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ABSTRACT

This research delves into the distinctive challenges faced by educators of gifted
students in Jordan, specifically focusing on the intricacies of delivering compelling
lectures that foster academic excellence. To tackle this challenge, the study explores the
potential of integrating game elements into the educational framework, with a
particular emphasis on harnessing the popular platform Kahoot! to enhance
engagement and academic achievement among gifted students. The primary goal is to
evaluate the effectiveness and enjoyment of Kahoot! as a learning approach for gifted
students in Jordan. Employing a quantitative methodology, the research analyzes data

from 112 gifted students actively involved in using Kahoot! as an integral part of their
learning experience. The investigation aims to scrutinize Kahoot!'s impact on the
academic achievements of gifted students while assessing the potential benefits
associated with integrating gamification elements into pedagogical strategies. The
findings significantly contribute to determining the suitability of Kahoot! as a teaching
strategy that incorporates gamification elements, especially in enhancing the academic
accomplishments of gifted students in Jordan. Furthermore, the study explores
innovative solutions to engage gifted students by infusing gaming elements into the
instructional process, providing valuable insights for broader applications of

Mathematics learning
Student engagement.

gamification techniques to enhance engagement, motivation, and knowledge retention
among gifted students within the Jordanian educational landscape.

Contribution/ Originality: This research tackles the engagement challenge among gifted studentsin Jordan by
integrating game elements, focusing on Kahoot! The study provides empirical evidence on Kahoot!'s effectiveness in
enhancing academic achievements, offering practical insights for educators and policymakers aiming to boost

engagement, motivation, and knowledge retention among gifted students in Jordan.

1. INTRODUCTION

Incorporating game design elements into gaming situations, known as gamification, has attracted significant
attention from academic and industry circles [17]. One known example of a learning tool is Kahoot!, which has
gained widespread recognition. This platform enables users to easily create, share, and participate in learning and
trivia games. Its effectiveness becomes particularly evident when several participants use it. The game host displays
questions on a screen and gives players a PIN to join the game. Participants can answer these questions using their

devices. A shared screen displays the responses [27].
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Furthermore, educators can use Kahoot! challenges for assigning homework or facilitating training sessions. As
a game-based learning tool, Kahoot! empowers teachers to gather valuable data and customize lesson plans to cater
to students' individual needs [37. In summary, Kahoot! is a prominent gamified learning tool that allows for the
creation and engagement in learning and trivia games. It offers a seamless experience for both participants and
hosts, with featuressuch as unique PINs and shared screens.

Moreover, Kahoot! Challenges provide additional flexibility for educators to assign homework or conduct
remote training sessions. By harnessing the power of gamification, Kahoot! It enables teachers to collect data and
adapt their teaching to better meet their students'needs.

Within the context of Jordanian education, Kahoot! serves as a gamified learning platform that aids educators
in addressing the distinctive characteristics of their students. Individuals and groups can use it to cultivate a
lifelong passion for learning, curiosity, and enjoyment. Recognizing the limitations of traditional teaching methods
in effectively engaging contemporary students, numerous educational institutions have embraced gamification,
emphasizing leveraging Kahoot! to enhance mathematics education and reap many benefits [47]. Teachers have
diligently endeavored to develop engaging teaching strategies that offer advantages and support learning while
catering to the specific requirements of their students. Conventional education often relies on a one-way
communication model, resulting in students' disengagement due to their limited ability to actively contribute to
learning discussions [57]. Educators can create interactive and participatory learning environments by
incorporating gamification elements through platforms like Kahoot! thereby cultivating heightened student
engagement and fostering meaningful learning experiences.

Traditional education often prioritizes lectures and neglects student interaction, resulting in boredom, student
dissatisfaction, and a decline in academic performance. To address this issue, remote learning has emerged as a
solution to engage gifted Jordanian students and prevent classroom boredom. However, teachers may require
support in creating engaging classroom content. As a result, many educators have embraced innovative approaches
to enhance student achievement and satisfaction, with gameplay as a teaching tool being one such method [67.

