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Abstract. With and without physical context, we explored 59 undergraduate
students’conceptual and procedural understanding of vector components using both open ended
problems and multiple choice items designed based on research instruments used in physics
education research. The results showed that a number of students produce errors and revealed
alternative conceptions especially when asked to draw graphical form of vector components. It
indicated that most of them did not develop a strong foundation of understanding in vector
components and could not apply those concepts to such problems with physical context. Based
on the findings, we designed a worksheet to enhance the students’ conceptual understanding in
vector components. The worksheet is composed of three parts which help students to construct
their own understanding of definition, graphical form, and magnitude of vector components. To
validate the worksheet, focus group discussions of 3 and 10 graduate students (science in-service
teachers) had been conducted. The modified worksheet was then distributed to 41 grade 9
students in a science class. The students spent approximately 50 minutes to complete the
worksheet. They sketched and measured vectors and its components and compared with the
trigonometry ratio to condense the concepts of vector components. After completing the
worksheet, their conceptual model had been verified. 83% of them constructed the correct modet
of vector components.

L. Introduction )

Previous studies [1-2] had shown that students have difficulties in many concepts of vectors. The
research also found that students still hold misconception about vector components although they have
studied it before. These bring difficulties to their physics learning. Physics education researchers had
created various instructional tools for physics teaching, Tutorial worksheet was one of the most powerful
tools that physics instructors have used to help their students learned about vector concepts. There were
some research results indicated that students had performed well after the worksheet instruction [3-4].

The worksheet tools are very convenient and time saving. Therefore, we intended to demgn a worksheet
to enhance students’ conceptual understanding in vector components.

2] Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
Bl of this work must maintain attribution to the author(s) and the title of the work, Jouma.l citation and DOT,
Published under licence by 10P Publishing Ltd 1
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2. Methodology

We explored undergraduate students ‘conceptual and procedural understanding of vector components
using both open ended problems and multiple choice items |6-7]. Two cquivalent open ended problems,
with and without physical context, had been modified from the work of Deventer and Wittmann [6].
The problems asked students to find magnitude and graphical form of vectors. The problems were given
to 59 junior students in science teacher preparation program. The students spent approximately 15
minutes to complete the open ended problems. The 3 multiple choice items of the Test of Understanding
of Vector (TUV) [7] have been applied to the students as well, The multiple choice items asked students
to choose correct answers about graphical vector components in x- and y-axes and its numerical
magnitudes. In order to avoid duplication, the students have to complete the open ended problems before
starting with the multiple choice items. They spent approximately 15 minutes more for completing these
items. Consequently, the students’ open ended responses were classified based on the similarity of errors
performed in the responses and multiple choice items were scored. Based on the findings, we designed
a worksheet to enhance students’ conceptual understanding. The worksheet validation had been
conducted using focus group discussions of 3 and 10 graduate students (science in-service teachers).
The modified worksheet was then distributed to 41 grade 9 students who started learning vector
components in their science class. The students spent approximately 50 minutes to complete the
worksheet. After completing the worksheet, their conceptual model had been verified.

3. Student Conception in Vector Components

The investigated results of student conception in vector components showed that a number of students
produce errors and revealed alternative conceptions especially when asked to draw graphical form of
vector components. 12% of the students provided correct numerical magnitude of vector components
while 42% of them provided just graphical form without numerical magnitude. 20% of them tried to
calculate magnitude of the provided vector. 14% of them confused the magnitude of x-component with
y-component including both their magnitudes and symbols. The last 12% provided different answers
with sine and cosine functions. When focusing on graphical form of vector components, very few of the
students gave correct answers. 22% drew longer and/or shorter vector components. 44% were aware of
the graphical magnitude of the vector components but still provided incorrect responses. 29% drew
vectors in different forms or wrote down other symbols. With physical context, only 2 students provided
correct answers in numerical magnitude and graphical form of vector components. 31% drew longer
and/or shorter vector components and most of them (39%) drew other force vectors in the other axis
instead. :

For their multiple choices’ responses, the results showed that 20% of the students provided all correct
responses about graphical vector components in x- and y-axes and its numerical magnitudes. 19%
provided correct responses only on graphical magnitude in x- and y-axes. The other 61% provided just
one correct or all incorrect responses.

These were consistent with the previous findings in physics education research. It indicated that most
of them did not develop a strong foundation of understanding in vector components and could not apply
those concepts to such problems with physical context. These results confirmed the need for new
instructional material to foster students’ understanding in vector components,

4. Design of Worksheet

Based on the findings, we had designed a worksheet which help students construct their own
understanding of definition, graphical form, and magnitude of vector components. There were three
parts in the validated worksheet: 1) definition and graphical form of vector components; 2) magnitude
of vector components; and 3) conceptual model of vector components as presented in figure 1.

