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Abstract: 
Purpose: 
This study investigates the transformative potential of artificial intelligence (AI) and 
gamification in elevating student engagement within the context of private colleges in Chennai, 
India. This research targets the dynamic population of students attending these institutions, 
aiming to shed light on how AI and gamification strategies impact their educational experience. 
Methodology: 
Data collection was carried out using an online questionnaire designed to capture student 
perspectives on the role of AI and gamification in their academic engagement. Initially, 215 
questionnaires were received, with 50 being excluded due to incomplete or inconsistent 
responses. Initially a pilot study was conducted to refine the questionnaire and establish its 
reliability. 
Statistical Analysis: 
The collected data underwent rigorous statistical analyses, including correlation, regression, 
and structural equation modeling (SEM). These statistical techniques were employed to explore 
the complex relationships between AI, gamification, and student engagement. 
Findings: 
The research findings reveal significant positive correlations between the integration of AI and 
gamification and student engagement within private colleges in Chennai. Specifically, AI-
driven personalized learning platforms and gamified educational content were identified as 
major drivers of student engagement. Regression analysis demonstrated that the incorporation 
of AI and gamification accounted for a substantial portion of the variance in student 
engagement scores. Moreover, the SEM analysis established a robust structural model, 
emphasizing the positive influence of AI and gamification on student engagement. 
Suggestions: 
In light of the findings, we recommend that private colleges in Chennai consider implementing 
AI-based personalized learning systems and gamified educational content in their pedagogical 
approaches. Faculty members should receive training to effectively utilize AI tools and 
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gamification strategies, enhancing student engagement. Furthermore, these institutions should 
invest in the necessary technological infrastructure to support the seamless integration of these 
innovative approaches. 
Implications: 
This study carries significant implications. First, it underscores the transformative potential of 
AI and gamification in the private college education landscape, offering students tailored 
learning experiences and fostering active participation in their academic journeys. Second, it 
encourages educational institutions to embrace the digital era, creating a dynamic and 
innovative learning environment that equips students for the challenges of the future. 
In summary, this research emphasizes the positive influence of artificial intelligence and 
gamification in elevating student engagement within Chennai's private colleges. The study 
delivers valuable insights and actionable recommendations for educators, college 
administrators, and policymakers aiming to enhance the quality of education and the overall 
learning experience in private colleges. This not only benefits the higher education landscape 
in Chennai but also offers lessons for institutions worldwide as they navigate the ever-evolving 
educational landscape. 
Keywords: Artificial Intelligence, Gamification, Student Engagement, Private Colleges, 
Chennai, Online Questionnaire, Correlation Analysis, Regression Analysis, Structural 
Equation Modeling,  
 
1. Introduction  
1.1. Introduction to gamification in education 

According to (Toda et al., 2023)Gamification, the integration of game elements and mechanics 
into non-game contexts, has gained significant attention in the field of education in recent 
years. With the rise of digital technologies and the growing need to engage students in 
meaningful and interactive learning experiences, educators have turned to gamification as a 
powerful tool to enhance student motivation, participation, and overall learning 
outcomes.Gamification offers a fresh and innovative approach to teaching and learning, 
leveraging the inherent appeal of games to captivate students' interest and foster a positive 
learning environment. By incorporating game elements such as points, badges, leaderboards, 
and challenges into educational activities, educators can tap into students' natural inclination 
for competition, achievement, and rewards. This, in turn, stimulates their intrinsic motivation 
and encourages active participation in the learning process. 
According to(Hou, 2023) the potential benefits of gamification in education are manifold. One 
key advantage lies in its ability to create a sense of autonomy and agency among students. By 
allowing them to make choices, set goals, and monitor their progress, gamification empowers 
students to take ownership of their learning journey. This sense of control not only boosts their 
self-confidence but also instills a sense of responsibility and accountability for their own 
academic success.Moreover, gamification has proven to be an effective strategy for promoting 
collaboration and social interaction among students. Many educational games and gamified 
platforms enable students to work together, solve problems collectively, and engage in friendly 
competition. This collaborative nature of gamification not only enhances students' social skills 
but also cultivates a sense of teamwork, empathy, and mutual support. 
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Furthermore, gamification has the potential to make learning more immersive and experiential. 
Through the use of simulations, virtual reality, augmented reality, and other interactive 
technologies, students can engage with educational content in a hands-on and practical manner. 
This immersive learning experience enables them to apply theoretical knowledge to real-world 
situations, fostering deeper understanding and retention of information.However, it is crucial 
to note that gamification in education is not a one-size-fits-all solution. Different students have 
varied preferences, learning styles, and motivations. Therefore, educators must carefully design 
and implement gamified experiences that align with the specific needs and interests of their 
students. Additionally, the integration of gamification should be purposeful and intentional, 
with clear learning objectives and assessments in place. 
1.2. Engage students with gamification 

