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Received: 24 Dec 2024 This study aimed to know the impact of an augmented reality program on enhancing the digital
application skills. The participants were affiliates of the Optimum Investment Program, who
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course through an augmented reality program. The control group is taught in the traditional
way in the classroom. In order to achieve the objective of the study, a digital application skills
observation card was used as a tool for the study. The results showed the effectiveness of the
augmented reality program in developing the skills of digital applications among teachers of
digital skills, compared to the traditional method.
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INTRODUCTION

Augmented reality technology consists of three main components: immersion, participation and interaction, while
immersion is associated with a sense of being in the environment [1, 2]. Participation correlates with the degree of
motivation to engage the person in a particular activity [3-5]. Interactivity (ranked third) refers to the ability of a
computer to detect user inputs and instantly modify the virtual world and actions according to these inputs [6-8].
Since AR technology is a particularly attractive technology, which is one of its important characteristics, it is
believed that AR encourages learners to make use of it [9-12]. Several studies have explored the effectiveness of
using AR technology for complex tasks [13-15]. Elbyaly and Elfeky [16] show that the use of AR technology
supports mutual understanding, leads to consensus, and supports hypothesis testing. A study by Elbyaly and Elfeky
[17] showed that AR technology can improve performance time and mental effort on collaborative design tasks.
Furthermore, augmented reality technology helps learners engage in real-world exploration, and virtual objects
such as texts, videos, and images are complementary elements for learners to conduct investigations in real -world
surroundings [18-20]. This technology also enhances interpretation skills, problem-solving, creative thinking, and
motivation [21]. Based on the foregoing, the current study attempts an augmented reality program based on images
to enhancing the digital application skills.

On the other hand, digitization is a process of transformation that has already affected many parts of industry and
society and is expected to increase its transformative speed and impact [22, 23]. Digital applications are programs
used to process and edit various multimedia elements (texts, images, sounds, videos, etc.), as these programs
convert multimedia elements into a digital form that can be processed and edited by computer (reference). Digital
applications on computers and smart devices are becoming increasingly popular as society's focus shifts to the age
of digitization [24, 25]. There is a relationship between digital application skills and achieving the educational goals
of digital skills teachers [26]. Teachers of digital skills must be proficient in the skills of digital applications [27]. In
order to achieve the educational goals of the courses entrusted to them. The teaching staff who teach digital skills
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teachers in the Najran region indicate that their digital application skills are low, given that their original
specializations are different, and they are being prepared to be able to teach digital skills courses. Therefore, this
study seeks to address these gaps by using the augmented reality program on enhancing the digital application
skills.

RESEARCH PROBLEM

The problem of the current research emerged through the researchers' observation of a shortcoming in achieving
the objectives of the "Digital Applications" course for a large percentage of digital skills teachers in Najran region
who are registered in the Optimum Investment Program. As mentioned in the introduction to the research; there is
a relationship between digital application skills and achieving the educational goals of digital skills teachers [28-
30]. That is, teachers of digital skills must be proficient in the skills of digital applications [31-33]. In order to
achieve the educational goals of the courses entrusted to them. This indicates the need to develop the skills of
digital applications among the employees of the Optimum Investment Program, in a way that helps in achieving the
educational goals that will be assigned to them after passing this program. Several previous studies have also
indicated the effectiveness of augmented reality program in achieving many learning outcomes Elfeky and Elbyaly
[34], Elfeky and Masadeh [35], Elfeky, Masadeh [36], Elfeky, Najmi [37], Elfeky, Najmi [38]. However, little is
known about whether augmented reality program are effective in developing digital application skills among
teachers of digital skills in the Najran region. Accordingly, the problem of the current research can be formulated in
an attempt to identify the impact of an augmented reality program on enhancing the digital application skills.

METHODOLOGY

The methodology of the research was to use the experimental approach (with semi-experimental designs), which
aims to know the effect of an independent variable (augmented reality program) on the dependent variable (digital
application skills), and this resulted in the use of a semi-experimental design known as the pre- and post-design
using two groups (experimental), and a female control).

Table1. Quasi-experimental research design

Treatment Post-test
Experimental Digital applications | augmented reality | Digital applications
Group skills observation program skills observation
card card
Control Group Traditional way

OBSERVATION CARD

The scientific steps were followed in building the research tool, and it was approved in order to ensure its suitability
for use and application in the research. Where the current research requires the preparation of a observation card
to measure the performance of digital skills teachers in the skills of digital applications. The researchers followed
the following steps in building and adjusting the observation card. First: Determining the purpose of the
observation card: This card aimed at measuring the performance level of digital skills teachers in digital
applications skills. Second: Determining the performances included in the card: In its final form, this card includes
(24) main skills and (261) sub-skills.

