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Developing and Validating a Scale for Gamification
Acceptance: Insights from E-Learning Environments

Abstract:

This study develops a validated scale to measure the acceptance of
Gamification technology in e-learning environments, providing
insights into improving user engagement and learning outcomes. The
research was based on the descriptive survey approach. The research
tool was a scale for the acceptance of Gamification technology. A
purposive sample of 28 secondary school teachers was selected to
pilot the scale, ensuring its suitability for broader application. To
achieve the research objectives, a scale was built in its final form of
(39) paragraphs distributed over four dimensions. The first is entitled
"Expected ease of use" and includes (9) phrases. The second is
entitled "Perceived benefit" and includes (9) phrases. The third is
entitled "Perceived use intentions" and includes (10) phrases. The
fourth is entitled "Perceived actual use" and includes (10) phrases.
The Delphi method was used in developing the scale by consulting a
group of experts in the field of educational technology, where their
opinions were gathered regarding the appropriateness and quality of
the items. Using appropriate statistical methods, the results showed
that the scale had good psychometric characteristics based on the
indications of validity using virtual(arbitrators) validity of internal
consistency. The scale demonstrated high reliability (Cronbach’s
alpha = 0.976) across all dimensions. These findings suggest its
potential for use in identifying areas where e-learning environments
can be optimized.

Keywords: Gamification- e-learning environments- technological
acceptance.
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Introduction

Digital motivators are an effective tool in enhancing learners' motivation
and interaction with the learning environment. These motivators provide
distinctive mechanisms such as points, badges, and leaderboards, which encourage
learners to actively participate and explore leaming content. When designing
learning environments based on Gamification, positive behavior is not only
stimulated but also fostered openness to the use of technology and dealing with it
daily. This constant and encouraging stimulation can directly contribute to the
enhancement of technological receptivity in users, as learners overcome the
psychological fears or barriers associated with the use of technology and develop
positive attitudes towards it. Thus, Gamification become a strategic means of
supporting integration between digital tools and learners, raising the level of
technological acceptance and expanding their application in the educational
process.

The tremendous revolution in information and communication technology
has helped in the emergence of technological innovations and new methods in the
field of education, and the emergence of many modern educational trends in the
field of teacher preparation, training, and professional development as a direct
result of these contemporary developments and the use of the best trends for the
development of skills. Therefore, a need to employ technologies and technological
innovations to solve the problems we may face within educational institutions and
the most appropriate methods and means through which to provide experiences
and knowledge in a way that raises the motivations of learners and meets their
needs attractively and interestingly. These technologies are learning environments
based on Gamification, and this is in line with what was recommended by the
study of Abdul Sattar (2018), and many specialists and researchers called for the
need to utilize digital stimulators and employ them to address those problems
represented in the development of skills, as learning is a goal-driven social activity
determined by motivational factors to be able to perform assignments and tasks
effectively, so the employment of digital stimulators has spread in many digital
education systems and all areas of life.

Zardari et al. (2021) highlighted the growing reliance on e-learning, yet
their study insufficiently addressed the behavioral factors influencing Gamification
acceptance, as Saleem et al. (2022) indicated that in recent years, there has been a
lot of interest in the inclusion of Gamification in non-gaming domains. The use of
stimuli in education has great benefits for stimulation, user interaction, and social
influences. Items that have been used in games such as points, badges, feedback,
levels, rewards, challenges, etc. have been used in e-learning.

The educational concept of Gamification, as Ibrahim (2020) sees it, means
that it does not necessarily involve the use of a game, but involves the integration
and use of design elements, mechanisms, and techniques of games or patterns of
activity and methods used in their practice in contexts other than the context of the
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play, that is, non-recreational to improve the level of performance or address a
specific problem, as it depends on understanding the mechanisms and
characteristics of games, and applying them in activities outside the scope of
games to make them more interesting and stimulating, such as tests, competitions,
activities, and exercises.

Many studies have shown that Gamification is applied in many different
areas of life because this depends on understanding the mechanisms of games,
their characteristics, and their application in external activities to make them more
enjoyable, interesting, and stimulating, such as games. Examples of these areas
include shopping, sports, learning, information literacy, health, money,
entertainment, and security, and this has emerged to enhance positive aspects of
life (Boopathi et al., 2015; Hanus & Fox, 2015).

