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ABSTRACT Information and Communication Technology has changed the way of learning and sharing the
knowledge in the education sector. Students prefer to participate and learn in web based environment. But they can
be benefitted in this environment only if they have internet self-efficacy. The objective of this paper is to
construct an “Internet Self-efficacy Scale” which can be used to determine the internet related ability and skills of
secondary school students. The internet self-efficacy scale was administered to 350 students studying in ninth and
tenth grades. Initially a preliminary draft of scale comprising 51 statements was constructed. After review and
evaluation of statements by the experts, statements were reduced to 33. The 17 statements were retained in the
final draft of the scale. The results of test-retest reliability indicate that the scale is reliable with reliability
coefficient 0.89. Content validity was calculated and the scale developed was found to be valid.

INTRODUCTION

Advancements in the field of Technology
have changed the way of learning and sharing
the knowledge in the education sector. Informa-
tion Communication Technology (ICT) in edu-
cation has facilitated the learning process and
helped in improving the performance by creat-
ing, using and managing appropriate technol og-
ical processes and resources (Kguirnela 2014).
Education institutions are rapidly adopting the
concepts and practices of technology that has
brought revolutionary changes in the domains
of teaching and learning. Jones (2017) statesthat
over the years, the number of technological de-
vices used in the classroom have been steadily
increasing. He further added that the most pop-
ular technology used in classrooms has been
small laptops and tablets.

Technology has become integral part of stu-
dents' life. Students prefer to participate and
learn in web based synchronous or asynchro-
nous environment. This environment broadens
individualized instruction and promotes the de-
velopment of personalized learning. Through
internet, students communicate comfortably and
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confidently with teachers and classmates (Hung
et al. 2010). Intheview of Eachusand Cassidy
(2006), web-based resources are becoming so
important within higher education that both stu-
dents and staff feel confident and competent in
the access, provision and utilization of these
resources. Mobile phones, TV and the internet
have opened up new ways of e-learning to com-
plement conventional classroom instruction
(Kapeniekset al. 2014). Studies have shown that
high internet usage brings better academic re-
sult as students get the opportunity to enter
into the world of information (Sirgj and Salam
2015; Carter et al. 2016).

Digital media has integrated into daily life
and used predominantly for education work and
leisure (McL elland 2016) and provides various
benefitsto the students aswell asteachers. Jung
et al. (2012) state that adolescents have grown
up with the internet and they regularly useit as
atool to communicate, search for educational
resources, buy goods and services, and to
achieveother extra-curricular goas. But students
and teachers can avail its benefits only if they
have self-efficacy towardsinternet. Digital citi-
zenship must be associated with internet self-
efficacy andinternet anxiety (Choi et al. 2017),
otherwise they will face different problems re-
|ated to complexity of web based course, infor-
mation retrieval and heavy workload etc. The
solution to al requires making use of requisite
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technical skillsand search skills. They may also
encounter situations like lack of physical con-
tact between the teacher and taught; difficulty
in adopting and making satisfactory use of avail-
able e-resources. The success of students in
the internet driven environment or internet-as-
sisted education is affected by e-skills that is
internet self-efficacy. Dueto the various charac-
teristics associated with online learning envi-
ronments, the learning performance of students
can be influenced by student-perceived inter-
net self-efficacy (Compeau and Higgins 1995).
Internet self-efficacy refersto theindividu-
al’sbelief regarding their ability to useinternet.
In the view of Kuo et al. (2014), internet self-
efficacy isthe ability of an individual to evalu-
ate his or her own internet usage as well as the
ability to successfully performinternet tasksin-
dependently. One can successfully perform in
an internet friendly environment if, one has a
distinct set of behaviors; required to establish,
maintain and utilize effectively theinternet over
basic personal computer skills (Eastin and
LaRose 2000). It guides students’ views, strate-
gies and outcomes when they learn through in-
ternet based instruction (Oskay 2011). Accord-
ing to Tsai and Tsai (2003), internet self-efficacy
isapersona evaluation of users' abilitiesto use
the internet to produce an intended outcome.
Study of Kao and Chien (2017) hasfound that by
improving preschool educators' ability to usethe
internet aswell asrelevant web-based tools may
increase their approaches to learning by web-
searching that will further strengthen their learn-
ing performancesininternet-based environments.
Positive computer self-efficacy has been
found to berelated to willingnessto choose and
participatein computer- based activities, expec-
tations of success, perseverance when faced with
difficultiesand computer based performance (Ea-
chus and Cassidy 2006). Students have greater
chance of success in computer and internet-re-
lated tasks if they are equipped with high sourc-
es of Internet self-efficacy (Chuang et al. 2015).
The effective use of an internet isinfluenced not
only by the system design features but also by
the user’s ability to use the system effectively in
making decisions, planning work, serving cus-
tomers, or controlling events. Students show
stronger preferencesfor the onlinelearning envi-
ronment if they have the ability to navigate and
meaningfully integratereal life problems.
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Savage and Tokunaga (2017) revealed that
thelevel of internet self-efficacy influencesver-
bal aggressiveness, social skillsand cyber bul-
lying perpetration amongst people. Persons hav-
ing low levelsof internet self-efficacy with trait
aggressiveness and social skills are likely to
send hurtful or embarrassing messages over the
internet or mobile technol ogies as compared to
their counterparts.

