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Abstract

Objective: Nursing students are among the groups where gamification applications are used effectively and
frequently in educational technologies. This study aimed to adapt the Gameful Experience Scale (GAMEX)
to the Turkish language and test its validity and reliability.
Materials and Methods: The study was conducted with 620 nursing students studying an undergraduate nurs-
ing program between March and May, 2023. Data were collected using a personal information form and
GAMEX—Turkish Form.
Results: The validity and reliability of the five-factor structure scale with 27 items were confirmed. In con-
firmatory factor analysis, all factor loads were found to be >0.56. The fit indexes of the scale were v2/df =
2.8, goodnessof-fit index = 0.90, comparative fit index = 0.94, and root mean square error of approximation =
0.55. Cronbach’s alpha coefficient of the overall scale was 0.89.
Conclusion: As a result of this study, the Turkish version of GAMEX was found to be a valid and reliable
tool that can be used to evaluate the game experience in nursing students’ training.
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Introduction

Gamification is a concept that was first used in 2008
and does not date back very far.1 Although it failed to

draw the desired attention during its initial period, it has
become a concept that has grown rapidly all over the world
in recent years and has gained popularity with the advance-
ment of digital technologies today.2,3

The most generic and comprehensive expression of the
gamification concept is “the use of game play elements in
circumstances outside the game context to increase the
user experience and its attractiveness for the user.”4,5

Gamification applications, also described as game-based
learning, can be adapted to almost every occasion in the
educational process as well as in digital environments.
Especially the change in the learning styles of today’s

Generation G, which has grown with computer and internet
technologies, and the need to actively use gamification
applications in almost every field has become inevitable in
recent years.3,6,7

The gamification method, one of the most popular and
used approaches in fields such as teaching education, busi-
ness administration, and marketing, has begun to be used fre-
quently in the field of nursing education in recent years.8–11

It is very important to develop clinical practice skills in the
education and training processes of nursing for reasons such
as the high number of risky practices compared with other
disciplines and the permanent damage that can result from
any incorrect practice. One of the factors that enable the
emergence and rapid development of the gamification
method is the opportunity that it affords for more prac-
tice.12,13 Also, recent studies in nursing education emphasize
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the significance of rapid feedback to students during and
after practice and the necessity of using experience-based
learning.14,15 A wide variety of gamification applications are
also used in nursing education. Role play, escape rooms,
card games, simulations, videogames, and digital web-based
games are some of them.12,16,17

The experiences of each participant in the gamification
method can differ from each other.18 When the elements
in the gamification model used to describe the gamifica-
tion approach are carefully reviewed, it is seen that differ-
ent game methods and types respond differently to ind-
ividuals who play the game.19,20

Eppman et al., developed a very comprehensive “Gameful
Experience Scale (GAMEX)” in 2018 to determine different
experiences related to game playing.18 Márquez-Hernández
et al., adapted the scale to Spanish culture in the field of
nursing in 2019 and found that the scale was valid and reli-
able.20 However, gamification is an issue that needs to be
further studied due to its varying cultural characteristics,
such as language, emotional expression, sharing, and giving
feedback. Accordingly, this validity and reliability study
aims to assess the experiences of nursing students, a group in
which gamification applications are used effectively and fre-
quently in today’s educational technology, regarding the
gamification method in Turkish culture.

Materials and Methods

Design and participants

This study was carried out in methodological design to
evaluate the psychometric properties of the Turkish version
of GAMEX. The population of the study consisted of 1501
nursing students attending the nursing undergraduate pro-
grams of two public universities and one private university
in Istanbul in the 2022–2023 academic year.

The validity and reliability studies of the scale emphasize
that the sample size should be 20 times the number of scale
items in studies where more advanced techniques such as
factor analysis will be used.21,22 In the study, 627 people
who met the inclusion criteria were reached. Seven forms,
including incomplete data were excluded from the study.
The sample consisted of 620 people. The test–retest was con-
ducted on 56 participants with a time interval of 2 weeks (15
days). The inclusion criteria for the study are as follows:

• Being enrolled in the nursing undergraduate program
• Being able to follow the instructions of the research and
understand and answer the questions

• Holding an experience in learning through gamification

Instruments

• Personal Information Form: This form, prepared by
the researchers based on the literature,21 consists of
14 questions about the descriptive characteristics of the
individuals and their gameful experiences.