Gamification that can be employed to develop skills is many and varied,
including points, badges, leaderboards, progress bars, text titles, levels, and role-
playing or characters (Seaborn & Fels, 2015). Ozdener's study (2017) also pointed
to the positive impact of using elements of Gamification in training courses and
learners' participation rates in course activities and their ability to achieve
academic success for the learner through their motivation and motivation for the
learning process, while Carolyn's study (2016) indicated that Gamification takes
into account individual differences between learners and allow them to make
decisions, and these stimuli are presented in various forms, including points,
badges, niches, and leaderboards within the learning environment, which improve
learning results. In a related context, Phung's study (2020) aimed to find out the
negative impact of Gamification in e-learning from the point of view of university
students. It stressed that the shift to employing Gamification in e-learning is
inevitable, but it stressed that Gamification has negative effects that remain largely
implicit and are ignored. Its results also indicate that Gamification can make the
learner feel bored instead of paying attention, loss of confidence, stressed, feeling
helpless instead of trusting, annoyed, uncomfortable, dissatisfied, distracted, and
willing to surrender.

Acosta-Medinaet al. (2021) pointed out that in e-learning environments,
education institutions and teachers can include Gamification to create enjoyable
environments that increase learners' motivation and facilitate learning. Therefore,
designers and developers of educational tools based on Gamification should
measure their acceptance of them, as this factor is crucial in achieving the
purposes of these educational tools, and researchers may be able to prove more
factors that affect the preference for using educational tools based on
Gamification.

Akram Mustafa (2017) pointed out that it is important to study the user's
behavior towards technology and its applications, so one of the most important
criteria for the success of technology is the satisfaction and acceptance of its
beneficiaries. Measuring the acceptance of technology is not just to identify the
interaction between the application and the beneficiaries, but to look deeply at the
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behavioral factors that affect the extent to which the beneficiaries accept it and
according to the extent of the impact of the acceptance factors, the amount and
rates of participation are determined to show the need to study the acceptance or
rejection of technology and this is done according to the technology acceptance
model (Tam).

Many studies have also indicated that the technological acceptance model is a
strong indicator through which to predict the learner's desire to use technology in
various life situations and that this model is suitable for studying and interpreting user
behavior towards technology. One of these studies is the Dizon study (2016), which
revealed the validity of the technological acceptance model in investigating the
satisfaction and acceptance of Japanese university students in the use of electronic
tests based on the Internet. The results of the study showed that students have a high
degree of acceptance and satisfaction with Internet-based tests, the Cowan and Earls
study (2016), which indicated the validity of the technological acceptance model to
determine the trends of secondary school teachers in the use of tablets in the
classroom.

Lee (2023) also noted that technological progress has greatly affected
society, as it has developed technologies to meet its needs. She also explained that
tablets have captured the attention of teachers and that there is a need to determine
the importance of adopting effective strategies to promote their use among
academics and to identify important factors affecting teachers' use of technologies
and their associations with the technology acceptance model (Tam).

Given the vital role that Gamification plays in fostering educational
interaction and achieving desired goals in digital environments, it becomes
imperative to measure the extent to which users are receptive to these catalysts.
Technological receptivity is a critical factor in determining the effectiveness of any
educational technology, as it reflects individuals' willingness to use and interact
with it positively. Therefore, building an accurate metric to measure technological
receptivity is an essential step to understanding the impact of Gamification on
learners. This metric can provide reliable data that contributes to improving the
design of Gamification and adapting them to the needs of users, ensuring the
sustainability of positive interaction with digital tools and maximizing their benefit
in the educational process.

Research Problem and questions:

Despite the increasing adoption of Gamification in education, limited tools
exist to assess its acceptance among teachers. This gap hinders understanding of
how Gamification impacts engagement and learning outcomes. Technological
receptivity is a critical factor in determining the effectiveness of any educational
technology, as it reflects individuals' willingness to use and interact with it
positively. Therefore, building an accurate metric to measure technological
receptivity is an essential step to understanding the impact of Gamification on
learners. This metric can provide reliable data that contributes to improving the
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design of Gamification and adapting them to the needs of users, ensuring the
sustainability of positive interaction with digital tools and maximizing their benefit
in the educational process.

