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Abstract

Background: This study aims to investigate the validity and reliability of the Turkish version of Internet
Gaming Cognition Scale.

Methods: The sample of the study was created by reaching 327 adolescents and adults playing games
through social media tools, gaming forums and platforms by using an online form created on the
internet. Language equivalence study of the scale was conducted by two experts, one of whose native
language was English and fluent in Turkish, and the other, vice versa. Reliability of the questionnaire
was evaluated by the test-retest method and Cronbach’s alpha internal consistency analysis. Construct
validity of the scale was examined by confirmatory factor analysis. SPSS and AMOS 26 software were
used for statistical analyses.

Results: Cronbach’s alpha coefficient for internal consistency was 0.91. Item-total score correlations
varied between 0.32 and 0.69 (p<0.01). Test-retest score averages did not differ for both the total and
subgroup scores. Test-retest correlation was calculated as 0.849 (p<0.01). Confirmatory factor analyses
for construct validity showed that factor loadings of items varied between 0.34 and 0.73.
Conclusions: This study concluded the validity and reliability of the Turkish version of Internet Gaming
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INTRODUCTION

Playing games offline or online has become a problem,
and the frequency of which is increasing rapidly in all
age and gender groups [1]. Children and adolescents, in
particular, are more sensitive to psychological problems
that playing games excessively can cause [2]. In the
diagnostic and Statistical Manual of Mental Disorders-5
(DSM-5), this problem was identified as Internet Gaming
Disorders (IGD) for the first time, and it was defined as
continuous and repetitive playing that causes clinically
significant impairment or distress [3]. Although it has not
yet taken its place among diagnoses in DSM-5, it has been
added as a problem “that needs further research” in the
third part of DSM-5. In the 11t version of the International
Classification of Diseases-ICD (ICD-11) manual, Gaming
Disorder has entered the diagnostic system, and it has been
accepted as a disorder [4]. The ICD 11 defined the disorder
as a situation with significant impairment in functioning by
losing control on gaming, giving priority and creating time
to play games to the extent of limiting daily life activities

and continuing to play games despite negative results [4].
With these developments, the need to understand the
disorder more and to find out intercultural differences has
become important.

The importance of cognitions about playing games is
emphasized in the stage of defining gaming as a disorder by
reaching a level that will negatively affect the individual’s
life [5, 6]. These cognitions are based on misattributes
of games and awards and irrational beliefs that the game
meets the need for self-esteem [7]. Identification of
these irrational cognitions becomes very important in the
treatment of the disorder [8]. Identifying and reassessing
distorted cognitions and showing that behavioural changes
occur according to new evaluations and attributes are
highly valuable in cognitive behavioural therapy (CBT).
Shaping and justifying behavioural interventions with new
cognitive attributes will be important for the effectiveness
of the treatment [9].

King and Delfabbro clustered cognitive factors about
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gaming in four groups [6]. These are: 1) beliefs about the
value and tangibility of game reward, 2) maladaptive and
inflexible rules about gaming behaviour (rules and bias),
3) over-reliance on gaming to meet self-esteem needs and
4) gaming as a method of gaining social acceptance [5, 6].
It has been stated that cognitions related to gaming can
be evaluated in a spectrum ranging from normal cognition
to dysfunctional beliefs. However, in addicted groups, it
has been emphasized that in addition to inflexible rules
and bias about gaming behaviour, main dominant belief
is self-esteem, which is thought to be gained by playing
games [10]. By focusing on the four cognitive areas stated,
Internet Gaming Cognition Scale (IGCS) was developed.
The scale aims to differentiate specific cognitions that
carry game-play behaviour to the extent of the disorder
[5, 6, 9]. At the same time, the scale has managed to
adapt the more general attributes to the behaviour of
gaming [9, 11]. The model which assesses four cognitive
areas has become quite important to develop a treatment
model specific for the disorder. In addition, it is very
important to show the cultural adaptation of the scale
[12].