• GAMEX: Eppman et al. developed the scale in 2018 to
assess the participants’ experiences of playing games.
This scale consists of a total of 27 items and 6 subscales.
This 5-point Likert-type scale is anchored from “Always”
to “Never.” Each item is rated between 1–5 points. The
“Always” gets 5 points and the “Never” gets 1 point for

24 items (1–20, 24–27), whereas 3 items are reversely
rated as 5 points for the “Never” and 1 point for the
“Always” (21, 22, and 23). The internal consistency coef-
ficient of the original version of the scale was found to be
0.89.

Procedure

The data of the GAMEX were collected from students
who volunteered to participate in the study between 1 March
and 10 May 2023. Students who agreed to participate in this
study took the form. They filled it out at a time convenient
for them outside of class hours, and resting areas within the
school. It took approximately 10–15 minutes for the partici-
pants to fill out the form. The participants then handed over
the forms to the researcher. Participants were given the nec-
essary information and instructions on how to complete the
form before the data collection. In addition, if participants
had any questions about the data collection form, they were
carefully answered.

• Language validity of the Turkish form: The translation
of items from the original English scale into Turkish was
completed by four academicians. Then a Turkish
Language and Literature teacher checked the Turkish
form of the scale. It was translated back into English,
and checked by an English teacher with the original
version of the scale. The back-translation method
was used in the language validation of the scale. The
scale has been linguistically adapted according to the
rules of the International Testing Commission or the
World Health Organization.

• Content validity of the Turkish form: Items in the
Turkish scale were evaluated using the Davis technique
by 12 academicians who specialized in the field of nurs-
ing. Each of the specialists was required to ask all items
in the scale with the expressions, “Inappropriate = 1,”
“Somewhat appropriate = 2,” “Quite appropriate = 3,”
and “Very appropriate = 4.”23,24

• Construct validity of the Turkish form: Exploratory
factor analysis (EFA) and confirmatory factor analysis
(CFA) were used to assess the construct validity of the
Turkish form of the scale. Kaiser–Meyer–Olkin
(KMO) Test and Bartlett’s Test of Sphericity were run
to assess whether the data were suitable for the factor
analysis.23,24

• Internal consistency of the Turkish form: The internal
consistency of the Turkish form of the scale was eval-
uated accordingly by determining the test–retest coeffi-
cients, Cronbach’s alpha coefficients, and the item-total
scale correlation coefficients.23–25

• Time dependent invariance of the Turkish form: The
scale was applied again to 56 participants with an inter-
val of two weeks (15 days) to test the validity of the
measures obtained from the Turkish version of the scale
against time. The participants who were subject to retest
were asked to write a nickname as a reminder on their
forms. After the second test was applied, the two forms
were matched. Test–retest reliability was determined
after the application.23,24
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Ethical Considerations

First, permission was taken from the authors, who devel-
oped the scale, to translate the English version of the form
into Turkish and to analyze its validity and reliability. Before
data collection, approval was obtained from the Istanbul
University Social and Humanities Ethics Committee (Date:
31.01.2023 Number: 1607785). Before the application, the
researcher informed the participants by thoroughly explicat-
ing the purpose of the study, and then asked them to sign the
“Informed Consent Form” that was prepared in line with the
Declaration of Helsinki, and their written consent was
obtained.

Data Analyses

IBM SPSS Statistics 25 and SPSS AMOS 26 programs
were used for statistical analyses of the data. Skewness and
Kurtosis (+1.5) were used to assess whether or not the data
were normally distributed. The data were analyzed by
descriptive statistical methods. The validity of the scale was
assessed by EFA and CFA and the reliability of the scale
was analyzed by Cronbach’s alpha and Pearson’s correlation
analysis.