Many studies also aimed to find out the extent of technological acceptance of
Gamification in e-learning environments, such as the study of Al-Sayed et al. (2024),
which aimed to find out the extent of technological acceptance of Gamification
patterns in e-learning environments, and the study of Al-Mutasim (2023), which
aimed to measure the extent of technological acceptance of the leaderboard pattern as
one of the Gamification in an e-learning environment based on Gamification, and the
study of Al-Demerdash and Zaki (2022), which aimed to find out the extent of
technological acceptance of the digital stimulus strategy.

The researcher believes that the rapid digital transformations taking place in
the education sector, and the emergence of Gamification as an innovative tool to
stimulate and enhance learners' interaction with the digital educational
environment. There is still a gap in deep understanding of the impact of these
catalysts and users' receptivity to digital catalyst technology, highlighting the need
for accurate measurement of this receptivity. Researchers are challenged to
determine how responsive learners are to these ramifications and how effectively
they improve their acceptance and use of technology. Therefore, the research
problem arises in the following question: How can a measure be built that reflects
learners' acceptance of digital stimulus technology in e-learning environments
Research Objectives:

Building a measure of the acceptability of Gamification technology in e-learning
environments and know the level of acceptance or rejection for use by secondary
school teachers.

Research Importance
1. The research may contribute to enriching pedagogical literature and provide a
systematic tool to measure learners' acceptance of digital stimulus technology
in education, helping to understand their interaction with these environments.
2. The scale may provide accurate data that can be used to develop and design
more effective and engaging e-learning environments.
3. This scale can help education decision-makers assess the impact of
Gamification and adopt it as a strategy to improve learning.
Research Limits
—Human Limits - A group of (28) male and female secondary school teachers.
—Time limits: Applied during the academic year 2023/2024.

—Objective Limits: Current research has been limited to building a measure of
the acceptability of digital stimulus technology in e-learning environments.

Research Methodology: Due to the nature of this research and the objectives
it seeks to achieve, the descriptive survey approach was relied upon in building a
measure of acceptance of Gamification technology in e-learning environments.
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Research tools: A measure of the acceptability of Gamification technology in
e-learning environments.

Research Terminology:

- Gamification: Procedurally defined as the use and integration of the
principles and design elements of electronic games such as points, badges,
leaderboard, progress bar, titles, levels, rewards, and challenges in an
educational context through an e-learning environment based on Gamification.

- Technological receptivity: Procedurally, the researcher defines it as: Beliefs
of rejection or acceptance formed by secondary school teachers and affect
their behavioral attitudes towards the use of Gamification, making them intend
to conduct their behavior and intend to use or not to use them.

Theoretical framework:

The Concept of Gamification: In linguistic terms, the term "Gamification"

in English is closer to the term "Game"; this is what made the localization of the

term more relevant to games, and this has appeared in several definitions, as the
definition of Determinism one of the most accepted definitions of Gamification by
many educators, as it was defined as "the use of game design elements in non-
game contexts (Deterding et al., 2011, p2), and McIntos (2018) defined

Gamification as: a unique educational approach that ensures different game

elements (badges, leaderboards or points), and applies them in the context of

learning; This motivates learners and makes them more active, enjoyable, and
engaged when they interact with content, which in turn affects achieving higher
levels of academic achievement and modifying their behaviors(p.36). Walid

Youssef (2020) believes that Gamification in the educational context does not

depend on adding a game to develop specific cognitive and skill aspects, but

mainly on adding characteristics or elements of play that can simplify learning and
increase motivation and thus attract the learner and increase engagement in the
learning environment, and to reach the learner to the required educational output,
and this remains the primary goal of applying game stimuli.

Basic Rules and Principles for Developing Digital Stimulus-Based

Learning Environments:

Several factors help make learning more relevant in a learning environment

supported by Gamification. Raymer (2011), Kumar and Eisenberg (2023)

mentioned the basic rules and principles for developing learning environments

based on Gamification, which are adopted in the current study, namely:

- Setting educational goals to be specific and measurable, graded with difficulty,
with levels; long, medium, and short term.

- Provide frequent feedback, get feedback, and clarify how much progress has
been made in their learning.

- Collecting points after the learner completes the lessons successfully; to rise in
the levels, thus increasing the difficulty.
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- Reach levels with speed and efficiency at each level; the learner achieves
achievement, by earning badges.

- Each learner's speed in trying to answer, receiving feedback, collecting points,
and increasing levels.

- Learning metrics for teachers to observe learners through tools such as time
spent learning, badges, and levels.

