
www.ijcrt.org                                                          © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT2505616 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f458 
 

 Improving Education With Augmented Reality: 

An Overview Of The Pedagogical Strategies And 

Game Features In Serious Games Based On 

Augmented Reality. 

Mr. Shubham Sharma 

Assistant Professor 

Computer Science Department  

Apex University, Jaipur, Rajasthan, India 

 

Abstract:  The potential to improve learning outcomes and increase student engagement, the combination of 

Augmented Reality (AR) and serious games (SGs) has drawn more attention in educational settings. 

Nonetheless, more thorough understanding of the particular teaching methods and components of game design 

that maximize the usefulness of SGs based on Augmented Reality in learning environments. The purpose of 

this scoping study is to classify and identify the salient characteristics of effective game elements and 

instructional strategies in AR-based SGs. To classify these components, a thorough multidimensional 

taxonomy was created. The results show that AR has a favorable impact on behavior, cognition, emotion, 

motivation, skills, and overall performance, among other areas of student learning. Notwithstanding these 

encouraging results, the review emphasizes the necessity of additional empirical research to improve and 

broaden the application of AR in educational games especially that which incorporates data science 

approaches. These observations provide insightful advice for researchers and practitioners wishing to include 

Augmented Reality into SGs, promoting digital education and interactive learning. The study highlights the 

revolutionary potential of AR in education and offers a research roadmap to optimize its effects in the future. 

I. INTRODUCTION 

AR creates immersive experiences by fusing virtual and real-world elements. In the field of education, its 

popularity is growing (Ibáñez and Delgado-Kloos, 2018). Recent advancements have increased AR's 

application in education by making it more accessible without requiring expensive hardware. AR has the 

ability to improve contextualized learning, develop cognitive abilities, and increase student engagement, 

especially in SGs (Manisha, Mantri, and IEEE, 2019). Use immersive and interactive activities to effectively 

engage students and enhance their understanding of educational concepts (Yousefi and Mirkhezri, 2019; Zaki 

N.A.A. Zain N.Z.M., 2020). Their instructional efficiency is increased by attributes including quick feedback 

and adaptable learning settings (Dele-Ajayi, Strachan, Pickard, and Sanderson, 2018). However, including 

successful game components and instructional techniques is crucial to AR's efficacy in SGs. Through 

immersive and interactive activities, SGs have been acknowledged as special teaching tools that successfully 

engage students and enhance their understanding of academic concepts. (Yousefi and Mirkhezri, 2019; Zaki 

N.A.A.Zain N.Z.M., 2020). 

 

Their instructional efficiency is increased by attributes like quick feedback and adaptable learning settings 

(Dele-Ajayi et al., 2018). However, incorporating effective game features and instructional tactics is crucial 

to AR's efficacy in SGs.  According to Fernández-Sánchez, González-Fernández, and Acevedo-Borrega 

(2023), emerging pedagogical methodologies place a strong emphasis on integrating digital resources to create 

dynamic learning experiences that enhance students' abilities, motivation, and excitement. Teachers may now 

http://www.ijcrt.org/


www.ijcrt.org                                                          © 2025 IJCRT | Volume 13, Issue 5 May 2025 | ISSN: 2320-2882 

IJCRT2505616 International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org f459 
 

assess students' learning habits, fill in knowledge gaps, and offer specialized educational interventions thanks 

to game learning analytics (GLA) (Zhao, Playfoot, Nicola, Guarino, Bratu, Salvadore, and Muntean, 2022). 

 

AR-based SGs have a lot of potential in education, but adoption is still slow. The integration of gaming 

components and pedagogical techniques inside AR for educational purposes is examined in this scoping 

review. According to Christou, Parmaxi, and Zaphiris (2024), scoping reviews are useful instruments for 

outlining research landscapes, spotting knowledge gaps, and offering a thorough summary of the data that is 

currently available. This work maps the design and implementation of AR in SGs using a methodical 

methodology that complies with the Joanna Briggs Institute recommendations (Peters, Godfrey, Mcinerney, 

and Soares, 2015). The main goal is to comprehend how AR may improve learning outcomes and successfully 

engage students. The purpose of this scoping review is to pinpoint the essential game components and 

instructional techniques that maximize AR's educational impact in SGs. 