The domains of internet self-efficacy speci-
fy the knowledge an individual hasin particular
area of internet usage. These domains are inter-
net knowledge, information retrieval and provi-
sion, communication, manipulation, browsing,
instant messenger, image, audio and video shar-
ing. These measurethe capability of anindividu-
al to useinternet facilitiesand will help in deter-
mining theinternet self-efficacy of anindividual.

No doubt, internet has the potentia to put
impact on many facets of education, but in many
cases the students have limited ability/inability
to control that potential. Thisinability refersto
thelack of necessary skillsor abilities- or it may
simply be a belief which results in incapacity
and poor mativation (Eachusand Cassidy 2002).
Students having low internet self-efficacy lack
confidencein their ability to use onlineresourc-
es to achieve desired results as compared to
their counterparts. There are variousfactorsthat
affect theinternet self-efficacy like previousin-
ternet experience (Eastin and LaRose 2000), in-
ternet anxiety (Torkzadeh et al. 2006), students’
satisfaction (Reinhart and Schneider 2001), in-
formation searching skills (Tsal and Tsai 2003),
ability to useinternet and attitudestowards web
based courses (Liang and Tsai 2008) and stu-
dent’scompuiter self-€fficacy (Zoltan and Chapanis
1982).

Studies have also shown that students hav-
ing higher internet self-efficacy show better per-
formancein learning outcomes. Thompson et al.
(2002) pointed out that internet self-efficacy
positively predicted students’ performance. Tsai
and Tsai (2003) found that students with high
internet self-efficacy have better information
searching skillsand learn better than those with
low internet self-efficacy. Internet experiences
in a class have a positive correlation with stu-
dent satisfaction (Lim 2001). Liang and Tsai (2008)
revealed that internet self-efficacy might foster
the preferences of constructivist internet-based
|earning environments.
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From the plethora of literature reviewed
above, it isclear that internet based instruction
is resurging the classroom instruction. Hence,
learners’ appropriate attitudes and adequate self-
efficacy toward the internet is the critical pre-
requisite for the internet-based instruction. Al-
though internet self-efficacy scale was con-
structed and validated by other researchers also
(Tsai 2004; Ragja2016; Dogru 2017) but thefind-
ings of the present study would provide new
and additional internet self-efficacy scale for
adolescents. So after a thorough scrutiny of
the available literature and tools, the research-
ers felt the need to construct a scale that will
probe deeper into the internet self-efficacy of
adolescent students.

Objective

Following isthe objective of this paper:
¢ Toconstruct and standardize Internet Self-
efficacy Scale for secondary school
students.

Significance of the Resear ch

Internet has emerged asthe most useful tech-
nology of digital eraand hasinfluenced our per-
sonal and professional developments. In learn-
ing environments, courses are more frequently
being offered online. Internet has made the in-
struction self-paced and personalized that tai-
lorsthe individual needs. Through the internet,
students can get a huge store of general and
research based information, booksand journals.
Although internet provides ocean of informa-
tion, there is still a need to know whether stu-
dentsare ableto utilize the internet services ef-
fectively or not. Dueto theincrease use of inter-
net in teaching-learning process, internet-relat-
ed abilities or e-skills have become moreimpor-
tant. Search skills are not only essential for us-
ing internet resources confidently but studies
have also shown that students with high inter-
net self-efficacy performed better than with low
internet self-efficacy. Thiscan be measured with
the help of internet self-efficacy scale. Thiswill
measure psychological characteristics of learn-
ersin online environment. Some of the research-
ers have developed their own scalesto measure
internet self-efficacy. When the studies about
self-efficacy towards internet for secondary
school students are examined, no study has yet
been considered to meet the expectations of
adolescents. Theinternet self-efficacy scale de-
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veloped in this research can help the students
to know their ability and skills to use internet
resources.

