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Abstract

This study aimed to investigate the impact of using the educational games blog on developing mathematical concepts among
sixth-grade students in Jordan. To conduct the research experiment, the researcher followed a quasi-experimental design with
pre-tests and post-tests for two experimental and control groups. The study included 50 intentionally selected students from
the third grade, distributed into two groups: Group A represented the experimental group consisting of 25 students who were
taught using the digital educational games blog, while Group B represented the control group consisting of 25 students taught
using conventional methods. The study tool was a test for acquiring mathematical concepts, and its validity and reliability
were ensured. The results showed a statistically significant impact on the acquisition of mathematical concepts test in favor
of the experimental group (F = 8.13, p = 0.00, n2 = 0.39), indicating that the teaching method using the digital educational
games blog was more effective than traditional methods, which was attributed to the teaching method using the educational
digital game. Based on the results, by integrating these games into the curriculum, students can be motivated to learn
innovatively, improving their academic performance. The study recommends using digital educational games in the
educational learning process, especially in mathematics, due to their clear positive impact on acquiring and understanding
mathematical concepts among sixth-grade students.
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1. Introduction

Digital educational games, facilitated by technological advancements, are a popular recreational activity that helps
students learn and develop technical skills [1]. These games have become an important part of student culture, and companies
are taking advantage of this trend to develop games that assist with study materials and mathematical concepts in an enjoyable
manner [2]. Digital educational games simplify mathematics and enhance students' motivation, thereby improving their
understanding of mathematical concepts [3].
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Technologic Blog is a free educational platform that offers interactive games to engage students in learning, provides
innovative resources for teachers, and facilitates the preparation of calculations and downloading games, making learning
more appealing and effective, especially in exploring mathematical concepts [4]. Digital educational games enhance students'
understanding of mathematical concepts and raise their academic achievement, making education more interactive [5].

Digital educational games have emerged as an innovative tool in education, offering an interactive and engaging learning
experience compared to traditional methods. They help create an interactive learning environment [6, 7]. Digital games are
defined as a learning process based on planned steps for students' performance on advanced devices. Othman [8], digital
games are described as interactive exercises powered by technology, which make learning enjoyable and stimulate
participation.

Digital educational games help students learn complex concepts and enhance skills such as collaboration, analytical
thinking, and problem-solving [5]. It also promotes stimulating thinking, improves academic achievement, and contributes
to the sharing of knowledge among students [9]. These games create an interactive environment that encourages participation
and provides quick feedback, prompting students to enhance their learning practices [10]. In addition to enhancing students'
emotional experiences through a sense of accomplishment and self-confidence [11].

To choose effective digital learning games, technical and educational requirements must be taken into account to ensure
that they integrate with traditional teaching methods and provide age-appropriate content [12]. Games should also feature
clear learning objectives, easy grammar, and content appropriate to the learner's growth, with visual and auditory effects used
to enhance learning. In addition, immediate feedback should be provided to increase motivation and contain elements of
suspense and reinforcement to ensure continuity of learning and motivate students to progress [11, 13].

Technology's blog offers no-cost and budget-friendly learning tools, including downloadable game templates and
activities such as PowerPoint and Excel games, making learning more interactive and engaging. The blog is globally
recognized for its role in facilitating the design of fun and educational activities, with annual subscriptions supporting
homeschooling to scale up activities [14].

Mathematical concepts are the foundation for building mathematics curricula, where the building blocks of knowledge
and understanding are key educational goals [15]. According to [16], mathematical concepts are the foundation of
understanding mathematics and problem-solving. Learning them in the basic stages also requires fundamental mathematical
skills [17]. Mathematical concepts are defined as the mental image formed from the generalization of the characteristics
common to examples [17].

Mathematical concepts are essential in curriculum design and enhance students’ scientific thinking, as they help simplify
and organize the surrounding environment [18]. These concepts also promote critical thinking, which helps develop analytical
and measurement skills [19]. It also contributes to the development of students' creativity, encouraging them to think
innovatively and develop new solutions to mathematical problems [20].

Mathematical concepts require basic criteria to be effective, such as being easily understandable terms or symbols and
being an abstraction of common properties between facts for widespread application, making them a powerful tool in analysis
and problem-solving [21]. Learner-centered objectives and research in mathematics education have also contributed to the
development of the National Council of Teachers of Mathematics standards, which include curriculum content, learners'
activities, and real-life examples to illustrate concepts [1].