Results

Characteristics of the participants

There were 620 nursing students participating in the res-
earch and 79.4% of them were female with a mean age of
20.66– 1.92 years. Among the participants, 30.3% were stu-
dents in the first year, 27.9% were students in the second
year, 26.8% were students in the third year, and 15% were
students in the fourth year, and their Cumulative Grade Point
Average (CGPA) was 2.99– 0.48. It was found that 67.6%
of the students had participated in educational gaming during
their education; 64.4% of the students had participated in
digital games, 59.4% in role-playing activities, 47% in simu-
lation applications, and 11.9% in puzzle applications. It was
determined that 95.9% of the students who had participated
in educational gaming stated that the games they had played
had increased their level of knowledge, 83.1% stated that
they had positively influenced their attitudes, and 78.3%
stated that they had positively influenced their behavior.

In addition, 86.3% of the participants stated that they liked
to play games in daily life outside of education. When the
frequency of students who liked to play games in daily life
was analyzed, it was found that 29.5% of them played games
every day, 40.4% once or twice a week, 7.7% of them played
games three to four times a week, 19.4% of them played
games once or twice a month, and 3% of them played games
once a year. Moreover, 80.7% of the students used a tele-
phone, 51.6% of them used a computer/tablet, and 17% of
them used a game console as a game-playing tool. When the
purposes for playing games were analyzed, it was observed
that 84.3% of the students played games for fun, 62.1% of
them played games for spending leisure time, 30.7% of them
played games for socializing, and 26.9% of them played
games for learning. When the types of games played by the
participants were analyzed, it was found that 46.5% of them
played strategy games, 45.2% played puzzle games, 40.7%
played group games, 34.4% played action–adventure games,

33.8% played racing games, 31.6% played board games,
28% played educational games, 23.9% played sports games,
23.2% played simulation games, 21.7% played survival
games, 16.4% played FPS-shooting games, and 14.4%
played fighting games.

Validity process

Language and content validity. First, written permission
was obtained from the author of the original scale for the
Turkish validity and reliability of the scale. Then, language
validity was started based on the principles of the Interna-
tional Commission on Intercultural Relations and the adapta-
tion process of the World Health Organization self-report
scales.26 The back-translation method was used in the lan-
guage validation of the scale. After an expert in the field,
four academics who are native Turkish translated the
English scale items into Turkish. After translation, each
scale item was evaluated in terms of meaning, concept,
language, and contextual differences, and a common deci-
sion was taken. Afterward, a Turkish Language and Liter-
ature teacher checked the Turkish form and an English
teacher translated it back into English. After the language
equivalence of the scale was verified, validity and reli-
ability analyses were conducted.

A total of 12 academicians who specialized in the field of
nursing assessed the Turkish scale form obtained after trans-
lation for its linguistic and content validity. The experts were
asked to assess the comprehensibility of each item according
to the Davis technique and whether or not each item had a
comprehensible, proper, correct, explicit, and clear expres-
sion, on a scale of 1–4 points. Afterward, the number of
experts who chose option (3) or (4) during the assessment of
each item was divided by the total number of experts, and
the content validity index (CVI) for that item was obtained.
The CVI values ranged between 0.833 and 1.000. The CVI
value for the overall scale was found to be “excellent” with a
value of 0.972. It was observed that the scale items were
appropriate for language and content validity with the
obtained CVI values.

Construct validity

EFA and CFA were conducted to determine the construct
validity of the GAMEX.

EFA. Factor construct validity was used to determine
the validity of the GAMEX. According to the KMO value
and Bartlett’s test values (KMO = 0.929; P < 0.001) before
exploratory and confirmatory factor validity, it was deter-
mined that the sample size was sufficient. The KMO value is
expected to be above 0.70 for factor analysis. A KMO value
of <0.50 indicates that the sample size lacks the desired level
for validity analysis.27