METHODOLOGY
Participants

Theresearch population constitutes second-
ary school students of Amritsar city in Punjab.
As the entire population cannot be reached, so
random sampling method was used to determine
the sample. Three hundred and fifty (350) stu-
dents were chosen.

Construction of Inter net Self-efficacy
Scale(ISES)

The detail of the steps or phases followed
for the construction and standardization of the
scale has been discussed below:

Planning Phase

During the planning phase, following points
were considered:

¢ Whom to administer on?

+ What to measure?

On the basis of above mentioned aspects, it
wasdecided that, Internet self-efficacy scalewas
meant for students of age group 14-16 years
studying in class ninth and tenth in different
schools of Amritsar district. Efficiency of using
the internet resources was to be measured in
terms of the knowledge, understanding and ap-
plication. Keeping in mind the above said as-
pects, planning for constructing and standard-
izing theinternet self-efficacy scalewasdone. It
involved the following two steps:

Identification of Contents

For the present study, the contents were
identified after reviewing theliteraturefromvar-
ious sources like books, journals, dissertation
abstracts, websites, e-journals and e-books.
Thorough discussion with subject experts also
helped in identifying concepts.

I dentification of Objectives

Keeping in mind the content of internet self-
efficacy scale, objectiveswereidentified by the
investigator for the construction of the internet
self-efficacy scale. Inthe present paper, thescale
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was mainly meant to test knowledge of students
related to different areas of internet. These ar-
easarelnternet Knowledge, Information Retriev-
al and Provision, Communication and Manipu-
lation, Instant messenger, Audio, Video and im-
age sharing.

Construction Phase

The construction phase involved prepara-
tion of preliminary draft, editing of test items, try
out of the first draft, item analysis, preparation
of final draft and scoring procedure.

Preparation of Preliminary Draft

For testing the objectives, the investigator
prepared apreliminary draft of internet self-effi-
cacy scalecomprising 55 statementsintotal. Scale
statement (items) were prepared in 5 Likert type
responses (where “5” is Strongly Agree (SA),
“4" Agree (A), “3” Not Sure (N), “2" Disagree
(DA) and “1” Strongly Disagree (SDA). Inthis
preliminary draft, the scale was divided into two
parts. The first part consisted of the items for
determining the demographic information of the
participants, whereas the second part consisted
of statementsrelated to internet self-efficacy.

Editing of the Test Items

Thispreliminary draft of internet self-effica-
cy scale comprising 55 statementswas given to
expertsto critically analyzetheitemsfor the con-
tent and language, correct ambiguities if any,
check that all the defined objectiveswere tested
and to suggest any other relevant question that
may be included.

The experts were personally requested by
the investigator to go in for serious reflection
over every statement and to indicate how the
statements were relatively close to the said ob-
jectives. The investigator with her supervisor
devoted several sittings to consider the judg-
ments of the experts on the statements. Discus-
sions with the individual subject teachers/ex-
perts were held separately. On the basis of sug-
gestions made by experts, the preliminary draft
was rephrased to preparethefirst draft by drop-
ping 10 statements and modifying afew with a
view to ensure greater reliability. Theitemswere
rearranged in logical order. Thus, the first draft
comprised of 45 statements.
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Pilot Study

The first draft prepared by the researchers
was applied randomly to 50 secondary school
students of grade ninth and tenth. The neces-
sary instructions were read to respondents. It
was emphasized that they should read each
statement very carefully and put atick mark un-
der the category, which in their opinion best ex-
pressed their feelings about the statement. Each
category carries the 5, 4, 3, 2and 1 scores re-
spectively. As there is no right or wrong re-
sponse so they could ask questions and make
suggestions in case of any unclear partsin the
statements. The objective of pilot study was to
know whether there were ambiguous statements
that needed clarification and whether objectives
wererealized. Theanswer scriptswere eval uated
with the help of the scoring key. Item pool was
finalized consisting of 33 statementsin total.