Mental concepts in mathematics are challenging for students because they are difficult to understand and relate to reality,
making traditional methods inadequate. Therefore, modern educational trends call for activating the student's role in learning
by using technology and digital educational games to make learning more enjoyable and interactive [22].

Conferences such as the Digital Education and Innovation Conference call for the integration of new technologies in
mathematics education, focusing on the use of innovative tools like interactive whiteboards and digital educational games to
enhance math and science learning [23]. The eighth conference "Teaching and Learning Mathematics in the Light of Global
Changes," held in El-belkasy and Wahieb [24], presented the latest technical trends and innovations in mathematics
education, with a focus on e-learning and distance education through experiments and research aimed at addressing
challenges and shaping a new future for learning mathematics based on global experiences and local practices.

Despite the benefits of digital educational games in improving students' achievement in mathematics, previous studies
have not sufficiently discussed their effective integration into the curriculum or their impact on mathematical concepts at
different stages of education. In recent years, TIMSS exam results have revealed a marked decline in Jordanian students'
performance in mathematics, highlighting a growing concern about the effectiveness of current teaching methods. These
outcomes prompt questions regarding the ability of traditional curricula to meet students' needs and enhance their
understanding of mathematical concepts [4]. An innovative learning experience using digital educational games is designed
to improve mathematical concepts for sixth graders in Jordan, focusing on their impact on motivating students and enhancing
their understanding of mathematical concepts through case studies in diverse learning environments.

To achieve this goal, the researcher aims to answer the following question:

Is there a statistically significant difference at the level of significance (a0 < 0.05) between the average scores of sixth-
grade students on the achievement test for enhancing mathematical concepts attributed to the teaching methods (control,
experimental)?

2. Literature Review

Recent studies have shown the effectiveness of digital educational games in improving students' skills in various subjects.
In the study by Majeed and Khazal [20], students who used digital games excelled in remembering and analyzing skills
compared to students who studied traditionally. The study by Al-Harran [6] also showed the positive impact of digital games
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in improving the teaching of social studies for seventh-grade students in Kuwait. In the study by White and McCoy [25],
fifth-graders' math attitudes and outcomes improved after using games. Fokides [26] confirmed that students who used digital
games to learn mathematics outperformed their counterparts who studied the traditional way.

Nadolny, et al. [22] explained the importance of clarity in learning objectives and ease of grammar in educational games
to suit the learner's level, with the use of visual and auditory effects and immediate feedback to enhance interaction and
motivation. Games should include suspense and reinforcement to motivate the learner to continue and progress [27].

Despite extensive research on the role of digital educational games in improving student achievement in mathematics,
the majority of studies lack critical analysis of how to effectively integrate these games into the curriculum.

In a study by Al-Otaibi and Al-Malki [1], it was emphasized that educational games contribute to improving students'
technical skills, but this study did not discuss in depth how this improvement can be achieved within traditional educational
frameworks or whether digital games can replace or support traditional methods of teaching. Many studies, such as those by
Ibn Sagr and Abd al-Magsoud [2], have focused only on the positive outcomes of these games without considering the
challenges or limitations associated with their use in diverse educational environments.

Some studies, like Jalloul [3], have shown the effect of gaming in improving academic achievement and motivation, but
they focused on Western learning environments and did not take into account cultural differences in local environments such
as Jordanian schools. The impact of games on students' emotional understanding and boosting self-confidence and a sense of
accomplishment was also not emphasized. Therefore, there is a need to explore the effective integration of digital educational
games into the curriculum while taking into account local cultural and social characteristics and their emotional impacts.

This study will address gaps by designing an innovative learning experience that integrates digital games into the sixth-
grade curriculum in Jordan while measuring their impact on students' motivation and understanding of mathematical
concepts, taking into account cultural and contextual differences and assessing their emotional impacts on students' learning
experiences.

3. Methodology
3.1. Research Design

The study methodology used the quasi-experimental approach because it is appropriate to achieve the objective of the
study regarding the impact of using the digital educational games blog (T.B) on enhancing mathematical concepts among
sixth-grade students in Jordan. The quasi-experimental design was used for two equivalent groups. Figure 1 illustrates the
quasi-experimental design employed.