The results of EFA conducted to determine the sub-
scales of the assessment tool showed that there were five
factors in the assessment tool, and this structure acc-
ounted for 67.72% of the total variance of the assessment
tool. The exploratory factor analysis of this study revealed
that the first factor accounted for 17.58% of the total var-
iance, the second factor accounted for 15.71% of the total
variance, the third factor accounted for 14.60% of the
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total variance, the fourth factor accounted for 10.16% of
the total variance, and the fifth factor accounted for 9.66% of
the total variance. The factor load of the scale ranged from
0.56 to 0.92. The first of the five subscales formed by the
results of the factor analysis is “Enjoyment” (original items 1,
2, 3, 4, 5, and 6); the second is “Absorption” (original items
7, 8, 9, 10, 11, and 12); the third is “Creative Thinking and
Activation” (original items 13, 14, 15, 16, 17, 19, and 20);
the fourth is “Absence of negative affect” (original items 18,
21, 22, and 23); and the fifth is “Dominance” (original items
24, 25, 26, and 27) (Table 1).

CFA. The CFA tests the structure that came out after the
exploratory factor analysis, and the statistical significance of
the correlation between the factors and the related items is
tested. The confirmatory factor analysis revealed that the out-
come of the structural equation model of the scale was signif-
icant (P < 0.001) and 27 items and five subscales of the scale
were correlated with the scale structure. The model was
improved to determine the variables that reduced the fit
and to generate new covariances for those with high
covariance among the residual values. Then, when the fit
index was calculated again, it was observed that the

Table 1. Factor Loads of Scale after Exploratory Factor Analysis

Items
Factor 1

(Enjoyment)
Factor 2

(Absorption)

Factor 3
(Creative thinking

and activation)

Factor 4
(Absence of

negative affect)
Factor 5

(Dominance)

Playing the game was fun. 0.85
I liked playing the game. 0.89
I enjoyed playing the game very much. 0.92
My game experience was pleasurable. 0.87
I think playing the game is very

entertaining.
0.84

I would play this game for its own sake
not only when being asked to.

0.85

Playing the game made me forget
where I am.

0.75

I forgot about my immediate
surroundings while I played the
game.

0.74

After playing the game. I felt like
coming back to the “real world”
after a journey.

0.56

Playing the game “got me away from it
all.”

0.80

While playing the game I was
completely oblivious to everything
around me.

0.81

While playing the game I lost track of
time.

0.66

Playing the game sparked my
imagination.

0.68

While playing the game I felt creative. 0.76
While playing the game I felt that I

could explore things.
0.74

While playing the game I felt
adventurous.

0.78

While playing the game I felt activated. 0.82
While playing the game I felt frenzied. 0.75
While playing the game I felt excited. 0.66
While playing the game I felt jittery. 0.56
While playing the game I felt upset. 0.68
While playing the game I felt hostile. 0.78
While playing the game I felt

frustrated.
0.77

While playing the game I felt
dominant/I had the feeling of being
in charge.

0.66

While playing the game I felt
influential.

0.83

While playing the game I felt
autonomous.

0.71

While playing the game I felt
confident.

0.73
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accepted values for the fit indices were met. Figure 1
shows the path diagram of the factors (subscales)
obtained after confirmatory factor analysis and the factor
loads between the related items.

After the exploratory factor analysis, confirmatory factor
analysis is done to determine whether the structure in the
original study fits the sample to which the scale is applied.24

The Chi-Square goodness-of-fit test, goodness-of-fit index
(GFI), root mean square error of approximation (RMSEA),
comparative fit index (CFI), and adjusted goodness-of-fit
index (AGFI) are analyzed to assess the model’s fitness

(Esin 2018). The fit index values were RMSEA = 0.55,
GFI = 0.90, AGFI = 0.88, CFI = 0.94, and v2/df = 2.8,
which were found to be at an acceptable fitness level.
These results showed that the construct validity of the
model was achieved (Table 2).

Reliability process

Internal consistency (Cronbach’s alpha and item-total
score correlation), and time-dependent invariance methods
were used for the reliability analysis.

FIG. 1. Factor loadings between the subscales and the items of the scale.