Serious games using Augmented Reality  

SGs create immersive experiences that encourage motivation and active learning by fusing educational 

goals with captivating gaming elements. They complement learning objectives by using interactive settings 

and structured rules, giving students special chances to experiment, explore, and learn via active engagement 

(Yousefi and Mirkhezri, 2019; Fernández-Sánchez et al., 2023). However, in order to guarantee that cognitive 

resources are allocated towards learning rather than navigating the gaming interface, its efficacy depends on 

combining good pedagogical concepts with usability-focused design (Kreutzer, Marks, and Bowers, 2015). 

 

By providing instant feedback, encouraging behavioral changes, and accommodating a variety of learning 

contexts, research shows that SGs have the ability to improve the educational experience (Yousefi and 

Mirkhezri, 2019). Notwithstanding these advantages, adoption in formal education is still restricted because 

of issues like teachers' resistance to implementing new technology and a vague awareness of the benefits that 

SGs offer in the classroom (Calvo-Morata, Alonso-Fernandez, Freire-Moran, Martinez-Ortiz, and Fernandez-

Manjon, 2019). Therefore, cooperation between educators and designers is necessary for effective SG design 

in order to match instructional materials with game dynamics, promoting participation and significant 

learning. 

 

The integration of the digital and physical worlds through AR produces immersive and instructive interactive 

experiences that improve SGs (Li, Van Der Spek, Hu, and Feijs, 2022). AR-enabled SGs promote deeper 

comprehension and engagement by enabling students to manipulate and visualize difficult ideas. AR is very 

useful for education since it allows for the investigation of abstract concepts, spatial reasoning, and temporal 

understanding by superimposing digital elements onto real-world situations (Koutromanos, Sofos, and 

Avraamidou, 2015). 

 

By adding collaborative components and gamified features like levels, badges, and leaderboards to encourage 

learners, AR also solves drawbacks of traditional SGs, like the absence of social contact (Li et al., 2022). 

Additionally, by enabling real-time competition and prizes, AR promotes both internal and extrinsic 

motivation, all of which are essential for sustaining student interest and engagement. Developing interesting 

and relevant tasks that spark students' attention, align with their passions, and promote problem-solving skills 

is essential to fostering intrinsic motivation in the classroom. Conversely, extrinsic motivation can be a useful 

instrument for promoting engagement, especially when paired with strategies that cultivate an innate, intrinsic 

desire to learn. 

 

Research continuously demonstrates that AR in SGs, particularly in educational contexts, enhances learning 

results, motivation, and satisfaction for teachers and students (Ferner, Perdomo, Rashed-Ali, Fies, and 

Quarles, 2013; Li et al., 2022). Nevertheless, there are still obstacles to overcome in the creation and 

application of AR-based SGs, namely in relation to budgetary limitations and the difficulty of incorporating 

game learning analytics (GLA) into educational frameworks (Freire, Calvo-Morata, Martinez-Ortiz, and 

Fernandez-Manjon, 2023). To fully realise AR's promise to improve the educational experience, these 

obstacles must be removed. 

 

With its unparalleled blend of digital involvement and real-world context, Augmented Reality (AR) has 

become a disruptive tool in the social game space (Arici, Yildirim, Caliklar, and Yilmaz, 2019; Gao, Lu, Ooi, 

Cai, and Gunawan, 2023). By overlaying digital elements onto the real world, Augmented Reality (AR) 
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enhances the immersive quality of educational games and makes learning more dynamic, interactive, and 

captivating (Tene, Marcatoma Tixi, Palacios Robalino, Mendoza Salazar, Vacacela Gomez, and Bellucci, 

2024).  

