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Abstract
Technology adoption by the teaching community can be demonstrated by the relative ease of use and resultant use
behaviour. Resource availability, as well as institutional support, are two extrinsic factors that are instrumental in framing
a positive perception towards technology and ascertain the level of technology adoption by the teaching community.This
paper aims to investigate the role of promotion of technology among teachers by examining the mediating role of extrinsic
factors on technology usage among teachers. The study adopted a descriptive research design to collect data from a
respondent base of 387 teachers from high schools and higher secondary schools, in India. It was found that there is an
interactive mediation effect of, ease of use of technology in predicting the relation between resource availability and use
behaviour. It was also found that resource availability had both, direct as well as the indirect effect on the use behaviour
implying that resource availability wholly processed use behaviour of technology among teachers. Hence internal
marketing campaigning focusing on the role of resource availability, institutional support and ease of use can enhance the
usage of technology among teachers.
Keywords: Resource availability; institutional support; ease of use of technology; use behavior; Interactive mediation
effect; Internal Marketing
1. Introduction:
Information and communication technology with its huge potential to give new dimensions to life on our planet, has
transformed education too, in ways that have made it more student centric and focused. The role of teachers in the whole
process has witnessed remarkable changes. The problem arises when the demands of this new role are not perceived
correctly by the teacher who has the onus of leading the teaching learning paradigm by the technology means. Over a
decade of research has now gone by in investigating the various barriers which restrict the use ICT tools by teachers in
the classroom environment.
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Theoretical inadequacies as well as practical impediments have kept technology revolution still on the fences, of the
established and running education system in schools. Several extrinsic and intrinsic factors have been quoted by literature
as hindering the technology integration process. Factors like limited access to ICT resources, limited support from the
institution, lack of sufficient training, lack of time and competency among teachers were some of the major factors which
were reported as barriers[1] faced by teachers which led to their limited acceptance and use of technology. The main
objective of this study is to ascertain how two major extrinsic factors, resource availability and institutional support affect
the ease of use of technology among teachers and the subsequent use behavior of the technology tools.
2. Problem Statement:
Extrinsic factors that hamper the integration of ICT in education by teachers include challenges which are outside the
control of the teachers themselves.Various barriers to ICT implementation have been reported as contributing to the
predictive capability of technology integration as stated in the model developed by[2] Several research studies have
revealed lack of sufficient resources as one of the prime factors affecting the smooth implementation of technology.
According to[3] inaccessibility of ICT resources may not always be caused due to lack of sufficient hardware and software
but may be the outcome of improper allocation of these resources, their poor quality or their inadequacy and
inappropriateness. In a study conducted by[4] across 26 countries on the main barriers to ICT integration in schools, it
was found that four out of the ten obstacles were related to poor resource availability. Some of these obstacles included
inadequate number of computers, peripherals, software copies and poor internet access. Another major area of concern is
the level of institutional support extended to the teachers to aid technology usage in the teaching learning process.[5]
emphasized upon the fact that a lot of time wasted in fixing software and hardware problems which could be solved if the
institution provided sufficient maintenance support.[3] argued that in the absence of such a support mechanism there
would be greater risks of regular technical breakdowns which would discourage the use of these technology tools by the
teachers.[6] argued that both novices as well as experienced teachers would equally be hit if the smooth delivery of a
session gets affected by a technical breakdown. There is a need to investigate the extent to which these two barriers affect
the ease of use of technology and the use of it by the teaching community.
3. Literature Review and Hypothesis Formulation
3.1 Institutional support
Several researchers have pointed out the wide gap between proposed and actual implementation of ICT integration into
curriculum at the macro-level and its practical use in classrooms [7]. Many national level projects targeting ICT
integration in schools failed to result in concrete changes in instructional practices at class level. In this respect, [8] pointed
out that the irregularity in implementation between schools, suggests that the central policies and reforms do not inevitably
lead to educational change in schools. Schools are considered to differ with respect to accomplishment levels, innovation
capacity, and contextual characteristics which implied that educational improvement projects need to consider to a large
extent the capacity of the institution.[9] Concluded that large-scale change could be effective, but required a degree of
top–down initiative at the beginning, followed by larger attention paid to local [10] stated in their article that the analysis
of school related policies such as ICT plan, ICT Support and ICT training have a significant effect on class use of ICT.
The paper further emphasized that such ICT policies were much underutilized and discussed challenges in improving the
potential of an ICT school policy. (Hayes, 2007)also recommended the need for a paradigm shift in core activities of
schools including new teaching methods in order to achieve successful integration of ICT. The study was an attempt to
better understand the influence of computer based technologies on learning opportunities in schools and the relative
importance of local conditions on the teachers’ attempts to integrate these technologies into the classroom environment.
According to a report presented by (Becta, 2004) lack of concentration on ICT usage in training programmes was a
barrier to teachers’ use of ICT in the class room environment. Lack of training, led to anxiety towards the use of
technology in some cases. Effective integration according to the UNESCO report largely depended on trained and
supported teachers[11]. Therefore the greatest challenge of the schools was to provide ample support to teachers in
acquiring appropriate technical skills needed for integrating computers in the classroom environment.
H1: There is a significant relationship between Institutional support and ease of use of technology among teachers.
3.2 Resource availability
[12] argued that availability of ICT tools for effective instructional delivery were relatively low, except for laptops,
multimedia projectors and internet facilities in tertiary institutions in Nigeria. The paper maintained that the lack of
resources affected the quality of graduates produced from these institutions and recommended that ICT tools be provided
in institutions of learning, teachers to make an effort to acquire these tools as they were an integral part of instruction
delivery system and the government to introduce appropriate ICT policies and training programmes for teachers at all
levels of education.[13] also suggested that governments invest in provision of ICT resources to schools for training
because the findings of his research revealed that most ICTs available in schools were being utilized only for
administrative purposes.
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[14] Surveyed teacher educators from five schools were randomly selected forming a sample size of 287
respondents, using the instrument tagged information and communication technology questionnaire (ICTRQ). The
findings revealed that ICT resources were not available because of which, teachers were unable to access ICT for
instructional development purposes. Based on these findings, it was recommended that the college authorities provide
teacher educators in the institution with ICT resources and sponsor training and retraining programmes to produce ICT
compliant products. A similar study on secondary schools in Ardokola and Jalingo Taraba state, with a sample of 264
respondents comprising of secondary school teachers and principals selected using stratified - random sampling technique
reported very low availability of ICT resources and the extent of utilization of ICT resources in teaching and learning
were equally very low [15]
According to [16], most ICT resources are not adequately available in schools. It implied that, even though teachers were
adequately trained and willing to impart the knowledge they have to students, they were blocked from doing so by this
lack of technological equipment and laboratory facilities. Research has suggestive evidence on the need for on - going inflow
of funds for procurement and maintenance of ICT resources, ensuring existence of functional computer laboratories,
consistent power supplies in schools and provision of in- house training for teachers all need to be ensured so that they
keep in touch with the developments in ICT and related technologies.
H2: There is a significant relationship between Resource availability and ease of use of technology among teachers.
3.3 Ease of use:
It represents the degree to which teachers believe that using a particular system would be free from effort. The Impact
project[17] and other studies identified a range of attributes which teachers felt would make educational technology easy
to use. Some of these attributes included easy to learn, clear and understandable, easy to use, controllable, easy to
remember. The study also listed a wide variety of skills and competencies needed to find ICT easy to use as reported
by teachers themselves. Some of these are given in Table1 [18]
Positive factors