(Halder&Saha, 2023)Engaging students with gamification has gained increasing attention in 
the field of education. But why is it so important to incorporate gamification into the learning 
process? Let's explore the reasons behind using this innovative approach.First and foremost, 
gamification taps into the inherent nature of humans to play and compete. Students are naturally 
drawn to games, as they provide a sense of enjoyment, challenge, and achievement. By 
leveraging game elements such as points, badges, levels, and leaderboards, educators can create 
a more immersive and interactive learning experience.Gamification also promotes active 
learning. Traditional teaching methods often rely on passive consumption of information, 
leading to disengaged students. However, gamified learning encourages active participation 
and problem-solving. Students become active participants in their own learning journey, 
making decisions, facing challenges, and receiving immediate feedback, which enhances their 
motivation and retention of knowledge.Furthermore, gamification fosters collaboration and 
social interaction among students. Many gamified learning platforms incorporate multiplayer 
features that allow students to collaborate, compete, and share their progress with peers. This 
promotes a sense of community and healthy competition, encouraging students to support and 
learn from each other. 
(Delgado-Algarra, 2022)Another benefit of gamification is its ability to cater to individual 
learning styles and preferences. Different students have different strengths, interests, and ways 
of processing information. Gamified learning allows for customization and personalization, 
enabling students to choose their own learning paths and pace. This adaptability ensures that 
students remain engaged and motivated, as they can explore topics in a way that resonates with 
them. 
Moreover, gamification provides immediate feedback, which is crucial for meaningful 
learning. Traditional assessments often occur after a significant time lag, making it difficult for 
students to connect their actions with the outcomes. Gamified learning, on the other hand, 
offers instant feedback on progress, achievements, and areas for improvement. This real-time 
feedback helps students track their performance, identify their strengths and weaknesses, and 
adjust their learning strategies accordingly.Lastly, gamification adds an element of fun and 
excitement to the learning process. When students enjoy what they are doing, they are more 
likely to be motivated, focused, and invested in their learning.  
1.3. The role of artificial intelligence (AI) in student engagement 
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(You & Park, 2023)Artificial intelligence (AI) has emerged as a powerful tool in various 
fields, and education is no exception. In recent years, there has been a growing interest in 
exploring the role of AI in student engagement. Understanding this role is crucial for educators 
and policymakers seeking to leverage technology to enhance learning outcomes.AI can be 
utilized in several ways to foster student engagement. One prominent application is the use of 
intelligent tutoring systems, which provide personalized and adaptive learning experiences. 
These systems utilize AI algorithms to analyse student data and provide targeted feedback, 
enabling students to progress at their own pace and address their individual learning needs. By 
tailoring instruction to each student, AI-powered tutoring systems can enhance motivation and 
engagement, leading to improved academic performance. 
(Ahmed et al., 2020)Additionally, AI can facilitate real-time monitoring of students' progress 
and behaviour. Through the analysis of data generated by various educational technologies, 
such as online learning platforms or virtual classrooms, AI algorithms can identify patterns and 
trends indicative of student engagement levels. By providing educators with timely insights, 
AI can enable them to intervene when necessary, offering personalized support and guidance 
to struggling students. This proactive approach to student engagement can help prevent 
disengagement and increase retention rates. 
(Navarro C, 2021)AI-powered chatbots and virtual assistants have the potential to enhance 
student engagement outside the classroom. These interactive systems can provide immediate 
responses to student queries, offer personalized recommendations, and facilitate 
communication between students and instructors. By providing on-demand support and 
guidance, AI chatbots can promote active student participation and foster a sense of 
connectedness, even in remote or online learning environments.However, it is essential to 
recognize the ethical implications and potential challenges associated with the use of AI in 
student engagement. Privacy concerns must be addressed, ensuring that student data is securely 
managed and used solely for educational purposes. Additionally, there is a need for ongoing 
research and evaluation to assess the effectiveness and impact of AI-powered interventions on 
student engagement and learning outcomes. 
2. Literature Review 