RESULTS

To answer the main research question, by extracting the arithmetic mean scores for the post application of the
digital applications skills observation card for both research groups. This is to try to find out if there are statistically
significant differences between the two groups (experimental and control) due to the use of the augmented reality
program. Table (1) shows the results of the T. test to compare the average scores of digital applications skills for the
two research groups.
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Table1. T test results for comparing the average scores of digital applications skills for the two research groups

Group M SD Mean Difference | T. Ratio Sig.

Experimental Group | 512 | 4.016 69 5.72 0.029

Traditional Group 443 | 7.317

From the previous table, it is clear that the value of "T" for the difference between the mean scores of students of
the two groups (experimental and control) in digital application skills amounted to (5.72). The average score of the
experimental group participants was (512). While the average score of the control group students was (443). Thus,
we find that the value of "t" is statistically significant. In such cases, the statistical significance is directed in favor of
the higher group on average, which is the experimental group, by an increase of (69) over the control group. Thus,
the statistical significance is directed in favor of the experimental group (higher on average), which is taught the
augmented reality program, compared to the control group, which is taught in the traditional way.

DISCUSSION

The level of digital applications skills among teachers of digital skills was investigated in the “Digital Applications”
course. Where the results indicated that the use of the augmented reality program had an impact on the
development of digital application skills among the participants in the experimental group due to the use of the
augmented reality program. The results of this research agreed with the results of other previous researches that
looked at the effect of using augmented reality on different learning outcomes. Including what Elfeky, Najmi [39],
Elbyaly and Elfeky [40] showed that students who were engaged in the augmented reality performed better than
their classmates who studied in the traditional class. What was also revealed by Masada [41] is that the use of
augmented reality enhanced communication skills. Masadeh and Elfeky [42] also confirmed the effectiveness of
augmented reality compared to the traditional method in terms of developing English language proficiency, which
was shown through the result of the achievement test of the English language. This did not appear in previous
studies of differences between boys and girls in different learning outcomes due to the use of augmented reality
within learning management systems, and this was confirmed by the results of the current research.

RECOMMENDATIONS

- The need to train faculty members on the skills of employing the augmented reality programs in the educational
process.

- Using other technical products to develop digital application skills.
- Paying attention to the development of digital application skills at different educational levels.
SUGGESTED RESEARCH

- Conducting similar studies at the bachelor's level to confirm the success of using the augmented reality
programs in other environments.

- Conducting further studies to explore the possibility of developing digital application skills with project method.
- Conducting studies to reveal the impact of using the virtual classrooms on developing digital application skills.
ACKNOWLEDGMENT

The authors are thankful to the Deanship of Graduate Studies and Scientific Research at Najran University for
funding this work under the Growth Funding Program grant code (NU/GP/SEHRC/13/49-6).

REFERENCES

1. Ahmed, E.S.A.H., SM. Alharbi, and A.L. Elfeky, Effectiveness of a proposed training program in developing
twenty-first century skills and creative teaching skills among female student teachers, specializing in early
childhood. Journal of Positive School Psychology, 2022: p. 4316-4330.

2. Alharbi, S.M., A.I. Elfeky, and E.S. Ahmed, The effect of e-collaborative learning environment on
development of critical thinking and higher order thinking skills. Journal of Positive School Psychology,
2022: p. 6848-6854.



432

J INFORM SYSTEMS ENG, 10(24s)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Almalki, A.D.A. and A.LM. Elfeky, The effect of immediate and delayed feedback in virtual classes on
mathematics students’ higher order thinking skills. Journal of Positive School Psychology, 2022: p. 432—440-

432-440.

Elbourhamy, D.M., A.H. Najmi, and A.IL.M. Elfeky, Students’ performance in interactive environments: an
intelligent model. Peerd Computer Science, 2023. 9: p. €1348.

Elbyaly, M. and E. El-Fawakhry, Online teaching course to develop STUDENTS'CREATIVITY in handmade
embroidery. British Journal of Education, 2016. 4(13): p. 30-51.

Elbyaly, M.Y.H., Heritage Revival by the Use of Saudi Bedouin Textiles in the Gulf Mantle. Journal of Home
Economics, 2016. 26(4): p. 127-143.