Activity 1
Activity 2
/Y Activity 3
PRE-test Activityd POST-test
Grade 6

\ Co-Group l
Traditional Way

| )
3.2. Participants
The study participants were purposefully selected from sixth-grade students during the second semester of the year
(2023-2024), totaling 50 students at the International Independent Schools in Jordan. This group consisted of 25 students in
the experimental group and 25 students in the control group. This type of sampling was used due to the logistics required to
conduct the study effectively.

Figure 1.
Quasi-experimental design.

3.3. Data Collection

To verify the validity of the test, it was presented to a group of conciliators who refereed it, expressed their opinions,
and verified the validity of its questions and their suitability for the level of learners. In light of the views of the arbitrators,
the test was adopted in its final form, which consists of 20 arithmetic problems, with a total score of 20, assigning one point
for each question.

The reliability of the test, to ensure its stability, was verified by calculating the reliability coefficient using the method
of internal consistency according to the Kuder-Richardson 20 equation, which yielded a value of 0.8410. This value was
considered appropriate for the purposes of this study. The responses of a group outside the study sample, consisting of 22
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students, were analyzed using the SPSS program to calculate the coefficients of difficulty and discrimination for the test
items. Table 1 shows the Discrimination and Difficulty Index of the Math Concept Test.

Table 1.
Demographic discrimination and difficulty index of the math concept test.
Item number | Difficulty index Discrimination Item number | Difficulty index Discrimination
index index

1 0.31 0.69 11 0.51 0.32
2 0.33 0.46 12 0.34 0.65
3 0.45 0.49 13 0.34 0.56
4 0.44 0.48 14 0.56 0.45
5 0.46 0.53 15 0.51 0.82
6 0.46 0.66 16 0.45 0.65
7 0.53 0.56 17 0.37 0.58
8 0.33 0.57 18 0.29 0.46
9 0.37 0.72 19 0.29 0.78
10 0.34 0.33 20 0.44 0.40

It is noted from Table 1 that the difficulty coefficients of the questions ranged between (0.29 — 0.56), and the
discrimination coefficients ranged between (0.32 — 0.82). They are acceptable for scientific research purposes.

3.4. Data Analysis

Statistical treatment ensured the stability of the study instrument (mathematical concept test) by calculating the internal
consistency reliability coefficient for the mathematical concept development test using the Kuder-Richardson 20 reliability
coefficient (KR-20). The t-test was used for two independent samples (Independent Sample t-test) to verify the equivalence
of the two groups in the pre-application of the mathematical concept development test. The values of arithmetic averages and
standard deviations of the pre- and post-application were calculated. To answer the study question, the one-way ANCOVA
test was used, and the value of Eta Squared (n?) was calculated to determine the size of the effect of using the digital
educational games (T.B) Blog in developing mathematical concepts among sixth-grade students in Jordan.

4. Results
The results of this study are outlined below:

4.1. Normality of the Distribution

To verify the equivalence of groups, the arithmetic averages and standard deviations of the scores of the study sample
were extracted from the test for the development of mathematical concepts in mathematics before, according to the group
variable (experimental, control). To indicate the statistical differences between the arithmetic averages, the "T" test was used,
and Table 2 illustrates this.

Table 2.
T-test results for two independent samples of the performance of the experimental and control group students on the pretest.
Group N Mean Std.dev t-value D.F Sig
Mathematical concepts test Experimental | 25 14.0 3.06 -4.91 48 0.237
Control 25 10.2 2.36

Note: No statistically significant differences at (a < 0.05).

Table 2 shows that there were no statistically significant differences (oo < 0.05) attributed to the group in the pre-
mathematical concept development test, based on the value of T, which was -4.906, and a statistically significant value of
0.237. This result indicates the equivalence of the groups.

4.2. Results Related to the Study Question

The results related to the study's hypothesis state: "There is no statistically significant difference at the level of
significance (a = 0.05) between the averages of the grades of the sixth-grade students on the test of the development of
mathematical concepts, attributed to the teaching method (control, experimental).”