- Measure progress to provide feedback, including flexible representations, as
progress columns, rather than percentages and fractions.

- Symbolic progression to have a system that allows learners to gain personalities
that have a trait of their own after completing the modules.

- The reward of effort, the multiplicity of small rewards is better than one large
reward, in proportion to the effort exerted.

- Scheduling the reward to be granted throughout the learner's study, and it
includes key elements: prerequisite, response, and reinforcement.

- Peer motivation, digital motivators include group or competitive tasks with
colleagues, so they feel committed to their colleagues, which is a motivation for
learning.

Types of Gamification: Kapp (2012); Mcintos (2018); Sailer et al. (2019);

Marin et al. (2019), El-Sherif (2019), Kumar and Eisenberg (2023), Gamification

are of two types: constructive Gamification, and Gamification for content.

ASeriskis and DamaSevicius (2014) classified Gamification from an integrative

and objective perspective.

The second axis is technological receptivity.

The concept of technological acceptance: Xiong (2018) defined
technological acceptance as how students perceive, accept, and adopt the use of
technology, and therefore it follows that the student's acceptance of technology is
ready to use this technology, and know Lemay et al. (2019) defined it as "how
learners perceive, accept and adopt a technological innovation, to be ready to use
it"(p.30), as well as Kubilinskiene and Kurilovas (2020) defined it as a factor
determining the benefit of employing technological innovations in educational
tasks and the acceptability of their application later"(p.115).

Reasons for spreading technological receptivity:

Allawneh et al. (2023) pointed out that educational institutions worldwide
face a period of unparalleled change in the progress of societies based on
information. The size, density, impact, information flows and interaction of
technology and global networks force educational institutions to reconsider their
traditional leadership and spread the idea of technological acceptance of
everything technological in the educational field, which contributes to improving
the educational environment, as well as using digital leadership based on
technology and information and communication systems. They have sufficient
readiness to apply those technological innovations well.
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Due to technological development and the knowledge explosion in the field
of education, education systems had to keep pace with this knowledge explosion, to be
able to catch up with the knowledge age. The multiplicity of innovative information
systems and the large number of complexities and difficulty in dealing with them are
all hindering elements for the end-user (End User), who usually faces a problem in the
ability to deal with these new and complex technologies when applied in facilities or
when replacing old systems with more modern systems, and therefore the failure of
these new technologies and systems to reach the goal for which they were set, which
is to achieve the greatest possible competition. There is a weakness in their
acceptance, which led to the establishment of an important model that determines
whether the user will be able to accept these new technologies and the extent of the
possibility of dealing with them. This model is called the Technology Acceptance
Model, which bears the acronym (Tam) (Al-Shammari & Al-Sheikhi,2022).

Characteristics of technological receptivity
Technological receptivity is characterized by a set of characteristics identified by
Gabra et al. (2019) as follows:

a) The comprehensiveness of aspects: It includes various cognitive, skill, and
emotional aspects in a balanced manner so that one of these aspects does not
overwhelm the other.

b) Vulnerability to global changes: Technological receptivity to global changes
is influenced by scientific and technological changes at the global level in
surrounding societies.

c) Influence by local changes: Technological receptivity is influenced by social,
cultural, and value changes at the local level in any society in terms of the
nature of life in this society and the values, customs, and traditions prevailing
in it.

d) The necessity for inclusive education: Technological acceptance is a necessity
for all as the international community adopts the slogan of education for all,
which enhances the importance of technological communication in the twenty-
first century.

e) Shared social responsibility: The dissemination of technological acceptance
is a collective responsibility of various institutions of society, including
educational, educational, media, and cultural institutions, and not the
responsibility of a specific institution.