Elbyaly, M.Y.H. and A.I.M. Elfeky, The role of metacognition in promoting deep learning in MOOCs during
COVID-19 pandemic. Peerd Computer Science, 2022. 8: p. €945.

Elbyaly, M.Y.H. and A.I.M. Elfeky, Investigating the effect of vodcast to enhance the skills of the Canadian
smocking and complex problem solving. Current Psychology, 2022. 41(11): p. 8010-8020.

Elbyaly, M.Y.H. and A.L.M. Elfeky, The Effect Of A Simulation Program On Students At The College Of
Education's Acquisition Of Hand Embroidery Skills. European Chemical Bulletin, 2023. 12: p. 6575-6580.

Elbyaly, M.Y.H. and A.IL.M. Elfeky, Flipped Classroom: Enhancing Fashion Design Skills For Home
Economics Students. learning, 2023. 4: p. 7.

Elbyaly, M.Y.H. and A.I.M. Elfeky, The Impact of Problem-Solving Programs In Developing Critical Thinking
Skills. European Chemical Bulletin, 2023. 12: p. 6636-6642.

Elbyaly, M.Y.H. and A.L.M. Elfeky, Collaborative E-Learning Environment: Enhancing The Attitudes Of
Optimal Investment Diploma Students Towards The Digital Skills Course. European Chemical Bulletin, 2023.
12: p. 6552-6558.

Elbyaly, M.Y.H. and A.I.M. Elfeky, The Effectiveness of Using Advanced Organizations Within The Virtual
Classroom To Enhance The Acceptance Of Technology During Disasters. European Chemical Bulletin, 2023.
12: p. 6603-6612.

Elbyaly, M.Y.H. and A.I.M. Elfeky, The Efficiency of Online Learning Environments In Fostering Academic
Motivation. European Chemical Bulletin, 2023. 12: p. 6622-6628.

Elbyaly, M.Y.H. and A.IM. Elfeky, The Efficiency of Instructional Gaming Programs In Stimulating Creative
Thinking. European Chemical Bulletin, 2023. 12: p. 6613-6621.

Elbyaly, M.Y.H. and A.LM. Elfeky, The Effectiveness of Employing Motivational Designed E-Learning
Situations On Developing Achievement In Computer Science Curricula For Optimal Investment Students.
European Chemical Bulletin, 2023. 12: p. 6595-6602.

Elbyaly, M.Y.H. and A.I.M. Elfeky, The effectiveness of a program based on augmented reality on enhancing
the skills of solving complex problems among students of the Optimal Investment Diploma. Ann. For. Res,
2023. 66(1): p. 1569-1583.

Elbyaly, M.Y.H. and A.IL.M. Elfeky, The impact of blended learning in enhancing the skill performance of
producing digital content among students of optimal investment. Ann. For. Res, 2023. 66(1): p. 2031-2043.

Elfeky, A. Social Networks Impact factor on Students' Achievements and Attitudes towards the" Computer in
Teaching" Course at the College of Education. in International journal on E-learning. 2017. Association for
the Advancement of Computing in Education (AACE).

Elfeky, A.ILM., The use of CSCL environment to promote students' achievement and skills in handmade
embroidery. Journal of Home Economics, 2016. 26(3).

Elfeky, A.I.M., The effect of personal learning environments on participants’ higher order thinking skills and
satisfaction. Innovations in Education and Teaching International, 2018.



433

J INFORM SYSTEMS ENG, 10(24s)

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33:

34-

35.

36.

37

38.

39-

Elfeky, A.ILM., S.M. Alharbi, and E.S.A.H. Ahmed, The effect of project-based learning in enhancing creativity
and skills of arts among kindergarten student teachers. Journal of Positive School Psychology, 2022. 6(8): p.
2182-2101.

Elfeky, A.ILM. and M.Y.H. Elbyaly, The impact of learning object repository (lor) in the development of
pattern making skills of home economics students. British Journal of Education, 2016. 4(2): p. 87-99.

Elfeky, A.I.M. and M.Y.H. Elbyaly, Multimedia: different processes. Interactive multimedia-multimedia
production and digital storytelling, 2019.

Elfeky, A.I.M. and M.Y.H. Elbyaly, Developing skills of fashion design by augmented reality technology in
higher education. Interactive Learning Environments, 2021. 29(1): p. 17-32.