Negative factors

regular use and experience of ICT outside the
classroom

difficulties in using software/hardware

ownership of a computer

need more technical support

confidence in using ICT

not enough time to use ICT

easy to control the class

is too expensive to use regularly

easy to think of new lesson ideas

insufficient access to the resources

can get help and advice from colleagues

restricts the content of the lessons

Table 1. Positive and Negative Factors Influencing Perceived Ease of Use
[19] opined that if ICT was introduced and used by teachers in a manner that generated positive viewpoints regarding its
perceived usefulness and perceived ease of use as a teaching and learning resource, it would assist encouraging positive
attitudes towards ICT use as well as actual ICT use in classrooms.[20] found that for teachers to adopt or use ICT, teachers
need to see the necessity of making such changes and how that would affect their practice and students learning. Another
study stated the mediation effect of ICT teacher competency and ease of use of technology[21]. This technology adoption
by teachers would reflect in their perception of ease of use of ICT tools and their actual use behavior.[18] stated that when
teachers had confidence in using ICT, perceived it to be useful for their personal work and for their teaching they were
likely to prolong their use even in the future. [22] while investigating factors affecting users perception over adoption of
technology found that communication channels played a critical role in determining usefulness perceptions towards IT
adoption. Also influential in this regard was the quality of relationship between managers and peers as well as the selfefficacy of the users in deciding the perceived ease of use.
H3: There is a significant relationship between Ease of Use and ICT use behaviour among teachers.
H4: There is a significant relationship between Resource Availability and ICT use behaviour among teachers.
3.4 Use behavior
[23]stated that, while teacher use of ICT for report writing, communication, planning and creating resources
showed an overall increase, likewise did the integration of ICT into daily teaching and learning increase. The findings
clearly indicated an increase in pedagogical and professional use of ICT. This increase was attributed to the presence of
strong and reliable network and other ICT resources which were now more readily available than before and robustness
of the upgraded systems.[24] elaborated on users’ beliefs and attitudes changing over a period of time and impacting their
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IT usage .Several other literatures have also confirmed that experience with the use of technology had an influence on
intention to use and actual use of information technology[25] ; [26] indicated that there are differences in technology
integration and technology uses based on the grades where the implementation was taking place in the school. Teachers
at the various grade levels differed in how technology was integrated and used in their classrooms.Research indicated that
professional development opportunities were important to bring teachers together to discuss and share ideas for integrating
technology and also showed that teachers needed to learn to integrate technology within the context of their classroom
through practice, reflection, and sharing of teaching practices.