Reasons why people accept technology:
Kamel (2017) pointed out that the two most specific reasons why individuals
accept or refrain from using technology are:

e First: Individuals tend to use a certain technological source when they
believe that this source will enable them to perform their jobs better, and this
factor has been called the expected benefit, as Ibrahim (2015) refers to the
expected benefit (Perceived usefulness) as the individual's expectations that
his use of technology benefits him in improving the performance of his tasks
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and tasks or the degree to which the individual believes that using a system
will improve his job performance, as individuals tend to use a certain system
when they believe that this system will enable them to perform their jobs
better.

e The second is that if people are convinced that this source is useful to them, they
may at the same time think that it is very difficult for them to deal with it, and this
may suggest the expected benefit of using the Vodafone system for non-use, and
this factor is called the expected ease of use, Mohamed and Abdallah (2019)
indicate that the expected ease of use is the degree to which an individual believes
that his use of a system will be the least effort it will perform, and there is a direct
and indirect impact of the expected ease of use on the behavioral intention of the
potential system user, and the more the user's view of the new technology as easy
to use and useful, the more there is a positive trend towards it, and thus provides
the desire and motivation to use it, and Kusumadewiet al.(2021) believes that the
intention of use can be linked to individual feelings, whether positive or negative
about the intention to carry out activities.

Evolution of the Technology Acceptance Model (Tam)

Finkbeiner (2017,59) and Okorie et al. (2023,326) that Davis (1985) modified the
Technology Acceptance Model (tra) Theory of Reasoned Action, a conceptual
model used to understand and interpret human behavior, especially in the field of
technology adoption and innovation.  Developed by Martin Azzen and Ajzen
(Fishbein and Ajzen, 1975), it focuses on the psychological and social factors that
influence decision-making and behaviors - this modification was called the
Technology Acceptance Model (Tam), which was then used in several subsequent
studies. Davis's goal was to predict the acceptance of computers by end-users
through their intentions. He put the initial picture of the model in the following
form:

Figure. 1
The first version of Davis' technology acceptance form

System features &

capabitition

Stimulus Orgonism Response

Note.

Source Okorie et al. (2023,326)

Ali (2017), Shaimaa Mohammed (2018), Finkbeiner (2017,59), and Okorie et al.
(2023,326) indicated that the recent modification of the technology acceptance
model consists of the following dimensions and factors, which are the dimensions
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that the researcher relied on in dividing the measure of acceptance of Gamification
technology, namely:
A- Behavioral variables (BV): These include the following:

e Perceived ease of use (PEOU): refers to the degree to which an
individual believes that the use of technology (a particular system) is easy
and free of physical and mental effort.

e Perceived usefulness — PU: refers to the degree to which an individual
believes that the use of technology (a particular system) can enhance and
improve their performance at work.

¢ Behavioral intention (BI): It means the planned behavior of an individual
and is expected through perceived ease of use, and perceived benefit.

e Actual use — AU: The actual practice of using technology in an individual
and is predicted by behavioral intention.

B- External variables (EV): Such as demographic variables. These external
variables affect ease of use and perceived benefit.

Fig. 2.

The final version of Davis' technology acceptance form

2

me Percelved
ease of

| External
variables

Actual

use

Dosign Festures

Cognitive Response Affective Resy ol Rowp:

Note.

Source Okorie et al. (2023,327)

Research Methodology and Procedures:

Research Community: Represents the research community of all secondary

school teachers.

Research sample: It consisted of a random sample of secondary school

teachers with a strength of (28) teachers.

Research tool: It was represented in the digital catalyst technology acceptance

scale, where the vocabulary of the scale was distributed in four dimensions, and it is in

its final form of (39) paragraphs representing the indicators that indicate the

acceptance of digital catalyst technology, within (4) basic dimensions, and the

researcher followed the following steps during the preparation and construction of the

scale:

1. Determine the goal of the scale. The scale aimed Developing a Technology
Acceptance Scale Suitable for Gamification technology in the e-learning
environment and relied on the five-point Likert method in designing the scale.
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2. Sources for preparing the scale: In preparing the scale, the researcher relied
on reviewing the references and studies related to the subject of the study.

3. Determining the axes of the scale: In light of the review of previous studies, the
axes of the scale of acceptance of Gamification technology were determined as
follows: The first axis is entitled Expected Ease of Use and includes (9) phrases,
including (6) positive, and (3) negative, the second axis is entitled Perceived
Benefit and includes (9) phrases, including (7) positive, and(2) negative, the third
axis is entitled Perceived Use Intentions and includes (10) phrases, including (8)
positive, and(2) negative, and the fourth axis is entitled Realized Use and
includes (10) phrases, including (7) positive, and(3) negative, and the positive
and negative phrases were randomly distributed under each axis.

4. Preparation and drafting of the vocabulary of the scale in its initial form:
The scale in its initial form included (38) phrases, distributed over (4) dimensions
of each dimension under which a set of phrases indicates the dimension.