4.1 Part I: Definition and Graphical Form of Vector Components

To make students understand the definition and graphical form of vector components, we asked students

to determine and draw vectors P and Q in only vertical and horizontal axes, respectively, that can form
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vector R . The students will come up with two component vectors in vertical and horizontal axes. We
then provided the definition and symbols of vector components.

Part 1: Definition and Graphical Form of Vector Comptmellts
Draw. Pand O only in vertical and horizontal axes where R=P+Q

R 3 K i) o
W \\m—“ N i{ 1%
|
R B A R R vl
g = ]

Thedrawn P and { vectors are called vector components where y-component is R

and x-component is R,

Part 2: Magnitiude of Vector Components

Mca,sum the magmtudcs ot X~ _and yncompon_cnt and compl_cjt__: {hc t_ab_Ie_

R{cm) ' ﬁ_y'(pm); B, (cm) !%.(cm) iﬁlel {em) {f;y{ (o)
average
Ry |&x] . .
b Compare the proportion of -i;* H ind lwxih ihe: Trigonometry of 53
%&E = o E—_—i—‘—i = 53 @im 53"
WSS T —— R\ -
Bl=  Rd=

c. Draw ﬁ inthree different magnitudes whiere Ris 30+ and 60 with the horizonial axis
respectively. Follow-the-steps a fo'b.

Part3: Concept model.of vector components
) Sketch and find magnitades of x- and y-componéit of A where A fornrs an angle O
from vertical axis. _ _
by Sketch and fiid mognitudes of %~ and y-component of A where A forns an angle 6
trom horizontal asis.

Figure 1. The worksheet of vector components
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4.2 Part 2: Magnitude of Vector Components

To grasp the concept of magnitude of vector components, students have to follow the steps a) to ¢} in
the worksheet. The students will find out about numerical magnitudes of component vectors in x- and
y-components.

4.3 Part 3: Conceptual Model of Vector Componenis

This is an evaluation part. Completing parts 1 and 2, the students had sketched and measured vectors
and their components and compared with the trigonometry ratio. These help them condense the concepts
of vector components. They should come up with the conceptual understanding of vector components.
Therefore, we asked them to generate their conceptual model and then, the model will be verified.

5. Implementation of the Worksheet

The implementation of the worksheet was carried out by an experienced science teacher without'
lecturing or giving answers, but rather help students to arrive at their own answers by posing questions
that guide them through the necessary reasoning. After conducting the worksheet with 41 grade 9
students, we found that 83% of the students provided correct model of vector components, 12% of them
tried to find out numerical answers for part 3 and did not come up with the correct model of vector
components. The other 5% provided no answer. In addition, it should be reminded that students should
complete their lessons about vector addition and trigonometry before learning with the vector
component worksheet.

6. Conclusion

These study results had shown that many students have difficulties in vector components and could not
apply those concepts to problems both with and without physical context. These confirmed that we need
new instructional material to foster students’ understanding. For this study, there are some evidences
indicated that our designed worksheet could be used to enhance students’ conceptual understanding in
vector components. Almost all of the students could construct the correct model of vector components
after the worksheet instruction. With the worksheet, students could construct their own understanding
of definition, graphical form, and magnitude of vector components instead of learning by memorizing
the way to compute and attribute little meaning to them.
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EDITORIAL

Welcome to this brand new third edition of JIRSEA for the year. Brand new? Yes, since this is
the first time in the history of JIRSEA and SEAAIR that we have a third edition of JIRSEA in a

year.

I foreshadowed the impending arrival of this edition in the Editorial of the previous JIRSEA vol.
15 no. 2 following the approval of the SEAAIR Executive Committee meeting in Singapore on 5
_ September 2017. We are grateful to Associate Professor Dr Teay Shawyun, SEAAIR’s
Immediate Past President for proposing this historic development in JIRSEA and SEAAIR.

It has been confirmed that this edition will also be Scopus-indexed like the other two each year.

In this edition we publish the Best Paper and five {5} Quistanding Papers from the SEAAIR
Conference 0of 2017 held in September in Singapore.

The selection of these papers was rigorous. Indeed all papers accepted for presentation at
SEAAIR Conferences would have gone through at least two reviews, one at the Abstract stage
and if successful then at the full paper stage. However, the six papers included in this edition of
JIRSEA’s would have gone through an additional level of reviews carried out at the Conference.
Each of the reviews was carried out by two qualified and widely experienced IR reviewers. Prior
to publication, the JIRSEA Editor provided a final review particularly to ensure that the papers
meet the JIRSEAs publication standards.

In this inaugural JIRSEA’s third edition the winning Conference papers cover an eclectic range
of aspects of Institutional Research (IR). Though perchance, these could be categorized into
three major related IR themes, pamely, Students Engagement (Digamon&Cinches;
Wisessathorn), Operating Standards (Prospero et al; Petalla&Madrigal) and Ethics Management
{Orachom et al; Mendoza). They have not been presented in such discrete groups here, so that
they could maintain their wider scopes and inter-relationships within IR.