To verify the validity of the hypothesis of the study, the arithmetic averages and standard deviations of the grades of the
basic stage students in Jordan were calculated for the mathematical concepts test in the pre- and post-measurements according
to the teaching strategy using the digital educational games Blog (T.B) versus the usual method. The differences between the
two groups were examined, and Table 3 illustrates this.
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Table 3.
Means and standard deviations of sixth-grade students' pretest and posttest math concept tests.
Pre-test Post-test
Method N Mean Std.dev Mean Std.dev
Digital educational games 25 14 3.06 16.68 0.325
Traditional 25 10.2 2.36 14.64 0.373

It is clear from Table 3 that there are apparent differences between the arithmetic averages of students' scores on the
mathematical concepts test as a whole in the pre- and post-measurements according to the teaching strategy using the digital
educational games blog versus the usual method.

To determine whether these apparent differences are statistically significant, a one-way analysis of variance was used
for telemetry to test mathematical concepts as a whole according to the teaching strategy using digital educational games
(T.B) Blog, versus the usual method after neutralizing the effect of their pre-measurement. Table 4 illustrates this.

Table 4.

Results of an ANCOVA of sixth-grade students' post-test.
Source of variation Sum square Df Mean square F sig 1’
Pre-test 2.31 1 2.31 0.747 0.39
Teaching method 25.09 1 25.09 8.13 *0.00 0.69
Error 144.89 47 3.08
Adjusted total 199.22 50

Note: *Statistically significant at the level (o < 0.05).

The ANCOVA results indicate statistically significant differences (Sig. = 0.000) in students' scores on the post-test of
mathematical concepts attributed to the teaching method. These findings suggest that the teaching strategy involving digital
educational games was effective. It is clear from Table 4 that there are statistically significant differences at the level of
significance (o < 0.05) in the grades of sixth-grade students in Jordan in the mathematical concepts test according to the
teaching strategy of the Digital Educational Games Blog (T.B) against the usual method. The value of (F) reached (8.13)
with a statistical significance of (*0.00), which is a statistically significant value, indicating that there is an effect of the
teaching method used. To determine in favor of whom the differences are attributed, the modified arithmetic averages and
standard errors were extracted according to the group, as shown in Table 5.

Table 5.

Adjusted means and standard errors of the post-test math concepts test.
Teaching method Adjusted posttest mean Std error
Educational electronic games (T.B) 16.52 0.39
Traditional 14.79 0.39

The results in Table 5 indicate that the differences in post-test performance favored the experimental group exposed to
digital educational games, which achieved higher adjusted scores (mean = 16.52) compared to the control group (mean =
14.79).

Itis also clear from Table 5 that the size of the teaching method effect was good; the value of eta squared (n?) explained
39% of the variance in the dependent variable, which is the mathematical concept development test. Thus, we reject the null
hypothesis, which states that "there is no statistically significant difference at the level of significance (o = 0.05) between the
averages of the grades of sixth-grade students on the mathematical concept development test, attributed to the teaching
method (control, experimental)," and we accept the alternative hypothesis, which states that "there is a statistically significant
difference at the level of significance (o0 = 0.05) between the averages of the grades of sixth-grade students on the
mathematical concept development test, attributed to the teaching method (control, experimental)."”

5. Discussion

The results of this study provide valuable insights into the impact of digital educational games on the enhancement of
mathematical concepts among sixth-grade students in Jordan. Based on the alternative hypothesis (H:), it was hypothesized
that there would be a significant difference between the pre-test and post-test scores, reflecting an improvement in students'
mathematical concepts after the training, where the experimental group (mean = 16.52) outperformed the control group (mean
= 14.79). The effect was (> = 39%), indicating that the use of digital educational games contributes significantly to the
development of students' mathematical concepts. These results reflect the efficiency of the digital method compared to the
traditional method, especially in terms of simplifying complex concepts and increasing students' motivation to learn [28].

These findings align with previous Western studies, such as Marsh, et al. [23] and Laine and Lindberg [29], which
emphasized the effectiveness of digital educational games in enhancing learning outcomes. However, the current study
extends this understanding to a Jordanian context where the educational culture and available resources differ from Western
settings. One possible explanation for the success of digital educational games is their ability to create an interactive and
engaging environment, which contrasts with the more passive learning approach often associated with traditional methods in
Jordan.
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While Western studies have highlighted the benefits of these tools, it is crucial to consider local factors such as limited
access to advanced technological infrastructure and varying teacher preparedness levels in integrating digital tools into
teaching. These factors might impact the scalability and sustainability of similar interventions in other Jordanian schools.