This adaptation study aims to investigate the psychometric
properties of the Turkish version of Internet Gaming
Cognition Scale in adolescent and adult age groups.
Psychometric properties were found by evaluating the
factor structure, internal consistency and test-retest
reliability.

METHODS

Data Collection Process: The sample of the study consisted
of adolescents and adults engaged in online game-playing,
and we reached them through social media tools (e.g.
Facebook and twitter), gaming forums and platforms (e.g.
twitch) by using an online form. The study was conducted
in January 2020. The inclusion criterion was “being
engaged in any activity related to a game played online
and/or offline on a desktop/laptop computer, tablet,
smartphone, game console or any other device”. A total of
354 individuals who met the inclusion criterion and agreed
to participate in the study formed the sample of the study.
Information text about the aim and process of the research
was placed on the cover of the online form to be filled in by
the participants. It was emphasized in the information text
that the information provided by the participant would not
be used outside the research and that the participant could
leave the research at any time. A total of 27 participants
were excluded from the study since they had more than 10%
missing information in the scales they completed, and the
analyses were performed with 327 individuals. It has been
emphasized that a sample size of 300 and more individuals
is enough for a factor structure to be measurable in scale
adaptation studies [13]. Ethics Committee approval was
obtained from Istanbul Medeniyet University, Goztepe
Training and Research Hospital (06.11.2020-2019/0448).

Scales

Sociodemographic Characteristics and Gaming Activity
Information Form: This information form was created
by the researchers to evaluate the socio-demographic
characteristics (age, gender, educational status) and
gaming habits (ways of accessing the internet, weekly
hours of gaming, types of games played) of individuals
included in the study.

Internet Gaming Cognition Scale: The scale was
developed by King and Delfabbro (2016) in order to assess
cognitions incompatible with gaming [6]. The scale has
4 sub-dimensions and 24 items. The sub-dimensions are
beliefs about game reward value and tangibility (4 items),
maladaptive and inflexible rules about gaming behaviour
(8 items), over-reliance on gaming to meet self-esteem
needs (7 items) and gaming as a method of gaining social
acceptance (5 items). In addition, under each dimension
17 sub-dimensions were defined in which sub-cognitive
structures were identified. The scale has 3-Likert form
which evaluates whether the participants agree with the
question they are asked. The scale is scored as disagree (0
points), agree (1 point) and completely agree (2 points).
According to the relevant instructions, a score of 1 and
higher shows the presence of distorted cognition. The
scores vary between 0 and 48 and high scores show higher
irrational gaming cognitions. Cronbach alpha values of the
scale were .87 for game reward value sub-dimension, .81
for maladaptive and inflexible rules sub-dimension, .90 for
self-esteem sub-dimension and .85 for social acceptance
sub-dimension [5, 6]. Total Cronbach alpha value of the
scale reported in Chinese adaptation study was .91 [12].

Translation of the scale into Turkish

Language translation and cultural adaptation stages of the
scale were organized according to the guide reported by
World Health Organization [14]. The scale was translated
into Turkish from English by two independent translators,
and the first draft form was made by the research team
using the forms translated into Turkish. The first draft
form was translated back into English by two independent
translators. The original scale, the Turkish version of
the scale and back-translated English versions were
evaluated by the research team in terms of meaning and
language, and the first form was created [15]. In order
to evaluate whether each item was sufficient or suitable
to measure the specified behaviour in terms of content
and quality, an expert evaluation form was created with
Lawshe technique. With Lawshe (1975) technique, the
ratings of expert opinions for each item were arranged as
“Appropriate”, “Appropriate but should be edited” and
“Should be omitted”. The form which was created was
evaluated by a panel of 10 people experts in “Child and
Adolescent Psychiatry”, “Assessment and Evaluation” and
“Linguistics” in terms of its suitability with the Turkish
language and culture [16]. In line with the views of experts,
necessary analyses were performed. With the analysis
results, content validity rates and content validity index
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were determined, and it was decided whether each item
should be in the scale. Next, a pilot study was conducted
on a group of 30 people in order to evaluate whether the
items were clear. The pilot study was conducted in the
form of face-to-face interviews with young people aged
15-20 years, and the level of their understanding of each
item was discussed. The participants evaluated the form
as understandable and fluent and the present form of the
scale was created.