We welcome comments and suggestions from readers.

Congratulations to all winning authors here and Happy Reading to all of you.

Niwwan (dros

Editor
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THE DEVELOPMENT

OF A THAI-INTERNET

DEPENDENCY SCALE (T-IDS)

AND ITS PSYCHOMETRIC PROPERTIES

Manika Wisessathorn
Deparmment of Psychology, Faculty of Education,
Ramkhamhaeng University, Thailand. (manika w{@yahoo.com)

Abstract

This study aimed to develop and evaluaie the psychometric properties of the
Thai-Intemet Dependency Scale (T-1DS). Internet Dependency was defined
conceptually using the Diagnostic and Statistical Manual of Mental Disorder,
5™ Edition (DSM-5) as the persistent and recurrent use of the Internet to
engage in variefies of online contents and activities, vesulling in significant
impairment or distress (American Psychiatric Association, 2013). Data were
collected from 422 Thai undergraduate students (76 males and 346 females of
an average age of 18.96 years and SD of 1.75 years). An exploratory factor
analysis (EFA) with extraction method of principal component analysis was
performed to devejop the T-IDS. Convergent validity and internal consistency
were examined to identify the psychometric properties of the T-IDS. The
result of the EFA identified a six-factor structure for the T-IDS with 32 items.
The six factors namely (/) Excessive and uncontrollable use, (2) Withdrawal
and lolerance, {3) Loss of function and relationship, (4) Relieving negative
mood, (5) Physical symptoms, and (6) Other relevant behaviors together
explained 57.89% of the total variance. The T-IDS and its factors shown
relatively good convergent validity and good internal consistency {Cronbach
alpha for the full T-IDS = 931, and ranged from .540 - .881 for thesix factors).
Thus, the T-IDS appears to possess adequate psychomelric properties;
therefore, it can be used to identify adolescents with Intemet dependency or
used in future research in the country later on.
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Introduction

In recent years, the advances in modern technology and Internet have revolutionized our daily
lives. The ease of Internet access through mobile phones and other devices has brought about
significant changes in society, especially in the way we communicate with others. People access
varieties of online-base contents such as games, shopping, chatting, entertainment and more. As
shown in the real-time record, there are encrmous things happen within a single second online.
The statistic shows that there are 60,784 Google searches submitted, $9,577 YouTube video
viewed, 7,644 tweets sent, 786 Instagram photos uploaded and more than 2 million emails sent
per second (Internet Live Stats, 2017).These varieties of online contents and activities are
mutually related to the growth of Internet users worldwide. From this widespread use arises a big
problem regarding Internet dependency or Internet addiction, especially among high-risk group
of adolescents and university students (Kuss, et. al., 2013; Li, et. al., 2015). Empirical studies
have revealed that addictive use of the Internet has an adverse effect on many aspects of a
person’s life, including academic/work performance, relationship with others, and physical and
mental health, as well as a deteriorating impact on overall quality of life (Pontes, et. al., 2015;
Singh &Barmola, 2015; Spada, 2014; Wisessathorn, M., 2016).

In 1996, Goldberg (as cited in Cho, et. al., 2014) firstly introduced the term Internet addiction
and suggested the diagnostic criteria for Internet Addiction Disorder or IAD based on the criteria
for Substance Abuse Disorder in the Diagnostic and Statistical Manual of Mental Disorder,
Fourth Edition (DSM-IV: American Psychiatric Association, 2013). IAD, at that time, included
criteria of tolerance, withdrawal, and giving up or reduction of social and/or occupational
activities. Similarly, some researchers have based their definitions of Internet addiction on
established conceptual frameworks for non-ingestive addictions, such as pathological gambling
{Evren, et. al., 2014; Greenficld, 1999; Ko, et. al., 2006; Young, 1996, 1998), and technology
addiction (Griffiths, 1995; Pontes, et. al., 2015). In 2013, the American Psychiatric Association
{APA) introduced the diagnostic criteria for Internet Gaming Disorder or IGD added in the
DSM-5- the newest version of the psychiatric manual currently used for mental disorder
diagnosis in many countries. The diagnosis of IGD includes nine benchmarks: (1) preoccupation
with intemnet games, (2) withdrawal symptoms, {3) tolerance, {4) unsuccessful attempts to
control, (5) loss of mnterests in previous hobbies and entertainment, (6) continuing excessive use
of Internet game, (7) deception regarding amount -of time spent on Internet gaming, (8) using
Internet games to relieve negative moods, and (9) loss of a significant relationship, job,
education or career opportunity because of participation in Internet games (APA, 2013). A study
in Korea applied concepts of the diagnostic criteria for IGD suggested in theDSM-5 to develop a
standardized self-diagnostic Internet addiction scale{Cho, et. al., 2014),