In today's era, students must adapt to skill changes and adjust [77. Incorporating technology in classrooms has
fostered increased participation from both students and teachers. With the growing prevalence of technology,
computer-assisted learning has. Researchers have explored its potential advantages in teaching mathematics [8, 97].
Educators and assessment experts appreciate technology because it enables effective evaluation of students
mathematical abilities compared to conventional paper-based methods [107]. However, when introducing
gamification in areas including education, it is crucial to consider the users' characteristics [87].

This research seeks to comprehensively explore the implementation of gamification in education. As indicated
in Field's study [97] gamification in education utilizes game mechanics to captivate students' interest and enhance
their engagement. The integration of specific components is aimed at creating a learning experience that mirrors
games, facilitates game-like actions, and cultivates a sense of enjoyment, ultimately promoting sustained focus on
learning [117.

Kahoot! is a viral platform that effectively integrates game elements into education. Originally designed for
universities and colleges, Kahoot! It combines playfulness with learning and potentially motivates students,
particularly in distance learning settings [127. Schools, campuses, or homes can utilize it to enhance learning
outcomes and participant engagement, among other benefits. Many universities in the United States use Kahoot!
For purposes such as assessing student comprehension or facilitating deeper exploration of subjects. Additionally, it
can serve as a fun icebreaker activity at the beginning of a class, with open-ended questions used to assess students'
knowledge [137].

Despite the integration of technology into various aspects of education, its widespread adoption is not yet
universal in all areas. The use of technology in schools may still be optional and not consistently implemented. This

phenomenon requires investigation, considering factors such as the recent increase in media prices influencing
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technology adoption [147]. With the continuous evolution of the internet and the accessibility of low-cost cellular
technologies, mobile learning is advancing. Teachers are intrigued by the potential of technology as it allows for
incorporating games, videos, music, and other media into the learning process. However, despite the availability of
numerous educational apps, teachers' limited usage of classroom computers and other technologies remains an issue.
Students often use phones and other technologies for entertainment and socializing, which can negatively impact
their academic performance [157.

Within Jordanian classrooms, this research aims to assess the practicality, user-friendliness, and engagement
level of Kahoot! as an instructional tool for students. The research aims to investigate whether Kahoot! An
educational platform that uses games to enhance students learning experiences, should be introduced in classrooms.
Kahoot! Utilizes game-based learning techniques to boost students’ academic performance. It is crucial to conduct
an assessment to ascertain its efficacy. The findings of this evaluation suggest that incorporating gaming elements
into instruction can foster student interest and facilitate the application of learned material. Mathematics, an
integral part of everyday life, plays a significant role in problem-solving, decision-making, and foresight [167].
Developing cognitive skills to solve mathematical problems, including recognizing symbols and comprehending
mathematical language, is crucial. It is essential to investigate students' mastery of mathematical concepts and skills
and understand how well they comprehend the presented information [177].

The research conducted by Fitri [187] and Pomalato, et al. [197 highlights the close connection between
mathematical word problems and real-world situations. These word problems present students with challenges that
require the application of mathematical concepts in practical contexts. Mathematical language can solve narrative-
based questions, which mimic everyday scenarios [207]. Consequently, students must comprehend the problems and
engage in reasoning to solve them successfully. Word problems often pose difficulties for students [217]. Many
students require assistance when it comes to solving these types of problems in mathematics. Yanuarto and
Romadona [227 suggest that students' struggles with learning mathematics stem from a tendency to memorize
formulas without genuinely understanding the underlying concepts. Mistakes made by students in solving word
problems often result from challenges in applying mathematical principles. Lack of understanding and an inability
to fully comprehend the issue's essence can also lead to mistakes [237.

The primary objective of this study is to identify and address errors made by students to enhance their
performance through the Kahoot! platform. By gaining insights into the mistakes made by students, educators can
assess their understanding of mathematics. Furthermore, teachers can provide customized assistance to those
students who may need it [247. Analyzing the types of errors made by students not only reveals the specific areas

where mistakes occur but also provides valuable information on their comprehension of the subject matter.