DataCollection

Theinternet self-efficacy scalewasadminis-
tered to 300 participants.

ItemAnalysis

In order to make selection of items objec-
tively and scientifically, item analysiswas done.
Item analysis is the process to evaluate the ef-
fectiveness of items in a test by exploring the
examinees' responsesto each item (Rovai et al.
2014). Item analysis of test is primarily doneto
find out ambiguities, clues, ineffective distract-
ers and technical defects that might have been
overlooked during test construction. For ana-
lyzing the statements, twenty-five percent of the
subjects with the highest total scores and twen-
ty-five percent with the lowest total scoreswere
taken. Asper Edwards (1957), these two groups
will serve as criterion groups for evaluating the
individual statements and t-value was cal culat-
ed for these groups. Thevalue of t differentiates
between the high and low groups. T-value equal
to or greater than 1.75 indicates that average
response of the high and low groups to a state-
ment differssignificantly. Finally, statementswith
the value greater than or equal to 1.75 (t >1.75)
were selected for thefinal draft of scale.

RESULTS

In the present study, t-test of item analysis
was used for selecting and eliminating the state-
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ments of internet self-efficacy scale. On the ba-
sis of scores obtained by the respondents on all
33 statements, the scores were arranged in de-
scending order. Then top twenty-five percent
with the highest total scores on the scale and
the bottom twenty-five percent with the lowest
total scores on the scale were extracted out to
form two criterion groups in order to evaluate
each individual statement of the scale as sug-
gested by Edwards (1957). Afterwards, mean and
standard deviation were computed for each in-
dividual statement separately for top twenty-
five percent and bottom twenty-five percent of
the students. Finally, the t-values for all the 33
statementswere cal culated and only those state-
mentswereretained for thefinal draft of internet
self-efficacy scale which were having t-value
equal to or greater than 1.75 (Edwards 1957).
Thus, on the basis of this, out of 33 statements,
16 statements were weeded out and remaining
17 statementswere selected for final form of in-
ternet self-efficacy scale which can be used to
determine the internet related ability and skills
of secondary school students so that the stu-
dents’ e-skillsto handle online resources can be
assessed.

Reliability

When a test yields the same results on re-
peated trials then that test is said to have reli-
ability. Reliability isoften measured with areli-
ability coefficient. Intheview of Nunnally (1982)
reliability co-efficient can be calculated inthree-
waysthat istest-retest reliability, split half reli-
ability and alternate forms reliability. In the
present study, the reliability co-efficient of the
internet self-efficacy was calculated by test-re-
test method. The product moment coefficient of
correlation for the two scores was computed.
The coefficient of reliability between two scale
scores was found to be 0.89. This coefficient of
correlation is fairly high, which testifies the
soundness of the test.

Validity

In the present study, the content validity was
established for the internet self-efficacy scale.
The content validity is a non-statistical type of
validity. Content validation wasdonein the pro-
cess of scale development. A scale has content
validity if the chosen statements comply with
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the scal e specification which isdone keeping in
view the subject domain. To determine the con-
tent validity of the internet self-efficacy scale,
computer teachers experts were given this test
individually to review the scale items and com-
ment on whether each item appropriately matched
to the content area and objectives specified. As
the table of specifications and the items were
found to match adequately, the content validity
of theinternet self-efficacy was ascertained.

Preparation of Norms

Therange of the scoresfor internet self-effi-
cacy scale was determined by cal culating mean
and S.D. Themean and S.D. inthe present paper
isas given below:

Mean= 66.39

SD.=125

On the basis of mean and S.D., following
normsare prepared:

Mean+S.D.=66.39+12.5=78.89 (Highlevel
of internet self-efficacy)

Mean—S.D.=66.39- 12.5=53.89 (Low level
of internet self-efficacy)

The scores between 78.89 and 53.89 refersto
Averagelevel of internet self-efficacy

From the above discussion, it is clear that
students who will score equal to and more than
mean + S.D (78.89) are more confident in online
environment and put in the category of high
level of internet self-efficacy. Students with
scores equal to and lessthan mean - S.D (53.89)
will belong to the category of low level of inter-
net self-efficacy. The scores of students be-
tween themean + S.D and mean—S.D (78.89 and
53.89) indicate that they have moderate internet
self-efficacy.