Since global consensus regarding the definition and diagnostic criteria for Internet dependency or
Internet addiction remain controversial, there is an ongoing debate about how to select
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appropriate concepts and apply them to develop valid instruments{Cho, et. al., 2014; Wanajak,
K., 2011).This ambiguity topic also extents to how to apply those instruments to assess risks and
symptoms of Internet dependency. Some researchers develop a new instrument by using the
various conceptual foundations underlying Internet addiction and testing the item with statistical
method such as exploratory factor analysis or comfirmatory factor analysis (Cho, et. al,
2014;Vilca&Vallejos, 2015),while some of researches translate an existing instrument, such as
the Internet Addiction Test (IAT) by Young (1996, 1998), into their language and assess its
psychometric propertics in their culture (Karim & Nigar, 2014).Nevertheless, few of these
measures fit well with socio-cultural context of Thailand.

This study fills a gap in previous literature by developing the Thai-Internet Dependency Scale
{T-IDS) which is conceptually based on the diagnostic criteria of IGD in the DSM-5 and
evaluating its psychometric properties to identify the quality of the scale. The T-IDS is designed
to be a Thai culture-based instrument for screening signs of Internet dependency in university
students who are at the greatest risk of developing an addictive behavior. University students
have easy access to the Intemet through their own mobile phones and/or via other computer
devices (e.g. laptop, tablets, desktop). They are able to access a variety of online activities and
this access can feasibly lead to over-reliance and lack of control over their online behavior. Use
of the new T-IDS will advance our understanding of the characteristic and behavior underlying
Internet dependency among university students and help design effective recovery program for
them later on, representing important benefits of a reliable and valid T-IDS scale.

Methods

Participants

A total of 454 first-year students who were enrolled in the course Introduction to Psychology
during the second semester of academic year 2016 at the Ramkhamhaeng University participated
in the study. Thirty-two of them provided incomplete data and were excluded, while 422 (76
males and 346 females with an average ages of 18.96, SD = 1.75 years) remained for the
analysis. Theoretically, minimally adequate sample size for conducting Exploratory Factor
Analysis {EFA) should be at least five times as many observations as the number of variables to
be analyzed, and a more acceptable sample size would have a 10:1 ratio (10 observations per
variable: Hair, et. al., 2006). Therefore, adequate sample size for this study which initially.
consisted of 40 variables should be at least 400 or greater. The study met this assumption
regarding sample size adequacy. Prior to data collection, all participants received a full
explanation of the study’s purpose and procedure. Doubts were resolved under the author’s
explanation in order to maximize the validity of the information obtained. Then the participants
were informed and assured of their anonymity and confidentiality. The average time of protocol
compliance was approximately 15 minutes. '

Procedure and data analysis
The development of the Thai Internet Dependency Scale (T—IDS) consisted of five stages: (1)

conceptual definition of the construct, {2) development of the items, (3) testing the assumptions,
(4) development of the T-IDS scale and (5) confirmation of psychometric properties.
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Stage 1: Conceptual definition of the construct

Defining the construct was the first step to develop the instrument and was based on a model or
theoretical reference that identified the relationships among the construct and its components
(Hair, ct. al., 2006). For this study, Internet Dependency was defined based on theDSM-5 which
is used for mental disorder diagnosis in many countries, including Thailand. Within the DSM-5,
the criteria for Internet Gaming Disorder (IGD) were added to diagnose an individual who
experiences persistent and recurrent used of the Intemet to engage in games, resulting in
chinically significant impairment or distress (APA, 2013). However online activities were not
limited to Internet gaming for this measure, Because many people spend a large amount of time
on several varieties of online activities such as recreation or online-chatting purpeses. For this
study, Internet Dependency was defined asa persistent and recurrent use of the Internet to
engage in varieties of online contents and activities, resulting in significant impairment or
distress. The components of Internet Dependency are describe in more details in Table 1.

Table 1 - Components of Internet Dependency

Component Definition

1. Preoccupation Preoccupation with Internet activities; Internet activities
become the dominant activity in daily life

2. Withdrawal Withdrawal symptoms when Internet activities are taken
away (e.g. irritability, anxiety or sadness)

3. Tolerance The need to spend an increasing amount of time engaged in
Internet activities ,

4. Uncontrolied Unsuccessful attempts to control the participation in Internet
activities

5. Loss of interests Loss of interests in previous hobbies and entertainment as a
result of, and with the exception of, Intemet activities

6. Excessive use Continued excessive wuse of Infemet activities despite

knowledge of psychosocial problems

7. Deception Deceiving family members, therapists, or others regarding

the amount of time spent onlnternet activitics
8. Relieving negative Use of Internet activities to escape or relieve negative mood
mood {e.g. feelings of helplessness, guilt, anxiety)
9. Loss of function Loss of significant relationship, job, educational or career
' opportunity because of participation in Internet activities

Stage 2: Development of the items

For this study, items were generated from the Internet Dependency definition and its
components, together with previous Internet addiction scales (APA, 2013; Cho, et. al., 2014:
Vilca&Vallejos, 2015; Young, 1996, 1998). A total of 40 items were selected after excluding
duplicate or unrelated items. Then, five professionals {among them were three clinical
psychologists, a developmental psychologist and an academic professor) were asked to select
items and scored on the Index of Item-Objective Congruence (I0C). Three items that showed
HOC < .06 were excluded. Finally, 37 items remained for further analysis. The developed
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instrument utilized Likert-type response categories assessing frequency on a four-point scale,
ranging from never to always, to evaluate the frequency of cognitive, affective and behavioral
indicators of Internet dependency.