2. METHODOLOGY
Participants: This study included Jordanian teachers and gifted students. The sampling technique involved
selecting one teacher and five gifted students randomly assigned from each school. This resulted in the recruitment

of 112 gifted students from various colleges and schools in Jordan.

2.1. Data Collection
1. Questionnaire Administration (First stage):
e A questionnaire was administered in the first stage to gather perspectives of gifted students and teachers on
the use of Kahoot! in online education.
e  The questionnaire consisted of game-based questions to assess cognitive abilities.
e Both gifted students and teachers received the same questionnaire for consistency.
¢  Gifted students' questionnaire had two parts: five open-ended statementsand ten closed-ended statements.

e Teachers' questionnaire comprised ten closed-ended questions and seven open-ended questions.
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e  Closed-ended questions utilized a validated Likert scale, ensuring reliability and validity.

2.2. Treatment Phase
e The study involved two groups of students: the experimental group and the control group.
e The control group received traditional instruction on utilizing the internet and smartphones for accessing
course materials.

e  The experimental group utilized Kahoot!, a game-based learning application, for online instruction.

2.8. Examination Process
e A specific group of students participated in the study project, undergoing a pre-test and a post-test for the
final examination.
e  The pre-test assessed students' knowledge or ability before instructional intervention.
e The post-test evaluated mastery of content afterreceiving instruction.
e  The post-examination included a thinking exam (Weighted at 75 points) and a numerical test (Weighted at
25 points), totaling a maximum score of 100 points.
e  The test’sreliability coefficient of 0.85 indicates a high level of consistency in its results.
Data Analysis: Quantitative data analysis methods were employed, following the approach outlined by AlAli
and Al-Barakat [257. We conducted statistical analyses, including descriptive statistics and inferential analyses, to
evaluate the influence of Kahoot! on the academic performance of gifted students. The three-stage research design

aligned with the methodological recommendations of Cohen, et al. [267].

3. FINDINGS AND DISCUSSION

This section focuses on analysing quantitative and qualitative data obtained from the questionnaire responses
of gifted students. We conducted a comprehensive analysis of the questionnaire responses, meticulously recording
each respondent’s answers to each question. Prior to implementing Kahoot! for online learning, the researcher
gathered data from gifted students to gain insights into their specific needs.

The data analysis revealed that gifted students expressed a need for assistance in finding suitable online
learning methods. They found the traditional instruction format monotonous, as teachers predominantly relied on a
limited range of media. Table 1 presents the findings that textbooks and worksheets were the most frequently
employed teaching methods among most teachers, with 61.2% and 22.1% of teachers considering them effective,
respectively. Teachers rarely utilized game-based online learning platforms. The preference for textbooks can be
attributed to their availability and perceived usefulness, as they are an integral part of the Curriculum 2017,

endorsed by the Ministry of Education.

Table 1. Media utilized in onlinelearningand forms of entertainment in educational media.

Statement Forms of entertainment and percentage
Teachers employ various types of media to support Textbook | Students’ | Presentation [ Game
instruction during the online learning process. (61.2%) | worksheet slide (6.5%)
(22.1%) (9.9%)
Participants' opinions on the most suitable form of Game Comic Video Music
amusement to be incorporated into instructional materials. (48.7%) (31.8%) (18.4%) (6.4%)

However, teachers acknowledged the immense potential of game-based learning platforms for enhancing online
education. This recognition underscores the benefits of incorporating interactive and engaging methods into the

learning process, as observed by the teachers in this study.
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The importance of having effective teaching methods and incorporating enjoyable elements into online learning
cannot be understated. This necessitates using modern platforms like Kahoot! to enhance the learning experience.
The enthusiastic responses from students regarding their preferred forms of amusement in educational media
further validate this need. According to the data presented in Table 1, 48.7% of online learners preferred gaming as
a source of entertainment. However, it is essential to note that meeting the needs of gifted students requires more
than just gaming. This issue stems from teachers' lack of knowledge and experience and concerns about the
potential financial implications of incorporating educational media [277].