Resource
Availability

H4

H1

Use Behavior

Ease of Use
H3

Institutional
support

H2

Fig. 1. Hypothetical Model
4. Methods Used:
A survey method to test the proposed model was adopted and to undertake the survey an instrument was prepared
using constructs from existing empirical studies which were identified after a detailed review of literature. The constructs
relating to resource availability and institutional support were adapted from UTAUT framework and ease of use and use
behavior construct were adapted from the TAM framework. These constructs were modified to suit the study after a pilot
study was conducted on 150 samples. The primary data was collected from teachers of high schools and higher secondary
schools across 14 districts in the state of Kerala, India. Proportionate random sampling technique was utilized to select
the respondents. A total of 387 samples were considered for the study.
5. Results
The data so collected was analyzed using the structural equation modeling. A two-step approach was followed to
estimate the measurement model with respect to convergent and discriminant validities and followed by testing the
structural model framework and research hypotheses. A path analysis attempted at various stages of the analysis checked
the association between resource availability as well as institutional support with other constructs namely ease of use and
use behavior. [27] a commonly used criterion, was adopted to quantify the degree of shared variants between the latent
variables of the model.
By measuring average variance extracted (AVE) and composite reliability (CR), the convergent validity of the
measurement model can be projected. The values above 0.5 are accepted for AVE and 0.7 for CR. The values reported
for all the variables under study were found to be satisfactory. Path analysis was employed to analyse the statistics through
AMOS 22.0 software. Hair, (2006) proposed a two- step approach for analyzing the data. In tune with this proposal, this
research also adopted this two-step approach. Through path analysis, various measures of statistics were employed to
assess the fit of data with the proposed model.

CR

AVE

Resource availability

0.844

0.643

Cronbach
alpha
0.83

Institutional Support

0.777

0.638

0.813

Ease Of Use

0.729

0.871

0.927

0.9

0.602

0.88

Variable

Use Behaviour

Table 2. Constructs with their Composite Reliability, Average Variance Extracted & Cronbach Alpha
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The ratio of chi square minimum to the degree of freedom (CMIN/DF) was 1.191, which falls in the ideal fit criteria[28].
The value indicates an ideal fit between the data and the model. Other indices like GFI (goodness-of-fit index), CFI
(comparative fit index), should be greater than 0.9, and RMSEA (root mean square error of approximation) should be less
than 0.024 (Hair, 2006). The values of these indices reflect that the model fits the data (CMIN/DF =1.191, GFI = 0.998,
CFI = 0.999, RMSEA = 0.024) (Refer Table 3). Hence it can be observed that the conjectured model illustrating the
relationship between the variables mentioned in the hypothesis was found to be fit for further analysis.
Observed
Values

Measures

Threshold Values

CMIN/DF

< 3 Ideal. The values are acceptable
between 3 and 5 (Hair et al. 2010)[29]

CFI

> 0.95 (D, Coughlan J, & Mullen M,
2008)[30]

.999

GFI

> 0.95 (Baumgartner, 1996)[31]

.998

AGFI

> 0.80 (Baumgartner, 1996)

.983

RMSEA

< 0.05 good and 0.05 to 0.10 Moderate (D,
Coughlan J, & Mullen M, 2008)[32]

.024

P CLOSE

> 0.05

.455

1.191

Table 3. Model Fit Statistics.
The details about the path coefficients are listed in Table 3. The relationship of resource availability and institutional
support to ease of use and use behavior were found to be significant hence the hypothesis was accepted (p<0.05). The
path analysis at various stages checked the association of resource availability with other constructs namely ease of use
as well as use behavior. The study acknowledged that resource availability was both directly related to both ease of use
and use behavior. The relationship between these two variables was checked and found to be positively related. Ease of
use at the same time was found to mediate the effect of resource availability on use behaviour

DV

Regression
coefficient

Standardise
d R.C

C.R.