Data Analysis

The data in the study was analyzed by using the Statistical
Package for the Social Sciences-IBM Software, version
24 and SPSS-IBM AMOS 22 programs. The participants’
sociodemographic characteristics were found by using
descriptive statistics (number, percentage, average,
standard deviation). Content validity of the scale was
evaluated by using the content validity index. The quality
of the items and the distinctiveness of item scales were
analyzed with item analysis. Confirmatory factor analysis
(CFA) with maximum probability estimation was performed
to confirm the 4-factor structure of the original scale.
Model fit was evaluated through model fit indices (X?, df,
X2/df, CFl, IFI, RMSEA, RMR, SRMR). Whether the data were
suitable for factor analysis was evaluated with the Kaiser-
Meyer-Olkin (KMO) coefficient and Bartlett significance
test. Internal consistency of the scale was calculated by
using the Cronbach Alpha (a) coefficient. The invariance of
the test over time was evaluated by using the test-retest
method [17, 18]. The significance level was set as p <0.05
in all statistical tests.

RESULTS

Participants’ characteristics

327 individuals between the ages of 13 and 66 participated
in the study. 43% of the participants were female and 57%
were male. 85% of the participants stated that they used a
smartphone as a gaming tool. 8 individuals (2,4%) reported
their weekly gaming hour as 40 hours and more. The
participants reported that they played crossword, strategy
and sports games the most.

Content Validity

Content validity of the scale was evaluated by using the
content validity index. Total content validity index obtained
based on the views of 10 experts was 0.90. Content validity
index of the scale items varied between 0.80 and 1.00.
These values were well above the minimum value reported
in the literature [19]. As a result, it was found that the scale
had a high level of content validity. The scale was tested
on 30 individuals with a pilot application. The evaluation
of the fluency and understandability of the items did not
report any negative results.

Construct Validity

The suitability of the relationship between sample size
and variables for factor analysis was evaluated with
KMO and Bartlett significance test. KMO coefficient was
found as 0.93, while Bartlett significance test was found
to be statistically significant (X2:3099.261, df:276,
p<.001). Construct validity of the scale was tested with
confirmatory factor analysis. Standardized factor loads
of scale items were found to vary between 0.34 and
0.73. As a result of factor analysis, a modification was
recommended for improvement in the goodness of fit
indices. Taking the modification recommendations into
consideration, the error variances between item 7 - item
21 and item 18 - item 19 were combined. As a result of
this, fit indices were brought to an acceptable level.
Confirmatory factor analysis Path diagram is shown in
Figure 1, and the fit indices of the scale are shown in
Table 1, respectively.
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Figure 1. Confirmatory factor analysis Path diagram for four
factor model and standardized factor loadings of Turkish
version

F1: Overvaluing of game rewards, F2: Maladaptive and inflexible ga-
ming rules, F3: Gaming-based self-esteem F4: Gaming to gain social
acceptance
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Table 1. Model-fit results of confirmatory factor analysis for Turkish version, primary and after modification

X2 df X2/df CFI IFI RMSEA RMR SRMR
Before the 1st modification 701.475 246 2.852 .843 .845 .075 .016 .0631
(>Umodinication 684.312 245 2.793 .849 .851 .074 .016 .0627
e14-e17
2nd moditfication 667.080 244 2.734 .855 .856 .073 .016 .625
e22-e23

X2: Likelihood ratio chi-square, df: Degrees of freedom, IFl: Incremental Fit Index, CFl: Comparative Fit Index, RMSEA: Root Mean Square Error
of Approximation, RMR: Root Mean Square Residual, SRMR: Standardized Root Mean Square Residual.