Stage 3: Testing the assumptions of the Exploratory Factor Analysis (EFA)

Testing assumptions of EFA required both conceptual and statistical consideration. A strong
conceptual ‘foundation supported the assumption that a factor structure existed before the EFA
was performed. Test of statistical assumption ensured that the variables were sufficiently
intercorrelated to produce representative factors and possessed ‘factorability’. Several empirical
measure were calculated to aid in assessing the factorability of the correlation matrix, including
the anti-image correlation matrix, Bartletts test of sphericity, and the measure of sampling
adequacy. The Anti-image correlution matrix is the negative value of the partial correlation
matrix; in each case, smaller anti-image correlation coefficients (less than .70) are indicative of a
data matrix suited to factor analysis. Bariletts test of sphericity is a statistical test for the presence
of correlations among the variables. A statistically significant Bartletts test of sphericity (p-value
< .05) indicates that sufficient correlations existed among the variables to proceed. Lastly,
Measure of sampling adequacy (MSA) requires that MSA values must exceed .50 for both the
overall test, as indicated by a value of Kaiser-Meyer-Olkin (KMO), and each individual variable.
Variables with values less than .50 should be omitted from the factor analysis(Hair, et. al., 2006;
Yong & Pearce, 2013). For this study, all of the conceptual and statistical assumptions were met.
The conceptual assumption was conceptually based on the DSM-5 criteria. Testing the statistical
assumptions confirmed that: (1) the anti-image correlation coefficients were not greater than .70,
mdicating that the factors structure can be explained by the variables loading on the factors, (2) a
statistically significant Bartletts test of sphericity {chi-square = 5895.62, df = 666; p-value
<.001), indicated that sufficient correlations existed among the variables, and (3) The KMO
values was .924 and the MSA values for each individual variable were .7 and above, indicating
that each variable was able to predict without error by the other variables. Taken all of this
together supported the factorability of the correlation matrix.

Stage‘ 4: Development of the T-IDS scale by using an EFA

The primary purpose of EFA is to condense data by regrouping a large number of variables into
a limited set of factors based on shared variance, so that relationships and patterns can be easily
interpreted (Hair, et. al., 2006; Yong & Pearce, 2013). Therefore, for this study, an EFA was used
to develop the T-IDS, by the extraction method of principle component analysis and the rotation
method of Promax with Kaiser Nommalization. The outcome of the EFA is reported in the results
section.

Stage 5: Confirmation of psychometric properties

Psychometric properties of the developed T-IDS were assessed in terms of convergent validity
and internal consistency reliability. Convergent validity was examined by estimating the inter-
factor correlations and the factor-total correlation. Internal consistency examined by the
Cronbach alpha coefficient, which reflects test reliability based on the number of items and
proportion of total variance in the test due to covariance between items. The more covariance
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between iteras, the greater the test reliability {Hair, et. al., 2006).The evaluation of the T-1DS
psychometric properties is presented in the results section.

Results
Results of the EFA

The purpose of the EFA was to find a way to organize the information contained in a larger
number of original variables into a smaller set of new, composite dimensions or factors with a
minimum loss of information (Hair, et. al.,, 2006). In meeting this purpose, four steps were
introduced: (1) selecting the variables (items), (2) specifying the number of factors, (3)
examining extraction methods and factor loadings, and (4) examining rotation methods and
interpretations.

Selecting the variables (items)

First, items were selected based on consensus among professionals and scores on the IOC. Three
items (from an original pool of 40 items) that showed IOC < .06 were excluded, and 37 items
remained for further analysis. Second, in the EFA, it was important to determine Communality or
the variance accounted for by the common factors. Ttems with low communalities (e.g. less than
.20 so that 80% is unique variance) were eliminated from the analysis since the aim of factor
analysis was to try and to explain the variance through the common factors (Yong & Pearce,
2013). In this study, all of the 37 items shown communality larger than .20; therefore, all of them
were retained for the analysis, as shown in Table 2.