The results showed an impact of using the digital educational games blog in developing mathematical concepts among
sixth-grade students in Jordan. This was due to the teaching method applied to the experimental group, which utilized the
digital educational games blog. The findings indicate that the teaching method used is effective for students, as it simplifies
mathematical concepts and presents them in ways that attract their interest, making them clearer and more understandable.

Additionally, the use of digital educational games makes the learning experience more enjoyable and full of enthusiasm,
which helps motivate students and increases their desire to explore and learn what is new in e-learning [30]. Games go beyond
traditional methods of teaching and open new doors to innovative and exciting learning experiences that enhance students'
understanding.

These results are consistent with the study of White and McCoy [25] and Fokides [26], which indicated the effectiveness
of digital educational games and agreed with the current study's results. We also note the result of a study that pointed out
that e-learning games are a form of learning based on the freedom of exploration, experimentation, and fun that they add to
students. Additionally, the games were designed in a simplified and effective way, which increased their ability to solve
mathematical problems [11].

The availability of many interactive and fun games on the site increased students' motivation and enthusiasm for learning.
Games should have clear learning objectives, simple rules, and content appropriate to the learner's growth, with visual and
auditory effects to enhance learning. Immediate feedback should be provided, as well as elements of suspense and
reinforcement to ensure continuity of learning and motivate students to progress [13].

Mathematical mental concepts are difficult to understand and relate to reality, making traditional methods inadequate
[22]. The power of games is to simplify complex mathematical concepts in a way that attracts students' attention, leading
them to move away from the traditional pattern of learning those concepts and adopt a new strategy to understand them.
Therefore, modern educational trends call for activating the role of the student by using technology and digital educational
games to make learning more enjoyable and interactive [22].

The games also provided an opportunity for interaction and active participation, which contributed to promoting the
positive development of mathematical concepts. Games encourage the development of mental skills such as critical thinking,
problem-solving, and decision-making. The use of games enhances the fun and exciting elements in the learning process [5],
making it more enjoyable and motivating for students to participate and interact. This results in an improvement in their
performance on tests and their development of mathematical concepts.

6. Conclusion

The results of this study indicate that the use of digital educational games contributes significantly to enhancing the
understanding of mathematical concepts among sixth-grade students in Jordan. A comparison of the results of previous and
subsequent tests showed that the experimental team, which used the digital educational game blog, outperformed the control
team. Digital games have also been shown to simplify complex mathematical concepts, making them more attractive to
students, improving their motivation, and increasing their participation in the educational process.

The results also emphasize the importance of using modern technology in education, as digital games provide an
interactive learning environment that encourages students to actively participate and helps them learn concepts in a fun and
interesting way. Moreover, digital educational games highlight their role in enhancing students' critical thinking and problem-
solving skills, which are essential for their academic success.

By integrating these games into the curriculum, students can be motivated to learn innovatively, improving their
academic performance. The study recommends the continued use of these educational tools in various academic fields to
enhance understanding.

6.1. Study Limitations

Sample: The sample was selected from sixth-grade students in a single school in Jordan, which may affect the
generalizability of the results to all students across different schools or educational institutions. The study sample was limited
to a specific group with particular cultural and social backgrounds, which may impact the diversity of opinions and skills.

Time Duration: The study was conducted within a short time frame, which may not reflect long-term changes in students'
visual thinking skills after using graphic design programs. Therefore, the results may not be representative of long-term future
effects.

Techniques and Programs Used: The study utilized specific digital educational games, which may be limited compared
to many other available programs. These selected games might not reflect the impact of more advanced or diverse game-
based learning techniques that could better cater to different student needs and preferences.

6.2. Recommendations for Future Research

Future research could employ a longitudinal strategy to assess the long-term effects of digital instructional games on
student achievement and engagement. Additionally, broadening the sample to include students from different educational
regions in Jordan will provide a more comprehensive understanding of the impact of digital learning tools.

The researcher suggests conducting additional studies with diverse designs and measurement tools to investigate the
impact of using digital educational games across various subjects and educational stages. Teachers can create a more
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dynamic, captivating, and productive learning environment for Jordanian students by addressing educational obstacles and
leveraging the advantages of digital educational games.
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