5. Measure the intensity of the response and correct the scale. Five weights
were placed to respond to each of the statements of the scale so that their
intensity varies between full approval and full opposition, which are (strongly
agree - agree— neutral - disagree - strongly disagree), and these possibilities
were placed based on the five-Likert scale in the paragraph grading to measure
the teachers' response to the statements of the acceptance scale and the number
of paragraphs of the scale in its final form was 39 paragraphs.

6. Setting the scale instructions. The instructions for the scale were drafted and
placed on the cover page, and the researcher took into account when developing
the instructions for the scale that the instructions should be clear and specific.

7. Scale experiment: The scale was applied to a sample of secondary school
teachers, with a strength of (28) teachers. The exploration experiment aimed to:
(Verify the validity of the internal consistency of the scale and verify the stability of
the scale).

Calculation of statistical coefficients (psychometric properties) of the scale of

acceptance of digital catalyst technology:

Apparent validity (the validity of the arbitrators): Integration of the Delphi

Method for Evaluating the Technology Acceptance Scale in Gamification -Based E-

Learning Environments, The Delphi method was utilized to gather and analyze the

opinions of 35 experts to evaluate the Technology Acceptance Scale in Gamification -

based e-learning environments. This method aimed to achieve consensus among
experts to ensure the validity and reliability of the scale.

Steps for Applying the Delphi Method

Selection of Experts Thirty-five experts were selected according to criteria including
practical experience in educational technology, e-learning, educational psychology,
and the design of measurement tools. The selection criteria also required a minimum
of five years of experience in the relevant fields.
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Evaluation Rounds

Round One: The initial version of the scale was distributed to the experts, Experts
were asked to review the items based on: The clarity of the scale's items, The
relevance of each statement to its corresponding dimension, The appropriateness of
the scoring method used, Suggestions for deleting, adding, or modifying items,
Scientific accuracy and phrasing of the scale items, with recommendations for
adjustments if necessary, Textual comments and suggested amendments were
collected from the experts.

Round Two: The items were revised based on feedback from the first round, Experts
were then asked to evaluate the revised items using a five-point Likert scale, The
degree of consensus was calculated using Kendall’s W coefficient, which was found
to be 0.87, indicating a high level of agreement among experts.

Validity of internal consistency: To ensure the validity of the internal consistency
of the scale, the researcher applied the scale to an exploratory sample of (28) secondary
school teachers from the study community and outside the research sample, and then
calculated the correlation coefficient (Pearson) between the degrees of each phrase and
the total degree of the axis to which it belongs, as well as the correlation coefficients
between the degree of each axis and the total degree of the scale. The results were as
follows:

Table 1

Pearson correlation coefficients between the degree of each statement and the
total degree of the axis to which it belongs (n= 28)

The first axis: The second axis: Axis 3 Intentions of Axis Four: Actual
Perceived ease of use | Perceived usefulness Use Use
Number Correlajcion Number Correla'tion Number Correla_tion Number Correlajtion

coefficient coefficient coefficient coefficient

1 0.760** 1 0.707** 1 0.867** 1 0.816%*

2 0.599** 2 0.780** 2 0.799** 2 0.789%*

3 0.806** 3 0.807** 3 0.847** 3 0.769 **

4 0.574%** 4 0.647** 4 0.917** 4 0.756**

5 0.693** 5 0.648** 5 0.883** 5 0.457**

6 0.663** 6 0.826** 6 0.813** 6 0.823%%*

7 0.654** 7 0.933** 7 0.908** 7 0.894*%*

8 0.585** 8 0.922%** 8 0.708** 8 0.731%*

9 0.807** 9 0.783** 9 0.565** 9 0.786**

10 0.855** 10 0.751%** 10 0.710%*
(**) Sig 0.01 (*)Sig 0.05

It was clear from the above table that the values of the correlation coefficients
between each of the axis phrases and the total degree of the axis are statistically
significant and with positive values, as they ranged between(t=0.457) and
(t=0.933) at the level of statistical significance (0.01) and the level of significance
(0.05), which indicates a high degree of internal consistency and the correlation of
the paragraphs of each axis of the scale with its total degree.
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Table 2
Pearson correlation coefficients between the score of each axis and the total
score of the scale

axis Correlation coefficient
The first axis: Perceived ease of use 0.904%**
The second axis: Perceived usefulness 0.916**
Axis 3 Intentions of Use 0.919**
Axis Four: Actual Use 0.967**

(**)Sig 0.01

It was clear from the above table that the correlation coefficient between the axis and
the total score of the acceptance scale is a statistical function with positive values, as
it ranged between (t=0.904) and(t=0.967) at a level of statistical significance (0.01),
which indicates the validity of the axes and their association with the tool and the
confirmation of the structural validity of the tool with its four axes.