Item Analyses

The quality of item scales was evaluated by using item item-total correlation coefficient was found to be between
analysis. According to item analysis results, corrected 0.32 and 0.69 (Table 2).

Table 2. Corrected item-total correlation coefficients for Turkish version

Sub-dimension M(SD) Corrected Item-Total  Item Sub-dimension _Cronbach’s Alpha
Correlation Correlation if item deleted (a)
Item 3 .10(.35) .425 .571 918
Overvaluing of game rewards Item 4 .56(.57) .589 .746 916
Item 13 .21(.46) .575 744 916
Item 14 .45(.58) .623 778 .915
Item 1 .74(.61) .395 .588 .920
Item 2 .52(.59) .546 .665 917
Item 8 .49(.58) .527 .669 917
Maladaptive and inflexible gaming Item 9 -06(.29) -320 -360 -920
rules Item 10 .48(.59) .423 .648 919
Item 11 .22(.44) .465 .623 .918
Item 15 .34(.56) .580 .674 916
Iltem 16 .28(.55) .500 .600 917
Item 5 .65(.59) .666 .787 914
Item 6 .35(.57) .480 .685 .918
Item 7 .15(.41) .520 .578 917
Gaming based self-esteem Iltem 12 .60(.60) 611 .701 915
Item 20 .14(.40) .526 .618 917
Item 21 .22(.49) .546 .655 916
Item 23 .62(.60) .699 .758 913
Item 17 .20(.45) .566 .708 916
Item 18 .43(.56) .657 771 914
Gaming to gain social acceptance Item 19 .26(.48) .597 .759 916
Iltem 22 .32(.56) .662 742 914
Item 24 .34(.53) .598 .785 .915

Table 3. Cronbach’s Alpha value of Turkish version

Scale and sub-dimensions Cronbach’s Alpha

Overvaluing of game rewards 0.67
Maladaptive and inflexible gaming rules 0.76
Gaming-based self-esteem 0.81
Gaming to gain social acceptance 0.81
Total 0.92
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Internal consistency

Internal consistency of the scale was evaluated by using
the Cronbach alpha coefficient. Cronbach alpha coefficient
of the total scale and sub-dimensions are given in Table 3.

Test-Retest Reliability

For the assessment of test-retest reliability, the scale was
completed by 30 high school and university students aged
15 to 20 years for a second time after three weeks. No
statistically significant difference was found between the
total scores obtained from the first and second application
(t:0.692; p:0.426). In addition, a positive, multidirectional
and highly significant relationship was found between the
total scores obtained (r:0.849; p<0.001).

DISCUSSION

Gaming disorder is gradually becoming more prevalent in all
age groups [1]. Treatment methods are needed to get rid of
the harmful effects of the disorder [9]. Understanding the
various areas of incompatible cognitions related to internet
games and the relationship of these with the disorder are
very important for the treatment [6]. Cognitions can be
changed potentially in terms of habits of thinking about a
situation and understanding these cognitions can facilitate
the development of effective behavioural interventions
to reduce the disorder [9, 20]. The present study aims to
adapt Internet Gaming Cognition Scale into Turkish and to
evaluate its psychometric characteristics. The results of
the present study are very valuable for testing the validity
of cognitive attributions in different cultures. The original
factor structure of the scale defines four sub-dimensions
[6]. In the Chinese version, it has been stated that a three-
factor structure has a better fit [12]. Sub-dimensions of
this three-factor version were classified as a perception of
reward, perception of craving for gaming and reluctance
to quit gaming. In addition, it was stated that the strongest
relationship was in the sub-dimension of the perception of
craving for gaming [12]. The results of the present study
showed that the model adapted to the four-factor original
structure. The need for a new model in the Chinese version
was stated as fit indices not giving enough results as a result
of Confirmatory Factor Analysis. In addition, with this new
model, it was emphasized that the model could expand
the areas of intervention related to cognitive attributes
[12]. It is noteworthy that the dimensions of the Chinese
version emphasize the results of the disorder rather than
the cognitions. It is thought that the reluctance to quit
gaming and craving for it emphasizes the cognitions about
quitting gaming after gaming process reaches the stage of
the disorder. Emphasis should be placed on the importance
given to cognitions related to gaming, which becomes
distorted as gaming progresses into becoming a disorder.
Only in this way can the processes progressing to disorder
be reversed.