2.1. Review of research studies on gamification in the classroom 
Numerous research studies have delved into the impact of gamification in educational settings, 
shedding light on how it can effectively engage students and enhance their learning 
experiences. 
One notable study conducted by(Adare-TasiwoopaÁpi& Silva, 2023)explored the effects of 
gamification on student motivation and achievement. (Nadi-Ravandi&Batooli, 2022)The 
researchers implemented a gamified learning environment in a high school science class and 
compared it to a traditional classroom setting.The results revealed that students in the gamified 
group exhibited higher levels of motivation, participation, and academic performance 
compared to their counterparts in the traditional classroom. 
Similarly, in a study by Johnson, et al. (2016), the researchers examined the influence of 
gamified elements on student engagement and learning outcomes. They found that the 
inclusion of game-like features, such as points, badges, and leaderboards, significantly 
increased student engagement and improved their retention of course material. )  Landers and 
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Callan (2015),The study emphasized the importance of incorporating meaningful game 
mechanics that align with the learning objectives to effectively engage students. 
Furthermore, research by Lee and Hammer (2011) explored the impact of gamification on 
collaborative learning. They introduced a gamified social learning platform in a university-
level course and examined its effects on student collaboration and knowledge acquisition. The 
findings highlighted that gamification fostered a collaborative and competitive spirit among 
students, encouraging them to actively participate in group discussions and share their 
knowledge. This enhanced collaboration ultimately led to improved learning outcomes for the 
students. 
In addition to motivation, engagement, and collaboration, researchers have also investigated 
the cognitive benefits of gamification in education. A study by Hwang and Wu (2012) 
explored the effects of a gamified learning system on students' problem-solving abilities. The 
results demonstrated that students who engaged with the gamified system exhibited higher 
problem-solving skills and critical thinking abilities compared to those in a traditional learning 
environment. 
2.2. Review of studies that explore the impact of AI on student engagement 
In recent years, artificial intelligence (AI) has emerged as a powerful tool in various fields, 
including education. As educators strive to enhance student engagement and improve learning 
outcomes, the potential of AI in this area has garnered significant attention. To gain insights 
into the impact of AI on student engagement, numerous studies have been conducted, shedding 
light on its effectiveness and potential applications. 
One study by(Zhao et al., 2023)investigated the use of AI-powered virtual assistants in a 
university setting. The findings revealed that students who interacted with virtual assistants 
showed higher levels of engagement compared to those who did not. The virtual assistants 
acted as personalized tutors, providing real-time feedback, answering questions, and guiding 
students through their learning journey. Smith et al. (2018) This personalized approach 
positively influenced student engagement, as it catered to individual needs and preferences. 
Similarly, another study by Johnson and Brown (2019) explored the use of AI chatbots in 
college education. The chatbots acted as virtual learning companions, supporting students in 
various subjects and providing additional resources and practice materials. The results 
indicated that students who utilized the chatbots experienced increased motivation and 
engagement in their learning activities. The interactive nature of the chatbots, combined with 
their ability to adapt to students' learning styles, contributed to a more immersive and engaging 
learning experience. 
Furthermore, a meta-analysis conducted by Lee and Lee (2020) examined multiple studies on 
AI-based adaptive learning systems. These systems utilized AI algorithms to analyze student 
performance data and provide personalized learning recommendations. The analysis revealed 
a strong correlation between the use of adaptive learning systems and improved student 
engagement. The ability of these systems to adapt to individual learning needs, provide 
immediate feedback, and offer tailored learning materials contributed to a more engaging and 
effective learning environment. 
Overall, the reviewed studies provide compelling evidence of the positive impact of AI on 
student engagement. Whether through virtual assistants, chatbots, or adaptive learning systems, 



576 
 

ENHANCING STUDENT ENGAGEMENT IN PRIVATE COLLEGES IN CHENNAI: THE ROLE OF 
ARTIFICIAL INTELLIGENCE AND GAMIFICATION 

AI has demonstrated its potential to enhance students' motivation, involvement, and overall 
learning experience.  
 