Table 2. Fit Index Values of Confirmatory Factor Analysis

Fit index values Good fit Acceptable fit Model fit indices

RMSEAa 0 < RMSEA < 0.05 0.05 < RMSEA < 0.10 0.055
GFIb 0.95 < GFI < 1 0.90 < GFI < 0.95 0.90
AGFIc 0.90 < AGFI < 1 0.85 < AGFI < 0.90 0.88
CFId 0.95 < CFI < 1 0.90 < CFI < 0.95 0.94
v2/dfe,f v2/df < 3 3 < v2/df < 5 2.8

aroot mean square error of approximation.
bgoodness-of-fit index.
cadjusted goodness-of-fit index.
dcomparative fit index.
eChi-Square fit test.
fdegree of freedom.
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Internal consistency. The reliability of the GAMEX,
consisting of a total of 27 items, was assessed using item-
total score correlation, test–retest correlation, and Cronbach’s
alpha coefficient. The minimum value of the items should
be 0.30 for the item-total test correlation to be sufficient.22

The item-total score correlation values of the participant’s
responses to the scale items were analyzed and it was
found that there were four items below 0.30. When these
items were removed from the scale separately, the internal
consistency coefficients (Cronbach’s alpha) showed little
deviation from the general internal consistency coefficient
of 0.89. Therefore, it was decided to proceed with the anal-
yses without omitting any item. The item-total score corre-
lations of the scale ranged between r = -0.14 and r = 0.70
(Table 3).

The internal consistency coefficient of the scale was found
to be of very good value at 0.89, and the assessment tool was
highly reliable. The Cronbach’s alpha internal consistency
coefficients for the subscales were 0.91 for “Enjoyment,”
0.88 for “Absorption,” 0.87 for “Creative thinking and activa-
tion,” 0.78 for “Absence of negative affect,” and 0.81 for
“Dominance.” Moreover, the mean scores of the total assess-
ment tool and its subscales were analyzed. It was determined
that the total mean score of the scale was 91.27– 14.03, the
mean score of the “Enjoyment” subscale was 22.85– 4.24,
the mean score of the “Absorption” subscale was 14.89– 5.41,
the mean score of the “Creative thinking and activation” sub-
scale was 24.00– 5.60, the mean score of the “Absence of neg-
ative affect” subscale was15.63– 3.31, and the mean score of
the “Dominance” subscale was 13.89– 3.14 (Table 4).

Test–retest reliability. The scale was applied again after
2 weeks (15 days) to 56 participants to analyze the test–retest
reliability of the scale.

The time invariance of the scale was assessed by test–
retest correlation. Test–retest correlations were found to be
statistically significant for the total scale (r = 0.70) positively
and at a high level, for the “Absorption,” “Creative thinking
and Activation,” “Dominance,” and “Absence of negative
affect” subscales positively and at a moderate level (r = 0.55;
0.63; 0.63; 0.52), and for the “Enjoyment” subscale posi-
tively and at a high level (r = 0.76) (P < 0.001).

Discussion

This study was conducted to determine the validity and
reliability of the Turkish version of the GAMEX among
nursing students by adapting it cross-culturally. Since there
is no assessment tool for nursing students’ gameful experi-
ence in Turkey, this study is required for this culture. More-
over, there is only one study on the adaptation and validation
of the scale in a different culture and language among nurs-
ing students.20

After English–Turkish and Turkish–English translations
to ensure the linguistic equivalence of the Turkish form of
the GAMEX scale, the scale was decided to be comprehensi-
ble and applicable to the Turkish population, and the next
steps were taken.

During the content analysis of the scale, 12 experts in the field
of nursing assessed the items in the Turkish form using the
Davis Technique, and after the assessment, some corrections
were made in some expressions based on the recommendations