Internal consistency of the scale was measured with
Cronbach Alpha reliability coefficient. In the original scale,

Cronbach Alpha reliability coefficient was reported as
.87, .81 .90 and .85, respectively for each sub-dimension
[6]. Cronbach Alpha reliability coefficient of the Chinese
version was reported as .91 [12]. In the present study,
Cronbach Alpha reliability coefficient of the Turkish version
of the scale was found as .92 and as .67, .76, .81 and .81,
respectively for sub-dimensions. In literature, the lower
value of Cronbach Alpha coefficient is stated as 0.7, while
the higher value is stated as 0.90 [21]. This result shows
that the internal consistency of the Turkish form has a good
level.

In item-total correlation, values lower than .20 show
that the items have poor understandability and that they
should be omitted from the scale [17]. According to the
item analysis result, the corrected item-total correlation
coefficient was found to be between 0.32 and 0.69. It
is stated in the literature that these values should be
between 0.20 and 0.80 [22]. In this case, it was shown
that the items were understood correctly, similar reactions
were given by the participants, and corrected item-total
correlation coefficient values were at very good levels.

Within the scope of the construct validity of the scale,
Confirmatory Factor Analysis was conducted. It is stated
that before factor analysis, Kaiser-Meyer-Oklin (KMO) and
Barlett Sphericity tests should be examined to evaluate the
suitability of the data set for factor analysis [17]. In order
to decide that the data set is suitable for factor analysis,
KMO value should be higher than 0.60 and the result of
the Bartlett test should be significant [23]. For this scale,
KMO coefficient was found as 0.93 and Bartlett significance
test was found to be statistically significant (X2:3099.261,
df:276, p<.001).

A modification was recommended for fit indices to reach
an acceptable level as a result of the CFA conducted by
adhering to the structure in the original version. The
model is expected to show a better fit by providing the
recommendations of modification [24]. Figure 1 shows
the CFA model and the modifications. Analyses results
after each modification are as seen in Table 1. Fit indices
according to CFA after modifications are as follows: X2/
df:2.734, CFl: .855, IFl: .856, RMSEA: .073, RMR: .016,
SRMR: .625. In addition, standardized factor loads of the
scale items were found to vary between 0.34 and 0.73.
CFA results were statistically significant, appropriate
factor loads were shown, and the scale was found to have
sufficient psychometric characteristics [17, 25].

The test-retest method was used to evaluate the reliability
of the scale over time. In the study, no statistically
significant difference was found between the total scores
obtained from the scale applied with an interval of 2
weeks. In addition, a positive, multidirectional and highly
significant relationship was found between the total scores
obtained. The results show that the scale is suitable in
terms of consistency and stability over time.

Conclusion and recommendations

The study has some limitations. First of all, the use of

163



164

Cakiroglu S. & Gormez V.

only online questionnaire prevents reaching all fractions
(offline and game console). In addition, the fact that the
data were collected only through self-assessment should
be considered in terms of bias in answers.

In spite of all these potential limitations, the Internet
Gaming Cognition Scale is a valid and reliable scale that
can be used in Turkish society. The results support the
use of Turkish version as a valid and reliable tool to show
gaming cognitions among adolescents, young individuals
and adults.
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