Table 2 - Communalities for all the 37 items of the T-IDS

ftems Initial Extraction [tems Initial Extraction
1 1.0000 530 20 1.0000 | .808
2 1.0000 .556 21 1.0000 554
3 1.0000 620 22 1.0000 734
4 1.0000 439 23 1,0000 .597
5 1.0000 636 24 1.0000 502
6 | 1.0000 .598 25 .| 1.0000 .583
7 1.0000 436 26 1.0000 .601
8 1.0000 .656 127 1.0000 588
9 1.0000 .536 28 1.0000 685
10 1.0000 558 29 1.0000 554
11 1.0000 589 30 1.0000 614
12 1.0000 588 - 31 1.6000 607
13 1.0000 718 32 1.0000 530
14 1.00Q0 .658 33 1.0000 566
15 1.0000 683 34 1.0000 514
16 1.0000 635 35 : 1.0600 5330
17 1.0000 616 36 1.0000 707
18 1.0000 525 37 i 1.0000 418
19 1.0000 745
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Specifying the number of factors

In consideration of the number of factors to extract, eigenvalues and the scree plot are commonly
used to guide decisions. Kaiser’s criterion suggests retaining all factors that are ahove the
eigenvalue of 1. The scree plot consists of eigenvalues (X-axis) and number of factors (Y-axis).
The number of factors to be retained is represented by the data points that are above the break,
revealed by drawing a horizontal line and a vertical line starting from each end of the curve
(Yong & Pearce, 2013).In this study, determining eigenvalues {greater than 1 per Kaiser’s
criterion) together with the scree plot (shown in Figure 1) lead us to extract 6 factors accounting
for 57.89% of the total variance. These six-factors were sufficient to meet a specified percentage
of vanance explained.
Scree Plot

Eigenvalue

2
Cemponent Number

Figure 1 The scree plot senevated in EFA for 37 items

Examining extraction methods and factor loadings

The extraction method of principal component analysis is used to extract the maximum variance
from the data set with each component thus reducing a large number of variables into smaller
number of components (Tabachnick&Fidell, 2007 as cited in Yong & Pearce, 2013).The results
from our principal component analysis revealed that five items(iteml, 2, 22, 23 and 32) had
factor loadings < .30. These low factor loadings indicated that perhaps the items did not
represent a sign of Internet dependency in Thai culture and should be excluded from the analysis.
After discarding these five items, data were subjected to a final EFA with all factor loadings <.30
suppressed. Though the final EFA run, a six-factor structure of the T-IDS with 32 items was
identified.

Examining rotation methods and interpretations

Factors are rotated for better interpretation since unrotated factors are ambiguous. The goal of
rotation is to attain an optimal simple structure which attemapts to have each variable load on as
few factors as possible, but maximizes the number of high loadings on each variable {Rummel,
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1970 as cited in Yong &Pearce, 2013).1n this study, an oblique rotation method -Promax with
Kaiser Normalization- was employed in eight iterations, explaining together 57.89% of the total
variance, Factor 1 consisted of nine items and accounted for 32.88% of the total variance; factor
2 consisted of seven items and accounted for 6.39% of the total variance; factor 3 consisted of
eight items and accounted for 6.05% of the total variance; factor 4 consisted of three items and
accounted for 4.80% of the total variance; factor 5 consisted of two items and accounted for
4.29% of the total variance; and factor 6 consisted of three items and accounted for 3.48% of the
total variance, as shown in Table 3.

Table 3- Rotated factor matrix for a reduced set of T-IDS items (discarded item 1, 2,

22, 23 and 32}

{tem ey Factors
No. Items in brief 1 7 3 4 s p
cannot control the numbers of hours to use the 5 ‘ ' : :
825
Internet
keep going online even if I've told myself to stop 819
lose track of time when 1 an online 813
often find myself staying online longer than I
756
ntended
tend to go online even I have lots of other things 708
0 get done :
fail to keep my plan to limit my time on the 690

temet

cannot control myself ever if 1 am aware of
egative effect of the internet on my dairy .605
ctivities
1 want to go online even if I am scolded 565 . : , :
I sometimes stay up all night or lose sleep due to 490 317
- Internet : 5 ;
I feel disappointed when I am not online but those
feelings go away when I am able to go online :
I feel bored -and joyless when I cannot be online 7581
1 feel anxious and nervous when I cannot be online 748
I want to be online more when I doing more 586
I get upset or annoy if someone bothers me while 533
. going online T
‘I have to be online for a longer time to feel greater
excitement than before
I cannot focus on other things while waiting to
know what is happening if I cannot be online . :
I have skipped classes to stay online ..914
I have had troubles with family members due to my 3 684
Internet use ; '
I stopped my daily routine due to my Internet use £.669

801

472
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Factors
Item Ttems in hrief

No. 1 2 3 4 5 ¢
d don’t do many other activities except on the : [ : ' :
Internet '

don’t want and can’t be bothered to think of
hings other than the Internet

missed going out with pcople becanse I was so
immersed in the Internet i
My school marks suffer due to my Intemet use 495 : :
often skip meals to stay online ! 387 357
go online to forget something that made me feel ; 281 '
annoy or frustrate _ o
forget my problems when I am online . ©.852
prefer going online to reduce my stress than doing ' : 580
ther things i 5
have a headache when I spend too much time
nline