 

By promoting active participation, AR in SGs improves engagement (Bakhtiari, Seraji, Farrokhnia, 

Habibzadeh, and Noroozi, 2024). AR games accommodate a range of learning styles by engaging students 

through visual, aural, and kinaesthetic interactions, in contrast to traditional teaching methods (Lin et al., 

2024) for instance, students can interact with 3D models of complex subjects like geometric forms in 

mathematics or molecules in chemistry, which helps them understand abstract ideas more clearly (Christian 

Moro, Zane Tromberga, Athanasios Raikos, and Allan Stirling, 2017). Additionally, by letting users solve 

problems in a realistic yet simulated setting, Augmented Reality promotes exploratory learning (Wu, Lee, 

Chang, and Liang, 2013) 

.  

In addition to keeping students interested, this experiential method improves comprehension and memory of 

the material (Li et al., 2024). By transforming boring subjects into exciting excursions, location-based 

assignments and gamified rewards boost motivation (Yilmaz & Goktas, 2017). The ability of AR to customize 

learning experiences is a significant additional feature in SGs. Information can be tailored via adaptive AR 

systems to the learner's choices, pace, and advancement, guaranteeing sustained involvement while lowering 

annoyance (Arici et al., 2019). By fostering curiosity and a desire to solve problems, this kind of 

personalization promotes internal motivation in addition to external incentive through rewards and 

progression mechanisms (Arici et al., 2019). Additionally, AR helps close the knowledge gap between theory 

and practice, particularly in the field of education (Christian Moro et al., 2017). Students can foster creativity 

and critical thinking by applying theoretical knowledge to real-world problems and simulating real-world 

situations (Tene et al., 2024). This practical approach aligns with contemporary educational objectives of 

equipping learners for real-world scenarios (Bakhtiari et al., 2024). 

 

In conclusion, the combination of AR and SGs offers a revolutionary approach to education by providing 

fresh approaches to student engagement, knowledge gap filling, and the development of 21st century skills. 

Teachers and game designers may produce memorable learning experiences that are suited to a range of 

educational needs by utilizing AR's immersive and interactive features. 

 

II. LITERATURE REVIEW 

The goal of this project is to study the integration of AR in SGs for education through a thorough scoping 

review. Our specific goal is to find pedagogical strategies and gaming aspects in AR-based SGs that improve 

learning results. In order to do this, the study will create a multifaceted taxonomy that classifies important 

components of AR-based SGs with an emphasis on how they affect students' behavior, motivation, abilities, 

and cognition. By offering useful advice to academics, educators, and developers working on the creation and 

deployment of AR-based SGs, this paper seeks to close knowledge gaps on AR's potential in education. This 

scoping review tackles the following general questions in order to assess, compile, and critically analyze the 

empirical evidence currently available on the usage of AR in SGs for education: Question for Research (RQ) 

.To what extent do AR-based SGs improve and involve students in learning? Table 1 contains particular sub-

questions that further investigate this main RQ. 
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Table 1: Question for Research (RQ) 

 

ID Research Question 

RQ1 

What game elements are essential for 

engaging students in education when 

using AR in SGs? 

RQ2 

What pedagogical approaches have been 

found to be affective for engaging 

students in education through AR in 

SGs? 

RQ3 

How do the essential game elements and 

pedagogical approaches identified in the 

literature different across different 

education disciplines and grade levels. 

 

III. RESOURCE AND TECHNIQUES 

Eligibility criteria and search phrases were used in the first literature search and article selection procedure. 

Evaluation, eligibility assessment, and article retrieval took place between 2012 and 2024. We took the 

following steps in accordance with the protocol for this review. Prior to conducting the research, the research 

objectives and search phrases must be established. We next looked at articles using inclusion and exclusion 

criteria before summarizing and presenting the salient characteristics and important discoveries of the 

included research. 