Table 3. Item-Total Statistics of the Scale

Items
Scale mean if item

deleted
Scale variance if
item deleted

Corrected item-total
correlation

Cronbach’s alpha
if item deleted

Item 1 87.3581 182.773 0.653 0.889
Item 2 87.3839 182.163 0.659 0.889
Item 3 87.4339 182.026 0.654 0.889
Item 4 87.3919 182.245 0.661 0.889
Item 5 87.5113 179.969 0.692 0.888
Item 6 87.7435 182.504 0.501 0.891
Item 7 88.5903 178.136 0.554 0.890
Item 8 88.9048 180.904 0.486 0.891
Item 9 88.7935 179.605 0.511 0.891
Item 10 89.0919 183.709 0.403 0.893
Item 11 89.1403 184.586 0.383 0.894
Item 12 88.2629 178.743 0.561 0.890
Item 13 87.9774 176.843 0.671 0.887
Item 14 87.8726 177.278 0.698 0.887
Item 15 87.9000 177.951 0.683 0.887
Item 16 87.9032 177.083 0.683 0.887
Item 17 87.6500 177.872 0.700 0.887
Item 18 87.8145 200.074 -0.142 0.905
Item 19 87.8274 178.689 0.679 0.888
Item 20 87.8145 180.836 0.579 0.890
Item 21 87.1726 196.460 -0.019 0.902
Item 22 87.1645 201.185 -0.174 0.907
Item 23 87.3323 200.494 -0.159 0.905
Item 24 88.0290 181.385 0.517 0.891
Item 25 87.7565 181.183 0.581 0.890
Item 26 87.8387 182.339 0.515 0.891
Item 27 87.5952 182.154 0.535 0.890
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of the experts. The CVI values of the scale items ranged
between 0.833 and 1.000, and the CVI value obtained for the
overall scale was found to be excellent at 0.972. When the litera-
ture was reviewed, it was observed that scale items with a value
higher than 0.800 were appropriate for content validity, and
those with a value of 0.900 and above were excellent.24–26 In
this context, the average CVI coefficient of the Turkish form of
the GAMEX scale showed that the content validity was quite
good.

Before the exploratory factor analysis of the Turkish form
of the scale, KMO and Bartlett’s tests of Sphericity should
be run to determine whether the data are normally distrib-
uted, the sampling adequacy value, and the effect of sample
size on the assessment results. This study showed that the
KMO value was higher than 0.50 and Bartlett’s test of Sphe-
ricity showed a significant difference, indicating that the
study sample was sufficient and fit for exploratory factor
analysis.25,26,28,29

The 6-factor model of the scale was not supported, and
the 5-factor model was validated. This result is not similar to
the original data18 or the validity study conducted in a differ-
ent language.20 The subscales of the original scale, “Creative
thinking” and “Activation” were merged into “Creative
thinking and Activation” and formed a single subscale in this
study. The difference between the results of Eppman et al.,18

and Márquez-Hernández et al.20 suggests that it may be cor-
related with language and sociocultural characteristics. In
scale adaptation studies, cultural differences may cause
changes in the number of items, subdimensions, and subdi-
mensions in which the items are located. In this study, in
which two separate subdimensions were combined, it is
thought that the characteristics of Turkish culture and lan-
guage were effective.22,24 Also, item 18 (while playing the
game, I felt jittery), included in the “Activation” subscale in
the original version of the scale, did not fit in this subscale in
this study and was shifted to the “Absence of negative
affect” subscale. This result was considered to be correlated
with cultural characteristics. In Turkish culture, it is very dif-
ficult for individuals to express their emotions without hiding
them. Especially when negative emotions are felt, avoidance
behavior can be exhibited instead of expressing them. There-
fore, it can be considered that item 18, involving the expres-
sion of negative emotion, is treated similarly to items 21, 22,
and 23, involving the expression of negative emotion and

students do not express their negative emotions due to cul-
tural characteristics.

After the exploratory factor analysis, confirmatory factor
analysis is done to determine whether or not the structure in the
original study fits the sample to which the scale is applied.24

The Chi-Square goodness-of-fit test, GFI, RMSEA, CFI, and
AGFI are analyzed to assess the model’s fitness in the analy-
sis.24 In the study, it was found that the fit index values were at
an acceptable level of fit. The values on the original version of
the scale were at an acceptable level, similar to this study. This
result showed that the factor structure of the Turkish form of
the scale was similar to the original form structure.