P value

Ease of use

.705

.522

9.601

<0.05

Ease of use

.000

.004

.000

<0.05

Ease of use

Use Behavior

.198

.143

2.767

<0.05

Resource
Availability

Use Behavior

.926

.495

9.597

IV
Resource
Availability
Institutional
support

<0.05

Decision
Accepte
d
Accepte
d
Accepte
d
Accepte
d

Type
Hypothesized
Hypothesized
Hypothesized
Hypothesized

Table 4. Regression Coefficients
6. Testing of Direct, Indirect and Mediating Effects of Resource Availability
Since its introduction into sociology, path analysis has been used to decompose the influences of one variable on another
into total, direct, and indirect effects. Path analysis distinguishes three types of effects: Direct effects: association of one
variable with another net of the indirect paths specified in the model Indirect effects: association of one variable with
another mediated through other variables in the model computed as the product of paths linking variables Total effect:
direct effect plus indirect effect(s) [33]. Hypotheses involving mediation are common in the behavioral sciences.
Mediation exists when a predictor affects a dependent variable indirectly through at least one intervening variable, or
mediator [34]

- 0034 -

30TH DAAAM INTERNATIONAL SYMPOSIUM ON INTELLIGENT MANUFACTURING AND AUTOMATION

Fig. 2. Path Diagram
Here in the hypothesized model, there is a direct as well as indirect effect between resource availability and use
behavior. It is hypothesized that the relationship between resource availability and use behavior is mediated by ease of
use. This hypothesis is tested by examining the direct, Indirect and the total effect.
7a. Standardized Direct Effects

Ease of Use
Use Behaviour

Institutional Support
.000
.000

Resource availability
.522
.495

Ease of Use
.000
.143

Table 4. Standardized Direct Effects
The standardized direct (unmediated) effect of Resource availability on Use Behaviour is .495. That is, due to the direct
(unmediated) effect of Resource availability on Use Behaviour, when Resource availability goes up by 1 standard
deviation, Use Behaviour goes up by 0.495 standard deviations. This is in addition to any indirect (mediated) effect that
Resource availability may have on Use Behaviour.
7b. Standardized Indirect Effects

Ease of Use
Use Behavior

Institutional Support
.000
.000

Resource availability
.000
.075

Ease of Use
.000
.000

Table 6. Standardized Indirect Effects
The standardized indirect (mediated) effect of Resource availability on Use Behavior is .075. That is, due to the indirect
(mediated) effect of Resource availability on Use Behaviour, when Resource availability goes up by 1 standard deviation,
Use Behaviour goes up by 0.075 standard deviations. This is in addition to any direct (unmediated) effect that Resource
availability may have on Use Behaviour.
7c. Mediation Effect:
Since the direct and indirect effects were found to be significant, this can be considered as partial mediation. Partial
mediation maintains that the mediating variable accounts for some, but not all, of the relationship between the independent
variable and dependent variable. Partial mediation implies that there is not only a significant relationship between the
mediator and the dependent variable, but also some direct relationship between the independent and dependent variable
[35].
7. Conclusion
This study concentrated on finding the influence of resource availability and institutional support on ease of use and
thereby the subsequent impact on use behaviour of ICT among teachers. It was found that a strong institutional support
did have a positive and significant influence on the ease of use of technology. Implying that institutions which provide
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for better support in terms of infrastructure, training and communication of outcomes pertaining to ICT implementation
in schools would achieve among greater ease of use of technology among their teachers. As suggested by earlier research
from the 1990s, there is increasing emphasis on the perspective of school leadership being instrumental in integrating
technology to the educational paradigm [36]. The need for transformational leadership that focuses on building
organizational capacity and innovation, and adopting a commitment-building strategy for school restructuring [36] all of
these findings remain congruent with the result of this study. [37] pointed out that barriers to adoption of any technology
by human factors included lack of standardized instructions for use of the technology, lack of training, lack of adequate
equipment, the fear of errors and repercussions, and dealing with technical issues .Hence by providing the right proportion
of resources would enable the users to improve their ease of use of it. On a similar note [38] emphasized the importance
of the human factor in the successful acceptance and said that lack of training could also hamper the process.
The major finding from the study was the influence of resource availability which had both a direct and indirect impact
on the ease of use as well as use behaviour of technology among teachers. Ease of use of technology was found to have
a mediating role between teacher’s use of technology and the availability of resources, implying that ICT resources needed
to be readily available and easily accessible to ensure that ICT be perceived to be easy to use by the teachers. This in turn
would result in greater use of technology by teachers in various teaching learning processes in schools. Among the most
talked about extrinsic barriers are the lack of ICT resources, lack of support and time [1] and findings from the current
study prove the same point that given adequate resources both ease of use of technology as well as use of technology
behaviour among teachers would considerably improve. Hence the institution must take active efforts to ensure
availability and easy access of ICT resources to facilitate the smooth integration of technology into the educational
processes. The findings of the study substantiate the existing knowledge on the importance of teachers’ attitude towards
technology use and acceptance. In order to make effective use of technological innovation in education the teacher must
be first and foremost convinced of his or her ability to embrace the innovation. Hence the study clarifies the importance
of both institutional support as well as resource availability as two important extrinsic ingredients to making teachers’
perception positively inclined towards technology use.
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