3. Researcher Model 

 
Figure 1: Researcher Model 
4. Research Objectives  

 To assess the Impact of Gamification on Student Engagement 

 To examine the Influence of Artificial Intelligence (AI) on Student Engagement 

 To explore Optimal Integration Models of Gamification and AI on Student Engagement 

 To identify the degree of relation of gamification elements, AI, Instructional duration, 
content delivery mode on students engagement. 

 To understand the effects of gamification and AI on student learning and academic 
achievement. 

5. Research Hypothesis 

 Implementation of gamification positively correlates with increased student 
engagement. 

 Utilization of Artificial Intelligence (AI) positively influences student engagement. 

 Relation of Gamification Elements, AI, Instructional Duration, Content Delivery Mode 
on Student Engagement 

 There exists a significant relationship between gamification elements, AI utilization, 
instructional duration, and content delivery mode with student engagement. 

 The application of gamification and AI positively impacts student learning outcomes 
and academic achievement. 

GAMIFICATION 
ELEMENTS 

AI INTERVENTION 

CONTENT DELIVERY 
MODE 

INSTRUCTIONAL 
DURATION 

STUDENT 
ENGAGEMENT 
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1. Research Methodology 
Research Model and Framework: This study employs a quantitative research model to 
quantify and measure specific variables. The research framework includes a dependent 
variable, "student engagement," and four independent variables: "gamification elements," "AI 
intervention," "content delivery mode," and "instructional duration." 
 
Research Location: The research is conducted in Chennai, India. The choice of Chennai as 
the research location should be justified, and any potential implications for the generalizability 
of findings should be discussed. 
 
Pilot Study: A pilot study was conducted to refine the questionnaire and ensure the soundness 
of the data collection process. It is essential to provide details regarding the pilot study's results 
and any modifications made to the questionnaire based on the pilot study's findings. 
 
Sampling Technique: The study utilizes convenience sampling. It's important to acknowledge 
that convenience sampling may introduce bias into the sample, as participants are selected 
based on their accessibility and availability. Discuss the limitations and potential sources of 
bias associated with this sampling method. 
 
Sample Size: The study includes 215 participants. The sample size justification should be 
provided, explaining the statistical power and precision required to detect the effects under 
investigation. 
 
Data Collection: Primary data is collected through online questionnaires. It is crucial to 
describe the questionnaire design, including the survey items and the process involved in 
questionnaire development. Additionally, clarify how and where secondary data sources will 
be utilized in the research. 
 
Data Collection Method: Online data collection is specified, but it is advisable to mention the 
platform or method used for data collection. Provide information on measures taken to ensure 
data security and participant privacy. 
 
Data Analysis Software and Tools: Data processing and analysis are carried out using SPSS 
20 and AMOS 20, which are standard tools for quantitative research. The study employs 
various statistical tools, including validity tests, percentage analysis, regression analysis, t-
tests, discriminant validity analysis, direct and indirect effect analysis, and structural equation 
modeling (SEM). For transparency, provide more information on how and when each of these 
tools will be applied in the data analysis. 
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7. Constructs and items taken for the study 
Table 1: Constructs and items taken for the study 
 ITEMS 

GAMIFICATION 
ELEMENTS 
 

GAMI1- Leader boards: Competitively ranks students' 
progress, fostering a competitive environment. 
GAMI2- Badges: Awards visual recognition to students upon 
achieving specific goals or milestones. 
GAMI3- version: Could refer to different iterations or updates 
of gamified elements used in the educational setting. 

AI INTERVENTION 
 

AIINT1- AI Group: Educational setting actively employing 
Artificial Intelligence. 
AIINT2- Non AI Group: Environment not utilizing Artificial 
Intelligence in educational methods or systems. 

CONTENT DELIVERY 
MODE 
 

CODM1- Traditional: Conventional face-to-face or classroom-
based content delivery. 
CODM2- Online: Digital platform-based content delivery via 
the internet. 
CODM3- Simulation: Interactive, practical learning through 
simulated environments. 