Cronbach’s alpha analysis is used in Likert-type scales to
determine the internal consistency of the data obtained from
the scale.25 A Cronbach’s alpha coefficient indicating inter-
nal consistency of <0.40 means that the scale is not reliable;
a coefficient ranging from 0.40<a < 0.60 means that the
scale has low reliability; a coefficient ranging from 0.60<a <
0.80 means that the scale is reliable; and a coefficient rang-
ing from 0.80<a < 1.00 means that the scale is highly reli-
able.28 This study revealed that Cronbach’s alpha coefficient
of the scale was at a high level of 0.89. The Cronbach’s
alpha value of the original version of the study was 0.85, and
the Cronbach’s alpha value of the other validity study was
0.89. In this context, it was observed that the study showed a
parallel with the other two studies.18,20

The same test is run on the same sample group at certain
time intervals to determine the reliability of the scale
against time. Although there is no definite information
about the time that should elapse between the two tests, it
is reported that it would be appropriate to apply the test at
intervals of either two to three weeks or four to six weeks.24

The correlations between the scores obtained after the test
determine the time invariance of the test. The correlation
coefficient is required to be at least 0.70 in time invariance.23

In this study, it was found that the coefficients of the sub-
scales of the Turkish form of the scale, which was applied at
2-week intervals, ranged between 0.52 and 0.76, the total
coefficient was 0.70, and there was a significant correlation in
all subscales, and the total score. The retest value of the scale
in different cultures and languages was found to be 0.89 and
showed a significant correlation. In this context, the signifi-
cant correlation result of this study showed a parallel with the
other adaptation study.20

Another important finding in determining internal con-
sistency is the item-total score correlation. A high item-
total score correlation improves the reliability of that item,
while a low correlation coefficient reduces reliabil-
ity.24,29,30 The literature states that scale items with factor
loads <0.30 should be removed.31,32 As stated before, the
item total correlation coefficients of 4 items, namely items
18, 21, 22, and 23 in the original version of the scale, were
found to be slightly below 0.30 in this study. Therefore,
four items were removed from the scale separately, and the
total item correlation was analyzed again. Based on the
results of the assessment, it was observed that there were
no significant changes in the factor loads of the items, even
when the items were removed. Therefore, it was deter-
mined that the factor loads of the scale, with 27 items, var-
ied between -0.14 and 0.70. Concordantly, Cronbach’s
alpha coefficients, test–retest reliability, and item-total

Table 4. Cronbach’s a Values and Mean Values of
the Scale and Subscales

GAMEX

Cronbach’s
alpha values
in the study

Mean – SD
(Min–Max)

Enjoyment 0.91 22.85– 4.24 (6–30)
Absorption 0.88 14.89– 5.41 (6–30)
Creative Thinking

and Activation
0.87 24.00– 5.60 (7–35)

Absence of Negative
Affect

0.78 15.63– 3.31 (4–20)

Dominance 0.81 13.89– 3.14 (4–20)
Total 0.89 91.27– 14.03 (43–131)

SD: standard deviation.
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scale correlation coefficients of the scale showed that the
internal consistency of the Turkish version of the scale was at
a good level and the scale was a valid and reliable assessment
tool.

Strengths and Limitations of the Study

The study is important as it is the first study to assess the
experiences of nursing students in gamification applications,
which have come out due to the change and development of
learning methods in education–teaching processes, one of
the important aspects of today, and to test the validity and
reliability of the scale in Turkish. The limitations of the
study are that the discussion is limited due to the lack of
studies on this topic and nursing students from a single met-
ropolitan region were included despite the large sample
group.

Conclusion

According to the results of the data of this study, it was
determined that the Turkish version of the GAMEX, consist-
ing of 27 items and 5 subscales, was a valid and reliable
scale to assess the gameful experience of nursing students in
their education. This result is highly significant, as the scale
is the first of its kind to assess the gameful experience of
nursing students in the national arena and one of the few
studies in the international arena. Accurate assessment of the
gameful experiences of the students would enable a better
understanding of the concept of gamification in the education
and training process. In addition, the ability to assess the
gamification experience would guide students to correct and
improve their learning outcomes obtained from the gameful
experience. Therefore, it is recommended to conduct new
studies on the psychometric properties and conceptual struc-
ture of the scale in different languages and cultures.
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13. Şahin G, Bas�ak T. Game-based learning in nursing educa-
tion. G€um€us�hane University Journal of Health Sciences
2019;8(3):308–314. https://dergipark.org.tr/en/download/
article-file/820535