Over the years, the academic community has developed numerous educational platforms [15,287]. Researchers
have recognized educational games as effective tools for enhancing student learning among these platforms [287].
Following the implementation of Kahoot! for online learning, a subsequent questionnaire was administered to gifted
students to evaluate their experience with the platform. The questionnaire aimed to assess their satisfaction with
Kahoot! and determine the impact of incorporating engaging and enjoyable elements in online education. Out of the
112 gifted students surveyed, an overwhelming majority of 91.7% believed that online education should include
exciting and enjoyable elements. This finding underscores the importance of incorporating a sense of joy and
engagement in the classroom environment, as it helps maintain student involvement.

One of the gifted students raised a thought-provoking question: "Would the inclusion of entertaining learning
media, such as the Kahoot! platform, significantly impact the issue of losing concentration during learning?" This
question garnered support from the majority of students, with only 6.14% expressing disagreement. Previous
research conducted by Daryanes and Ririen [297 also supports the idea that media-enhanced learning is more
engaging for students. Moreover, it is noteworthy that 75.04% of the 112 students surveyed disagreed with the
statement, "Even though I use Kahoot! which is fun, I still find it more difficult to understand the subject matter."
This further highlights the significance of Kahoot! -based learning for Jordanian gifted students, emphasizing its

positive impact on their learning experience.

Table 2. Primary reasons cited by students for choosing Kahoot!in the online learning environment.

Statement Forms of entertainment and percentage
I am curious about the rationale behind | Facilitating Infusing Augmenting Boosting
your choice of employing Kahoot! for | studentsto enthusiasm students' student
numerous online learning activities. enhance their and diversity concentration motivation
understanding into the online [ on their studies | tolearn
of the material learning (10.5%) through
(20.3%) experience assistance
(41.2%) (27.8%)

Kahoot! has the potential to play a crucial role in educational activities due to a variety of factors. Statistical
data indicates that most gifted students believe incorporating at least one game into their online education would
make it more enjoyable. These students view Kahoot’s entertainment value as a beneficial factor that enhances
learning and makes the educational experience more engaging. Additionally, gifted students express the belief that
Kahoot! has the potential to enhance their learning outcomes. Table 2 reveals that a significant number of gifted
students strongly believe in integrating Kahoot! Online instruction would effectively reduce boredom.

Furthermore, these students believe in the effectiveness of the game-based platform Kahoot! It can help them
study more efficiently and derive greater enjoyment from learning. The survey results overwhelmingly support the
use of Kahoot! for online learning, with the majority of gifted students endorsing its implementation as a mandatory
tool. This research highlights the inclination of online gifted students to seek engaging learning experiences to
combat monotony. Therefore, depending on individual perspectives, the game-based platform of Kahoot! It can

potentially assist gifted studentsin avoiding the monotonous aspects of online learning.
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Concurrently, an evaluation is being conducted to compare the problem-solving skills of gifted students using
Kahoot! The comparison begins by summarizing the normality and homogeneity tests conducted on the
experimental and control groups. We then examine the mathematical problem-solving abilities of the gifted
students in both groups before and after the intervention. A pre-test is administered to assess their problem-solving
skills, and following the intervention, the post-test scores of the experimental and control groups are compared to
evaluate their proficiency in solving mathematical problems. The subsequent sections (Table 3) present the

statistical data test results, providing further insights and analysis on this comparison.

Table 3. Statistical dataresults of students' worksheets in thelearning of mathematics.

Test Group Statistics test df Sig. value

e  Learning with Kahoot! 0.81 82 0.07
Pre-test - - -

e  Kahoot! In the online educational setting 0.83 82 0.12

e  Learning with Kahoot! 0.84 82 0.06
Post-test - - -

e  Kahoot! In the online educational setting 0.86 82 0.13

According to a study, the Kahoot! platform has been found to outperform online learning in terms of learning
efficacy. There are notable differences in the effectiveness of these two approaches. As shown in Table 3, the study's
tindings reveal a significant 8.27-point difference in post-test scores between the experimental and control groups,
indicating a meaningful interaction. A comparative analysis of the results further supports this conclusion. Prior
research has shown that Kahoot! can potentially reduce the achievement gap between students learning online and
those attending traditional in-person classes. Specifically, a study conducted in Jordan found that Kahoot!
Significantly benefited gifted studentsin the online learning environment.