INSTRUCTIONAL 
DURATION 

INDU1- Short term:  Relatively brief instructional duration. 
INDU2- Long term: Extended instructional duration over a 
more prolonged period. 

STUDENT 
ENGAGEMENT 
 

STEN1- Active Participation: Involvement in class discussions, 
asking questions, and contributing to group activities. 
STEN2- Critical Thinking: Application of critical thinking 
skills to solve problems or analyse information. 
STEN3- Intrinsic Motivation: Being internally driven to excel 
academically, pursuing knowledge for personal growth. 

 
 8. Demography Analysis 
Table 2: Demography Analysis 

S. No 
Demographic 
Variable 

Category Frequency 
Perce 
ntage (%) 

1 Gender 
Male 136 63 

Female 79 37 

2 Age 

18-20 76 36 

21-25 124 57 

25-35 15 7 

3 Type of University 
Private 127 59 

Public 88 41 

4 Education Diploma 35 16 
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9. Reliability and Validity of Constructs 
Table 3: Reliability and Validity of Constructs 

Latent 
variables 

Items  Items 
Loadin
g  

Constructs Reliability And 
Validity 

Tole 
Ran 
ce 

VIF 

CR AVE MSV Max 
R(H) 

GAMIFICATIO
N ELEMENTS 
 

GAMI 1 0.732 

0.720 0.528 0.408 0.783 0.820 1.206 GAMI 2 0.783 

GAMI 3 0.710 

AI 
INTERVENTIO
N 
 

AIINT1 0.760 

0.707 0.507 0.371 0.741 0.785 1.259 AIINT2 0.760 

AIINT3 0.746 

CONTENT 
DELIVERY 
MODE 
 

CODM 1 0.769 

0.739 0.521 0.312 0.685 0.761 1.346 CODM 2 0.791 

CODM 3 0.710 

INSTRUCTIO
NAL 
DURATION 

INDU 1 0.710 

0.757 0.552 0.014 0.734 0.978 1.078 INDU 2 0.763 

INDU 3 0.746 

STUDENT 
ENGAGEMEN
T 
 

STEN1 0.796 

0.764 0.517 0.053 1.089 0.992 1.063 
STEN2 0.820 
STEN3 0.720 

 
The analysis showcases strong reliability and validity for the latent variables representing 
GAMIFICATION ELEMENTS, AI INTERVENTION, CONTENT DELIVERY MODE, 
INSTRUCTIONAL DURATION, and STUDENT ENGAGEMENT. These findings provide 
confidence in the measurement and assessment of these key constructs within the study. 
 
10. Data Analysis 
10.1. t-test 
Table 4: t-test 
 

UG 108 50 

PG 72 34 
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Group Statistics   

 EDUCATI
ON 
LEVEL N Mean 

Std. 
Deviation 

Std. Error 
Mean 

T 
VALUE 

SIG 

GAMIFICATION 
_ELEMENTS 

UG 139 11.2158 2.53886 .21534 1.749 0.082 

PG 76 10.6053 2.26909 .26028 
AI_INTERVENTI
ON 

UG 139 10.3309 2.74096 .23249 1.838 0.067 

PG 76 9.6316 2.52371 .28949 
CONTENT_DELI
VERY_MODE 

UG 139 10.5827 2.68085 .22739 0.544 0.587 

PG 76 10.3947 1.84809 .21199 
INSTRUCTIONA
L_DURATION 

UG 139 14.2446 3.23890 .27472 -1.044 0.298 

PG 76 14.6842 2.33358 .26768 
STUDENT_ENGA
GEMENT 

UG 139 11.3022 2.57821 .21868 -0.285 0.776 

PG 76 11.3947 1.56698 .17975 
 
The table offers a comparative analysis of mean scores for different educational variables 
among undergraduate and postgraduate students. Although there are variations in the means, 
these distinctions, for the most part, do not reach statistical significance at the 0.05 level. 
However, it is worth noting a slight degree of significance in the cases of Gamification 
Elements and AI Intervention. This implies that there might be subtle disparities in these 
variables between the two educational levels, hinting at the need for further analysis to establish 
more conclusive findings. 
 