14. Huotari K, Hamari J. A Definition for gamification: Anchor-
ing gamification in the service marketing literature. Electron
Markets 2017;27(1):21–31; doi: 10.1007/s12525-015-0212-z

15. Thangavelu DP, Tan AJ, Cant R, et al. Digital serious
games in developing nursing clinical competence: A sys-
tematic review and meta-analysis. Nurse Educ Today 2022;
113:105357; doi: 10.1016/j.nedt.2022.105357

16. Blanco AJ, Torente FB, Manjon P, et al. Using a videogame
to facilitate nursing and medical students first visit to the oper-
ating theatre: A randomized controlled trial. Nurse Education
Today 2017;55:45–53; doi: 10.1016/j.nedt.2017.04.026

17. Gómez-Urquiza JL, Gómez-Salgad J, Albendín-García L,
et al. The impact on nursing students’ opinions and motiva-
tion of using a “nursing escape room” as a teaching game:

8 ÇÖMEZ IKICAN ET AL.

D
ow

nl
oa

de
d 

by
 B

ilk
en

t U
ni

ve
rs

ity
 f

ro
m

 w
w

w
.li

eb
er

tp
ub

.c
om

 a
t 0

7/
09

/2
4.

 F
or

 p
er

so
na

l u
se

 o
nl

y.
 

http://dx.doi.org/10.1145/2181037.2181040
http://dx.doi.org/10.1145/2181037.2181040
http://dx.doi.org/10.1097/NNA.0000000000000976
http://dx.doi.org/10.3928/00220124-20201014-07
http://dx.doi.org/10.3928/00220124-20201014-07
http://dx.doi.org/10.1145/1979742.1979575
http://dx.doi.org/10.1145/1979742.1979575
http://dx.doi.org/10.1080/10376178.2015.1130360
http://dx.doi.org/10.1080/10376178.2015.1130360
http://dx.doi.org/10.1080/0144929X.2020.1817559
http://dx.doi.org/10.1080/0144929X.2020.1817559
http://dx.doi.org/10.3928/01484834-20191120-07
https://eds.s.ebscohost.com/eds/pdfviewer/pdfviewer?vid=0&sid=aa30b0e3-c490-461c-b70c-f323f81cf1e0%40redis
https://eds.s.ebscohost.com/eds/pdfviewer/pdfviewer?vid=0&sid=aa30b0e3-c490-461c-b70c-f323f81cf1e0%40redis
https://eds.s.ebscohost.com/eds/pdfviewer/pdfviewer?vid=0&sid=aa30b0e3-c490-461c-b70c-f323f81cf1e0%40redis
http://dx.doi.org/10.1515/ijnes-2020-0081
http://dx.doi.org/10.1097/NND.0000000000000570
http://dx.doi.org/10.1016/j.nedt.2017.10.002
https://dergipark.org.tr/en/download/article-file/820535
https://dergipark.org.tr/en/download/article-file/820535
http://dx.doi.org/10.1007/s12525-015-0212-z
http://dx.doi.org/10.1016/j.nedt.2022.105357
http://dx.doi.org/10.1016/j.nedt.2017.04.026


A descriptive study. Nurse Educ Today 2019;72:73–76; doi:
10.1016/jnedt.2018.10.018

18. Eppmann R, Bekk M, Klein K. Gameful experience in gami-
fication: Construction and validation of a gameful experience
scale [GAMEX]. Journal of Interactive Marketing 2018;
43(1):98–115. doi:10.1016/j.intmar.2018.03.002 1094–9968

19. Werbach K, Hunter D. For the win: How game thinking can
revolutionize your business. Philadelphia: Wharton. Digital
Press, 2012.

20. Márquez-Hernández VV, Garrido-Molina JM, Gutiérrez-Puertas
L, et al. How to measure gamification experiences in nursing?
Adaptation and validation of the gameful experience scale
[GAMEX]. Nurse Educ Today 2019;81:34–38; doi: 10.1016/j
.nedt.2019.07.005

21. Alpar R. Uygulamalı Istatistik ve Geçerlik—G€uvenirlik: Spor,
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