2-Stability:

To verify the stability of the scale, the researcher applied the scale to a survey sample
of (28) teachers from the study population and from outside the research sample,
which is the same as the validity sample, using the (Elva-Cronbach coefficient) and
the half-partition to verify the stability of the scale. The results are shown in the

following table:
Table 3
Stability coefficient (alpha-Cronbach) for the technological acceptance scale (n = 28)
Number of alpha Half-split
Study tool Phrases coefficient

The first axis: Perceived ease of use 10 0.872 0.819
The second axis: Perceived usefulness 10 0.916 0.893
Axis 3 Intentions of Use 9 0.934 0.927
Axis Four: Actual Use 10 0913 0.692
Scale as a whole 39 0.976 0.938

It is clear from the previous table that the technological acceptance scale and its
axes have statistically acceptable stability coefficients, as the value of the total
stability coefficient of the scale by the half-partition method was 0.938 and by the
Alpha-Cronbach method, the value of the stability coefficient was 0.976, while the
stability coefficients of the sub-axes ranged between 0.692 and0.934. This
indicates a high level of stability, and from the results of honesty and stability, the
scale has excellent psychometric properties that allow its use and reassurance of its
results.

8. Preparing the scale in its final form.
After making the amendments of experts and arbitrators to the paragraphs of the scale,
which consisted of reformulating some words to clarify the meaning of the phrase

485
2025 . ¢ smuadlly Gutlad) a3l . jde galal) alaal)




e gill Al c¥lme § Bigmdl Alma

better for the sample, the researcher reached the scale in its final form to (39) phrases,
distributed (4) each axis under which the group of phrases indicating the axis falls.
Results of the study:

To answer the main question of the study, which asks how to build a scale that
reflects teachers' acceptance of gamification technology in e-learning environments,
the methodology and procedures section of the research addressed this question.
Additionally, the results of the evaluators' assessments were detailed as follows:

Amendments in Round One:

e Three items were removed due to their irrelevance to the scale’s objectives.

o Thirteen items were revised to enhance clarity.

e Three new items were added based on expert suggestions.

Amendments in Round Two:
o The evaluation results showed an overall consensus of more than 87% on the

revised items.

e Minor adjustments were made to the wording of two items to improve
accuracy.

o Some items were reallocated to different dimensions for better alignment with
the scale structure.

This comprehensive application of the Delphi method ensured the
refinement and reliability of the Technology Acceptance Scale in
gamification-based e-learning environments. The final form of (39)
paragraphs representing indicators of acceptance of Gamification technology,
within (4) basic dimensions, the first of which is entitled "Expected ease of
use™ and includes (9)phrases, of which (6) are positive, and(3) are negative,
the second is entitled "Perceived benefit" and includes (9) phrases, of which
(7) are positive, and(2) are negative, the third is entitled "Perceived use
intentions” and includes (10) phrases, of which (8) are positive, and(2) are
negative, the fourth is entitled "Perceived actual use" and includes (10)
phrases, of which (7) are positive, and (3) are negative.

Based on the research findings, it can be said that the scale in question has a great
deal of confidence in being an honest and consistent measure of the acceptance of
Gamification technology in e-learning environments in a scientific manner. This scale
can be an effective measurement tool for researchers and practitioners in the field of e-
learning to assess the acceptance of Gamification technology in e-learning
environments and analyze its impact on interaction and learning. The research also
opens prospects for future studies aimed at employing this metric in diverse
educational contexts, which contributes to improving the design of learning
environments and promoting their use to make the most of Gamification technology.

Recommendations:
o Utilizing the scale in future studies to analyze gaps and improve
gamification-based electronic learning environments.
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« Integrating the scale as a standardized evaluation tool within the quality
assessment instruments of gamification-based electronic learning
environments.

o Designing training programs based on the scale's results to enhance
teachers' awareness of the importance of gamification technology and its
effective integration into teaching strategies.
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