Surprisingly, despite the challenges of online learning, gifted students use Kahoot! Achieved better academic
outcomes compared to their peers who relied on traditional textbooks or conventional learning methods. This
finding emphasizes the importance of integrating Kahoot!'s interactive learning environment [307] supporting
previous research in this area.

Additionally, the research reveals that gifted students not only enjoy learning through Kahoot! But they also
demonstrate significant progress in their learning outcomes. Given Jordan's emphasis on online education and the
positive reception of the Kahoot! It is crucial for Kahoot! to enhance its support for gifted students in adapting to
diverse online learning environments further. The platform should be flexible enough to accommodate each
student's unique learning strategies and preferences. Consequently, gaining a comprehensive understanding of the
learning preferences of gifted students becomes essential to advancing online education in Jordan.

Researchers conducted a small-scale study in a fictional teacher education program to explore the experiences
of using Kahoot! as a gamified formative assessment tool. The initial quantitative findings revealed that most
participants hadn't previously used a computer-based response system for in-class evaluations. Nevertheless, they
were learned from using Kahoot! They were so impressed that they even suggested all teachers use it. The
participants views on using Kahoot! as a formative assessment tool were positive and beneficial. These results align
with studies conducted on electronic response systems such as Kahoot! For instance, Frisnoiry, et al. [81] stated
that a significant percentage of preservice teachers found Moodle e-exams beneficial and supportive of their
learning, and they desired to use them in other sessions. The conclusions drawn in this study were based on the
responses of preservice teachers who had firsthand experience with electronic tests.

Further research conducted by Prieto, et al. [827] demonstrated the use of Kahoot! Using gamification to
evaluate students’ progress resulted in outcomes including increased attendance, intrinsic motivation, and
attentiveness. Kahoot! has become widely popular as a response system. According to Saragoglu and Kocabatmaz
[337 Kahoot! showed higher levels of emotional and behavioural engagement among students compared to other

platforms, like ClassDojo, Facebook, Survey, and Padlet.
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This study effectively integrates game-based learning into the education of gifted students. Teachers can
captivate students by incorporating game elements into the course content using Kahoot! a recognized platform for
gamification of education. By infusing fun challenges and healthy competition, gamification enriches the learning
journey. The integration of gamification within the learning platform positively impacted perceived usefulness and
satisfaction. Moreover, evidence suggests that gamification may improve academic achievement and enhance
understanding of subjects. By offering gifted students’ comfort and satisfaction, gamification has the potential to
impact them positively on an individual level. The research study also revealed that gifted students evaluated
Kahoot! Positively in terms of its effectiveness as a gamified formative assessment tool.

The effectiveness of Kahoot! It can have an impact on its usage by students. This research demonstrates that
the individual impacts, such as improved grades and better comprehension of course content, can influence the
desire to continue using Kahoot! The study has generated empirical findings that suggest teachers need to
strategically and efficiently integrate Kahoot! Into the classroom to predict gifted students' continued usage.
Teachers who utilize Kahoot! as an educational tool should consider the facility and infrastructure conditions,
including internet bandwidth and the accessibility of phones and laptops for gifted students. The availability of
adequate infrastructure and amenities can impact the satisfaction of gifted students. Teachers can administer
questionnaires before class to assess student amenities and infrastructure availability.

Furthermore, this research offers guidance on incorporating Kahoot! Points into grading and recommends that
gifted students clearly understand how this grading system impacts their performance. Additionally, the research
assists teachers in predicting the duration of exams by considering the difficulty of the questions and the resources
and infrastructure available to gifted students.

