users’ ICT use.

Similarly, user’s perception of ICT infrastructure as an external factor behind ICT use also affects 
significantly their ease of ICT usage and the degree of prediction is evident in Table 5 and Fig. 6. 
This finding also goes in line with several past studies already discussed in the previous sections 
(e.g., Samuel & Bakar, 2006; Afshari, Bakar, Luan, Samah, & Fooi, 2008; Ali, Nor, Hamzah, & 
Alwi, 2009; Vanderlinde & van Braak, 2010; Moses, Bakar, Mahmud & Wong, 2016; Shiue, 2007; 
Cowie & Jones, 2005; Moses, Bakar, Mahmud & Wong, 2016) that claimed infrastructure as a key 
factor behind that effect users’ ICT usage. But their combined effect is a unique discovery in the 
current study that has found more potent to predict user’s ICT usage than their potential individual 
effects. The degree of prediction in this case as found in Table 5 and in Fig.6 is very strong (0.94) 
and for every 1 standard unit simultaneous increase self-efficacy and perceived infrastructure each, 
the perceived ease of ICT usage will increase by 0.94 standard unit. 

Figure 6. Final outcome of the proposed research model 
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The results of this investigation also revealed few contextual truths that Indian secondary school 
teachers’ ICT self-efficacy was found moderate to a low level which means they lack the necessary 
confidence and beliefs within themselves in using ICT. Since teacher’s belief or his teaching efficacy 
about teaching-learning in general, play a very crucial role as claimed by several authors and since 
it determines whether the teacher will adopt and use the available ICT resources in the classroom 
to make his teaching effective but its low level among teachers is bound to put a negative impact 
on the effective integration of ICT in the school pedagogy. Further, teachers also held a moderate 
perception regarding ICT infrastructure in their respective schools, and their ability to use ICT in 
pedagogy was also found to a moderate degree. This moderate perception of infrastructural facilities 
was also bound to hamper an effective pedagogical integration of ICT and this poor infrastructural 
situation in the country has already been mentioned as an alarming concern in several past studies 
(e.g., Thirumurthy & Sundaram, 2003; Bharadwaj, 2007; Gupta & Haridas, 2012; Prasad, 2013; 
Kundu & Dey, 2018; Kundu, 2018; Bindu, 2019; Kaur, 2019; Singhavi & Basargekar, 2019; EQFI, 
2015). All these deficiencies culminate in the poor ICT use abilities on the parts of the teachers and 
it has become evident more than ever in the current COVID pandemic era highlighting the skeletal 
picture of ICT integrated pedagogy in India (Kundu & Bej, 2020). It has not only been hampering the 
implementation of 21st-century modern pedagogy but also depriving students of the quality learning 
experience as several studies claimed (e.g., Bakar, Ayub, Luan, & Tarmizi, 2010; Yee, Luan, Ayub, 
& Mahmud, 2009; Chen, 2007; Luan, Atan, & Sabudin, 2010; Kozma, 2008; Ghavifekr, Abd Razak, 
Ghani, Ran, Meixi, & Tengyue; 2014; Nkula & Krauss, 2014). 

IMPLICATIoN, LIMITATIoNS, ANd FUTURE SCoPE

ICT use for pedagogical purposes has always been a difficult task. It has become more difficult 
for the aged teachers who taught themselves in the traditional classrooms with teacher-dominated 
pedagogy (Kundu, 2018b). But it has become a necessity for today’s fast-changing interactive world 
where the students’ individuality and innate creativities are judiciously aimed to cultivate (Kundu, 
2020). Teachers’ roles have been limited by the use of mechanical and digital technologies that need 
to be understood by the teaching fraternity. They need to uprise their ability of ICT use irrespective 
of difficulties. In this context, the outcomes of this study will add to the counseling process for the 
teachers to prepare them internally with a strong base of self-belief. At the same time ICT and allied 
infrastructure need to make stronger because this study empirically proved that teachers’ perception 

Figure 7. Proposed UTAUT+ model
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of infrastructure has a very strong positive correlation with their ease of technology usage. This 
will, in turn, help in the planning of ICT integrated school pedagogy since enhancing teachers’ 
ability is the target to policy-making bodies which in turn will benefit the students’ potential for 
proposed achievement. Besides the regression equation evolved in this study may serve as a ready 
reference showing quantitively how much efficacy and infrastructure perception are potent to add 
to the ICT usage among teachers. The outcome is further explained with a model (see Fig. 6) that 
is also a significant contribution of this study towards claiming an extension of the UTAUT model. 
The proposed extension UTAUT+ has been presented in Fig.7 which is an exclusive addition to the 
existing literature. The exclusive scale to measure users’ ease of ICT usage developed in course of 
this study is also a meaningful contribution to the upcoming generations of scholars. 

So far as limitations are concerned the study was conducted in a particular region of India and 
the collected data were generalized. The contextual limitations may affect the results. Besides the 
sample size was only four hundred but we could collect only three hundred responses in order owing 
to ensuing COVID outcome and school closure. Naturally, the results could show deviations among a 
larger sample size. Despite that, the study left before the researchers with a light of hope and aspiration 
to study other unreached factors of ICT integration, both internal and external, as mentioned earlier 
in this study like self-concept, self-esteemed, creativity, management, governmental supports, etc. 
and investigate their effects on the teachers’ ability of ICT use. 

CoNCLUSIoN

This current study concluded with this note that the teachers’ self-efficacy and perception of 
infrastructure have a statistically significant effect on their ease of ICT use. This outcome supports 
the previous claim in the UTAUT that behavioral intentions coupled with positive facilitating 
conditions can contribute to teachers’ ICT usage. Both predictors are also found to have significant 
individual predictions over the dependent variable that is teachers’ ease of ICT use wherefrom the 
authors proposed UTAUT+. All these hold with high expectations that the study will put a meaningful 
contribution to the planning and execution of technology-integrated educational policies in any country, 
especially to those developing ones, to enhance their teachers’ ease of technology use in pedagogy 
during a post COVID era of new normal.

RECoMMENdATIoNS

Based on the outcomes of the study, the researchers proposed the following recommendations for 
the effective use of ICT in school pedagogy by increasing teachers’ self-efficacy and perception of 
infrastructure. To enhance teachers’ self-efficacy apposite training and toolkits need to be developed. 
It’s possible to enhance as shown in several past studies like Kundu (2020) manipulating the prescribed 
sources in Bandura (1997). Secondly, ICT infrastructure is also found to have a stronger effect on the 
teachers’ ease of usage. Hence, planning for infrastructural development in both aspects-technical 
support and management support- is a prerequisite to enhance teachers’ ICT usability. 
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