I think, my health has deteriorated since I started
' surfing the Internet

I often attend classes and go online at the same

653

624

559

860

703

711

I spend more and more money to go online 503

: ..394
2. dependency : : :
Eigenvalue 1052 2.04 1.94 1.54 1.37 1.12
% of variance explained 32.88 6.39 6.05 4.80 4.29 3.48
% of cumulative variance explained 32.88 139.2745.32 50.12:54.41 57.89
Cronbach Alpha (for the full T-IDS =.931) 881  .843 1820 .768 .696 .540
N =422; Factor loadings < .30 were suppressed

Extraction Method: Principal Component Analysis/ Rotation Method: Promax with Kaiser
Normalization

Before interpretation and naming of the factors, two items cross-loading between the factors
(item 27 and 26) needed to be identified. Specifically, item27 (I sometimes stay up all night or
lose sleep due to Internet use) was cross-loaded on both Factor 1 and Factor 5 with loadings of
A90 and .317 respectively. Item26 (I often skip meals to stay online} was cross-loaded on both
Factor 3 and Factor 5 with loadings of .387 and .357 respectively. We regrouped item 27 and
item 26 to be under Factor 5 for the best conceptual fit, even though the factor loadings were
slightly smalier. Thus, the resulting interpretation and naming of the factors in the final T-IDS is
shown in Table 4. S
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Table 4 - Interpretation and naming of the factors in the final T-IDS

participation in

Factor Naming Definition No. Item in brief
3 I'lose track of time when'T an online
11 I often find myself staying online longer
than I intended
12 I cannot control the numbers of hours to use
Continuing the Internet :
Excessive and excessive use 13 I keep going online even if ’ve told mysell
uncontrollable Of. . Internet to stop .
1 use activities and 14 Ttend to go online even I have lots of other
(o= 381) unsuccessful things to get done
’ attempts to 15 I wantto go online even if | am warned
control 16 1 cannot control myself even if I am aware
of negative effect of the intemet on my
dairy activities
28 I fail to keep my plan to limit my time on
the Internet
4 1 cannot focus on other things while waiting
Withdrawal to l_(now what is happening if I cannot be
symptoms online .
5 I feel anxious and nervous when I cannot be
when Internet .
activities  are online .
' 6 I feel bored and joyless when I cannot be
Withdrawal taken away and i
the need to onime .
2 and Tolerance d 7 I get upset or annoy if someone bothers me
{o=.843) ?E:;a . while going online
SINE 8 I feel disappointed when I am not online but
amount of time :
. those feelings go away when I am able to go
engaged n 1 .
Internet ' onine . .
activities 9 I want to be onhpe more when 1 d.omg more
10 I bave to be online for a longer time to feel
greater excitement than before
Loss - of 17 1 don’t want and can’t be bothered to think
interests in of things other than the Internet
previous 18 I don’t do many other activities except on
hobbies, and the Internet
Loss of entertainment, 24 1 missefi going out with people because 1
Function and 2° well as the was so immersed in the Internet
3 Relationship loss _ _ of 29 My school marks suffer due to my Internet
(0= .820) relationship or use
) educational/ 30  TIhave skipped classes to stay online
occupational 33 I stopped my daily routine due to my |
opportunity Internet use
because of 34 1 got troubles with family members due to

my Intemnet use
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Factor Naming Definition No. Item in brief
Internet
activities
_ Use of Internet 19 T forget my problems when I am online
Relieving . O . . s
Negative activitics to 20 I go online to forgel something that made
4 Mood escape or me feel annoy or frustrate
(0.= .768) relieve 21 I prefer going online to reduce my stress
' negative mood than doing other things .
Phyvsical 25 1 think, my health has deteriorated since 1
imyac ¢ a5 a started suifing the Internet
Physical P 26 I often skip meals to stay online
result of . .
5 Symptoms C 27 1 sometimes stay up all night or lose sleep
_ participation in i
(o = .696) Internet due to Internet use
o 36 I have a headache when 1 spend too much
activities . ]
time online
Other covert 31 1 often attend classes and go online at the
Other behaviors as a same time
6 Relevant result of 35  Ispendmore and more money to go online
Behaviors participation in =~ 37 My friends point out that I am an Internet
{a=.540) Internet dependency

activities

Confirmation of psychometric properties

Convergent validity

Convergent validity was examined by the Factor Correlation Matrix. The inter-factor correlation
was positive between all the factor pairings. Although these were small-to-moderate in
magnitude, they were all significant (p-value < .01). The strongest correlation was found
between Factorl (Excessive and uncontrollable use) and Factor 2 (withdrawal and tolerance)
and the weakest was found between Factor 4(relieving negative mood) and Factor 6 (other
relevant behaviors). In addition, ease of the six factors also correlated significantly with the full
T-1DS, with coefficient ranging from .565 to .868. The full T-IDS had the strongest correlation
with Factor 1 (Excessive and uncontrollable use} and the weakest correlation with Factor 4
(relieving negative mood), as displayed in Table 5.