A thorough examination of the open-ended responses provided by gifted students revealed that Kahoot’s
primary strength lies in its capacity to improve information retention while functioning as a formative assessment
tool. It lies in its capacity to improve information retention while functioning as a formative assessment tool. These
two aspects together establish Kahoot! as a precious tool for formative evaluation in the education of gifted
students. Researchers conducted a five-week study using Kahoot! For gamified formative assessment that showed
improvement in gifted students' midterm exam scores when compared to other students who did not participate in
the five-week gamified formative evaluation. Previous research using student self-reports or experimental studies
has also indicated a positive impact on academic success. FFor instance, in the study conducted by Pais, et al. [847 it
was discovered that a significant majority of university students (86.5% out of 139) reported that Kahoot! helped
them conceptualize course material.

Similarly, Rajendran and Shah [857 found that 74% of the 127 students surveyed stated that e-exams, such as
those facilitated by Kahoot!, helped them identify and address gaps in their knowledge. Moreover, Sagala and
Rezeki [867] conducted a study where 74% of the participating students found Kahoot! Beneficial in their exam
preparation. Field Umboh, et al. [377] reported that 75% of the respondents in their study extended their study time
to prepare for pre-lesson Kahoot! quizzes, indicating the platform's positive impact on student engagement and
motivation. Oktaria, et al. [27] conducted research specifically focusing on aspiring mathematics teachers and
found that Kahoot! facilitated learning of computer-related topics by making the material more readily accessible,
improving retention, and accelerating the learning process. Furthermore, AlAli and Al-Barakat[287] observed that
the platform led to improvements in test performance for all participants in their study on the effects of Kahoot! on
science terminology test scores among six students with learning disabilities. This finding highlights the inclusive
nature of Kahoot! as an educational tool that can benefit students with diverse learning needs.

According to the present study's findings, researchers frequently described Kahoot! as an enjoyable,
entertaining, and even amusing tool [(3, 9, 307]. Furthermore, according to a study conducted by Pratama, et al. [87]
it was found that individuals who participated in Kahoot! Games, known for their competition, showed a sense of

inner motivation. Another study conducted by Resmayani and Putra [137] revealed that the gamification aspect of
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Kahoot! effectively encouraged learners, resulting in decreased absenteeism from classroom lectures and seminars.
Rahmi and Ariawan [57] reported incorporating competitive gamified exercises using Kahoot! enhanced student
engagement with the course material. This suggests that Kahoot’s gamification feature creates an interactive and
socially engaging learning environment.

Consequently, the formative assessment functions of Kahoot! significantly influenced participants' enjoyment
and sense of fun. As a game, Kahoot! fosters a spirit of healthy competition, which may explain this phenomenon.
Nevertheless, it is essential to note that the perception of competitiveness varies among individuals. The

competitive atmosphere of Kahoot! encouraged students to participate or study more to achieve success.

4. CONCLUSION

In conclusion, this research highlights the importance of perceived utility, individual impact, enjoyment, and
competitiveness in influencing gifted students' continued usage of Kahoot! The findings emphasize the role of
satisfaction and perceived usefulness in determining whether gifted students will continue to use the platform. The
gamification elements of competitiveness and enjoyment contribute to gifted students' perceptions of usefulness,
while the enjoyment component directly influences their satisfaction. These findings suggest that incorporating
gamified elements, such as those found in Kahoot! into the educational process can enhance gifted student
engagement and motivation.

The practical implications of this research are significant, particularly for teachers and educators considering
integrating Kahoot! into their instructional practices. The study provides insights into the factors influencing
students' sustained platform usage and offers recommendations for effectively incorporating it into the learning
environment. By leveraging the gamification features of Kahoot! teachers can create an engaging and interactive
classroom experience that promotes student participation and enjoyment.

However, it is essential to acknowledge the limitations of this research. The study participants' geographical
distribution may limit the findings' generalizability to other regions. Future research should aim to include a more
diverse sample of students from different universities across Indonesia to ensure broader applicability. Additionally,
this study focused on evaluating Kahoot! as a platform; there is potential for further exploration by examining other
gamified assessment tools like Mentimeter, Quizizz, Quizlet, and Schoology. Comparing different platforms could

provide a more comprehensive understanding of the gamification approach in educational settings.
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