DISCUSSION

Technology has brought revolutionary
changesinthefield of education. So, it becomes
necessary that each and every adolescent must
be equipped with the knowledge of computer
and ability to useinternet. They must have self-
efficacy towardsinternet so that they can easily
learn in web based environment. Internet self-
efficacy scaleisagood instrument for knowing
the independent control of students using in-
ternet and their capacity of communicating and
interacting ininternet-based environments (Kuo
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2010). High attitude towards computer may de-
velop higher internet self-efficacy. Training will
helpintheimprovement of learners’ internet self-
efficacy, especially for those with higher atti-
tudes toward computers and those with low
computer anxiety (Torkzadeh and Van 2002;
Torkzadeh et a. 2006).

Studies have shown that there is correlation
between internet self-efficacy and performance.
High performance in synchronous/asynchro-
nous environment leads to student satisfaction.
Students are found to show satisfaction if they
are given internet experiences in a class (Lim
2001). Joo et d. (2000) and Thompson et al. (2002)
revealed that internet self-efficacy isalso apos-
itive predictor of students' performance. Stu-
dents with high internet self-efficacy have bet-
ter information retrieval skills and show better
learning outcomes than their counterparts (Tsai
and Tsai 2003). Ability to use internet will not
only result in good academic performance rath-
er use of internet in full consciousness and cor-
rectly by the studentswill make them competent
ininternet security (Ercag and Karabulut 2017).

For creating a constructivist learning envi-
ronment by utilizing the resources of theweb, it
is very essential to seek insight into the rela-
tionship between internet self-efficacy and in-
ternet anxiety (Paul and Glassman 2017). Asin-
ternet self-efficacy moderates the relationship
between internet anxiety and internet identifica-
tion so educators and parents should identify
students’ level of internet self-efficacy and en-
courage them to gain more knowledge and train-
ing about internet usage to boost their internet
sdlf-efficacy accordingly (Hsiao et al. 2017). Sev-
eral measures for internet self-efficacy exist.
Miltiadou and Yu (2000) established the Online
Technologies Self-Efficacy Scale (OTSES) to
evaluate online students' self-efficacy beliefs
about communication technologies required for
interaction and participationin an online course,
such as email, Internet, and computer confer-
encing. An eight-item measurement for Internet
sdlf-efficacy was devel oped by Eastin and LaRose
(2000). Torkzadeh and VVan (2002) and Torkzadeh
et al. (2006) developed the internet self-efficacy
instrument that mainly determines individual’s
self-perception and self-competency ininteract-
ing with theinternet.

The researchers developed an internet self-
efficacy scale (ISES) for secondary school stu-
dents. In the age of digitalization, it becomes
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mandatory that adolescents must be equipped
with the ability of using internet. Thereliability
and validity of the scale was tested in this re-
search and the scale is found to be highly reli-
able and valid. The scale consists of 17 items
and related to 5 areas of internet. Thefive areas
assess the student’s knowledge towards inter-
net, information retrieval skill, communication
and manipulation skills in the internet based
environment, ability to use instant messenger,
audio, video and image sharing.

CONCLUSION

In this research, an internet self-efficacy
scalewith high validity and reliability was con-
structed. The internet self-efficacy scale con-
sists of atotal number of 17 items and is meant
to test the knowledge and ability of studentsin
different areas of internet (5 areas). Thefivear-
eas in the scale are Internet Knowledge, Infor-
mation Retrieval and Provision, Communication
and Manipulation, Instant Messenger, Audio,
Video and Image Sharing. Thisisthefirst study,
which has been undertaken with theaim of eval-
uating the degree of self-efficacy of secondary
school students towards internet in Amritsar
District of Punjab. Therewere no previous stud-
ies that have evaluated the internet ability of
students at this level.

RECOMMENDATIONS

Researchers can use the Internet Self-effica-
cy Scale (ISES) or can modify it as per their re-
quirements as the scale developed in this study
can help them to determine theinternet ability of
the students. Teachers can also give assign-
ments or projects to the students as per the stu-
dents’ self-confidence towardsinternet and they
may even givethem therequisitetraininginim-
proving their ability to use internet.
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