Table S - Factor correlation matrix: inter-factor correlation and the factor-total correlation

Factors 1 2 3 4 5 6 T-IDS
1 .
6237 11
5917 15787 11
3837 1440 372" ] g
S75% 14307 5647 1267 1
4677 14497 497 12327 4957 11

= SR RN IP R SR
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Factors 1 ) 3 4 5 ‘6 T-IDS
T-IDS 8687 1823 805" 565 719" 6517 1
** p-value<: 01; N=122

Internal consistency

The reliability of the T-IDS was examined by estimating intemal consistency by calculating the
coefficient of Cronbach Alpha. The internal ‘consistency for the full T-IDS was .931, indicating
very high reliability. For each factor, five of the six factors showed moderate to high internal
consistency reliability (a = .696 - .881), with only the factor of other relevant behavior falling
below the desired level (¢ = .540). The alpha coefficient for factor 1 (Excessive and
uncontrollable use) was .881; factor 2 (withdrawal and tolerance) was .843; factor 3 (loss of
Junction and relationship) was .820; factor 4 (relieving negative mood) was .768; factor 5
(physical symptoms) was .696; and factor 6 (other relevant behaviors) was .540, as described in
Table 3 and 4.

Discussion

This study aimed to develop and evaluate the psychometric properties of the Thai-Internet
Dependency Scale (T-1IDS) which was designed to be a Thai culture-based instrument for
screening signs of Internet dependency among university students. Analyzing the data by EFA
with extraction method of principal component analysis, a six-factor structure (comprising 32
items) of the T-IDS was identified (Table 4). Factor 1 (eight items) measured Excessive and

~uncontrollable use (e.g. staying online longer than intended, keep going online even if told to
stop, tend to go online even when having lots of things to get done). Factor 2 (seven items)
measured withdrawal and tolerance symptoms (e.g. feeling anxious and nervous when cannot be
online, want to be online more when doing more). Factor 3 (seven items) measured loss of
Junction and relationship (e.g. not doing other activities except on the Internet, missed going out
with people because so immersed in the Internet, stop daily routine due to Internet). Factor 4
(three items) measured relieving negative mood (e.g. going online to forget something that made
them feel annoyed or frustrated, forget problems when going online). Factor 5 (four items)
measured physical symptoms (e.g. health has deteriorated since started surfing the Internet, often
skip meals to stay online, stay up all night or lose sleep due to Internet use). Lastly, factor 6
{three items) measured other relevant behaviors (e.g. spend more and more money to go online,
often attend classes and go online at the same time). Those six factors together accounted for
57.89% of the total variance; their individual contribution ranged from 3.48% to 32.88% of the
total variance (Table 3). The internal consistency reliability of five factors showed moderate to
high coefficients (o = .696 - .881), with only the factor of other relevant behavior falling below
the desired level (o = .540); however, the internal consistency for the full T-IDS was .931,
indicating very high reliability (Table 3). The T-IDS also showed relatively good convergent
validity, with significant inter-factor correlation for all the factors (p-value < .01). The six factors
also comrelated significantly with the full T-IDS, with the coefficient ranging from 565 to .868
(Table 5). ' ' : '

Results of this study recommended some incongruence between theoretically-based criteria
suggested in the DSM-5 and empirically-based criteria emerging from factor extraction,
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testing of sensitivity and specificity of the T-IDS. Therefore, this new T-IDS will advantages to
use for both clinical and non-clinical practice.

Implication

As suggested in the literature, it is very important to identify individual who are in the early stage
of Intemet. dependency problems so they can receive an early treatment and intervention {Cho,
ct. al., 2014). This new T-IDS will advantage for (1) early detection of students/adolescents who
are at the high risk of developing aun online addictive behavior and (2) advance our understanding
of the characteristic and behavior underlying Internet dependency in order to design effective
recovery programs - both within and outside classroom- for them. Although Internet dependency
is examined as undesirable behavior, the suggestion in the literature revealed educational
advantages of using Internet to improve student learning and achievement. Internet and
technologies provide access to vast array of information, including digital libraries, data for
analysis, and other people who provide information, feedback, and inspiration. They can enhance
the learning of teachers and administrators, as well as that of students, and increase connections
between schools and the communities, including homes. Internet can also be used in (1) bringing
exciting curricula based on real-world problems into the classroom, (2) providing scaffolds and
tools to enhance learning, (3) giving students and teachers more opportunities for feedback,
reflection, and revision, (4) building local and global- communities that include teachers,
administrators, students, parents, practitioners, and other interested people, and (5) expanding
opportunities for teacher learning (National Rescarch Council, 2000). Therefore, the educational
advantages from Intemet will guide to improve intervention and policy in the University later on.
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