Elfeky, A.ILM. and M.Y.H. Elbyaly, The Effect Of E-Tutorial Programs On Improving The Producing Digital
Content Skill. European Chemical Bulletin, 2023. 12: p. 6581-6587.

Elfeky, A.I.M. and M.Y.H. Elbyaly, The use of data analytics technique in learning management system to
develop fashion design skills and technology acceptance. Interactive Learning Environments, 2023. 31(6): p.
3810-3827.

Elfeky, A.IM. and M.Y.H. Elbyaly, The Impact of Mobile Learning On Developing The Skills Of Integrated
Science Operations Among Students Of The Optimum Investment Diploma. European Chemical Bulletin,
2023. 12: p. 6629-6635.

Elfeky, A.LLM. and M.Y.H. Elbyaly, The Effect of Simulation Programs On Enhancing Skills Of Digital
Applications. European Chemical Bulletin, 2023. 12: p. 6588-6594.

Elfeky, A.I.M. and M.Y.H. Elbyaly, MANAGING DRILL AND PRACTICE PROGRAMS WITH A
MOTIVATIONAL DESIGN AND THEIR EFFECTS ON IMPROVING STUDENTS'ATTITUDES TOWARD
INFORMATION AND COMMUNICATION TECHNOLOGY COURSES. European Chemical Bulletin, 2023. 12:

p. 6567-6574.
Elfeky, A.I.M. and M.Y.H. Elbyaly, The Impact Of Project-Based Learning On The Development Of Cognitive

Achievement In The Course Of Applications In Educational Technology Among Students Of The College Of
Education At Najran University. European Chemical Bulletin, 2023. 12: p. 6643-6648.

Elfeky, A.IIM. and M.Y.H. Elbyaly, Examining The Effects Of Virtual Classroom Use Inside Learning
Management Systems On Enhancing Student Satisfaction. Ann. For. Res, 2023. 66(1): p. 1980-1990.

Elfeky, A.LLM. and M.Y.H. Elbyaly, The Impact Of Virtual Classrooms On The Development Of Digital
Application Skills Among Teachers Of Digital Skills In Najran Region. Ann. For. Res, 2023. 66(1): p. 2044-
2056.

Elfeky, A.I.M. and M.Y.H. Elbyaly, The effectiveness of virtual classrooms in developing academic motivation
across gender groups. Ann. For. Res, 2023. 66(1): p. 2005-2020.

Elfeky, A.ILLM. and T.S.Y. Masadeh, The Effect of Mobile Learning on Students' Achievement and
Conversational Skills. International Journal of higher education, 2016. 5(3): p. 20-31.

Elfeky, A.LM., T.S.Y. Masadeh, and M.Y.H. Elbyaly, Advance organizers in flipped classroom via e-learning
management system and the promotion of integrated science process skills. Thinking Skills and Creativity,
2020. 35: p. 100622,

Elfeky, A.ILM., A.H. Najmi, and M.Y.H. Elbyaly, The effect of big data technologies usage on social
competence. Peerd Computer Science, 2023. 9: p. €1691.

Elfeky, A.LM., A.H. Najmi, and M.Y.H. Elbyaly, The impact of advance organizers in virtual classrooms on
the development of integrated science process skills. PeerJ Computer Science, 2024. 10: p. €1989.

Elfeky, A.ILM., A.H. Najmi, and M.Y.H. Elbyaly, Effects of Big Data Analytics in Learning Management
Systems for Improving Learners’ Academic Success. Profesional de la informacion, 2024. 33(1).



434 J INFORM SYSTEMS ENG, 10(24s)

40. Elbyaly, M.Y.H. and A.L.M. Elfeky, The Effectiveness Of Project-Based Learning On Enhancing The Critical
Thinking Skills Of Optimal Investment Students. Annals of Forest Research, 2023. 66(1): p. 1595-1606.

41. Masada, T.S.Y., Immediate versus delayed feedback in promoting student teachers skills for lesson plan
implementation. Thouqan Saleem Yakoub Masadeh and Abdellah Ibrahim Mohammed Elfeky (2017)
Immediate Versus Delayed Feedback in Promoting Student Teachers Skills for Lesson Plan Implementation,
British Journal of Education, 2017. 5(8): p. 43-58.

42. Masadeh, T.S.Y. and A.I.M. Elfeky, Efficacy of open-source learning management systems in developing the
teaching skills of English language student teachers. American Journal of Educational Research, 2016. 4(4):

p. 329-337-