 

3.1 Data Archives  

We looked through several important databases, including Web of Science, Scopus, IEEE Xplore, 

ScienceDirect, and SpringerNature, to make sure the review was thorough. In order to expand the search across 

fields and geographical areas, we also included resources like ERIC, PubMed, and ProQuest. This strategy 

sought to document a range of viewpoints regarding AR-SGs and their uses in different cultural and educational 

contexts. In order to find more papers that satisfied our inclusion criteria, we also looked through the reference 

lists of pertinent articles, including systematic reviews and meta-analyses. 

 

3.2 Research Methodology  

The CiteSpace tool, was used to extract the data. The increasing interest in employing SGs for 

educational purposes is demonstrated by the 178 articles that our search terms produced, as indicated in Table 

2. In order to engage students in education through AR-based SGs, only 58 papers were considered significant 

for this literature analysis. The most publications were found in the Web of Science, which was followed by 

IEEEXplore, ScienceDirect, Springer, and Scopus. The titles and abstracts of every paper were reviewed in 

accordance with the inclusion and exclusion criteria. If the eligibility requirements were met, the entire text 

would be extracted. 

Table 2: Eligibility criteria for inclusion in scoping review 

 

Inclusion Criteria Exclusion Criteria 

Accept studies published in 

English between 2010 and 

2024 to account for 

technological 

advancements. 

The article is not in the English language. 

Include studies from all 

educational levels 

(Primary, secondary, and 

teritiary) and across 

various disciplines. 

Articles whose full text is not available 

online. 

Consider works focusing 

on AR and other 

educational technologies in 

the context of engagement, 

The article discusses aspects not in 

relation to our research topic. 
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Inclusion Criteria Exclusion Criteria 

pedagogy, and learning 

analytics. 

 

A wide range of expressions (phrases and operators) commonly employed in systematic literature reviews 

were used to combine these search terms. This stage involved searching the full text, abstract, and title of 

articles to find them. The following search phrases were used to conduct the entire review: "serious game" or 

"educational game" or "Augmented Reality" or "virtual reality" or "AI in education" or "technology enhanced 

learning" or "teaching with gamification." This more comprehensive set of search terms sought to find 

research investigating new technologies like as VR and AI in addition to AR in SGs, allowing for a 

comparative evaluation of their potential for education. 

 

To guarantee eligibility and inclusion, the returned articles were examined. To find further articles to include, 

each item's reference list was examined. The extra papers were reviewed for inclusion. 

 

3.3 Result Discussion 

 Through a scoping examination of 178 studies, 58 of which met the inclusion criteria, this study 

examines the usage of AR in SGs for education. Our results demonstrate how AR-SGs have a great deal of 

promise to improve learning outcomes and student engagement in a variety of academic fields. Finding 

essential game components and instructional strategies that successfully apply AR in SGs is the main 

objective. AR-SGs establish a dynamic learning environment where students learn through interactive play 

by putting teachers in the role of game designers. In order to provide insights for creating successful 

educational games and evaluating user experience, the review looks at how learning measures, game design, 

and educational outcomes interact. In this paper we are going to present various analysis performed using 

CiteSpace. 

 

 
 

Figure 1: Document count of top 15 authors 
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Figure 2: Document count of top 15 countries 

 

 
 

Figure 3: Analysis of Scopus based papers for AR in SG. 

 

 

 
 

Figure 4: Year wise analysis of AR in SG Documents. 
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IV. CONCLUSION 

The revolutionary potential of Augmented Reality-based serious games (AR-SGs) in changing the educational 

landscape is highlighted in this study. ARSGs provide a dynamic and captivating learning environment that 

fosters cognitive, social, and emotional growth by skillfully fusing immersive game components with strong 

pedagogical techniques. Successful game design must be in line with specific learning goals, inclusive and 

accessible for a wide range of learners, and usability issues must be resolved to produce a simple and efficient 

user experience. 
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