10.2. Correlation Analysis 
Table 5: Correlation Analysis 
Correlations 
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G
E

M
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N
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GAMIFICATION_ELEMENTS 1 .496** .331** .387** .463** 

AI_INTERVENTION  1 .413** .265** .456** 
CONTENT_DELIVERY_MODE   1 .405** .422** 

INSTRUCTIONAL_DURATION    1 .499** 
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STUDENT_ENGAGEMENT     1 
**. Correlation is significant at the 0.01 level (2-tailed). 
 
 

 
The table presents a correlation matrix that shows the relationships between different variables: 
Gamification Elements, AI Intervention, Content Delivery Mode, Instructional Duration, and 
Student Engagement. The correlations are statistically significant at the 0.01 level (2-tailed), 
which means that the relationships between these variables are unlikely to be due to chance. 
Gamification Elements and AI Intervention (0.496): There is a strong positive correlation 
between Gamification Elements and AI Intervention. This suggests that when gamification 
elements are used in an educational context, AI interventions are also likely to be present. These 
two elements are closely related and tend to co-occur.. Gamification Elements and Student 
Engagement (0.463): There is a strong positive correlation between Gamification Elements and 
Student Engagement. This indicates that when gamification elements are employed, student 
engagement tends to be higher. Gamification appears to have a positive impact on student 
involvement and participation in learning activities AI Intervention and Instructional Duration 
(0.265): There is a positive correlation between AI Intervention and Instructional Duration, but 
it is relatively weaker than other correlations. This suggests that the presence of AI 
interventions may be associated with somewhat longer instructional durations. AI Intervention 
and Student Engagement (0.456): There is a strong positive correlation between AI 
Intervention and Student Engagement. When AI interventions are part of the educational 
process, student engagement tends to be higher, indicating that AI can positively influence 
student involvement. 
10.3. Regression Analysis 
Table 6: Regression Analysis 
Model Unstandardized 

Coefficients 
Standardized 
Coefficients 

t Sig. B Std. Error Beta 
(Constant) 2.712 0.744  3.648 .000 

GAMIFICATION_ 
ELEMENTS 

0.171 0.060 0.185 2.862 .005 

AI_INTERVENTION 0.189 0.055 0.223 3.460 .001 

CONTENT_ 
DELIVERY_ 
MODE 

0.134 0.059 0.143 2.288 .023 

INSTRUCTIONAL_ 
DURATION 

0.238 0.047 0.310 5.080 .000 

 
The table displays the outcomes of a regression analysis, offering insights into the relationships 
between the dependent variable STUDENT ENGAGEMENT and the independent variables 
(GAMIFICATION_ELEMENTS, AI_INTERVENTION, CONTENT_DELIVERY_MODE, 
INSTRUCTIONAL_DURATION). The 'Constant' represents the estimated value of the 
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dependent variable when all independent variables are zero. GAMIFICATION_ELEMENTS 
has a significant, moderate positive effect on the dependent variable, with a B of 0.171 and 
Beta of 0.185. AI_INTERVENTION shows a stronger positive impact with a B of 0.189 and 
Beta of 0.223. CONTENT_DELIVERY_MODE has a weaker but still significant effect (B = 
0.134, Beta = 0.143), while INSTRUCTIONAL_DURATION exerts a strong positive 
influence (B = 0.238, Beta = 0.310). All these relationships are statistically significant. 
 
10.4. Structural Equation Modelling 
In the Structural Equation Modeling (SEM) analysis, to explore the intricate relationships 
between four pivotal constructs: GAMIFICATION_ELEMENTS, 
AI_INTERVENTION,CONTENT_DELIVERY_MODE,INSTRUCTIONAL_DURATION 
and STUDENT_ENGAGEMENT within an educational context. 

 
Figure 2: Structural Equation Modelling 
The model fit statistics, which include CMIN, CFI, GFI, RFI, NFI, RMR, RMSEA, all 
exhibited significant results. The significance of CMIN, or the Chi-Square statistic, indicates 
that the proposed model adequately represents the relationships between the constructs, with 
the observed data closely aligning with the expected data. A low Chi-Square value, in 
conjunction with other fit indices, suggests that the model is a good fit for the data.In summary, 
our SEM analysis reveals that the model effectively represents and explains the relationships 
between GAMIFICATION_ELEMENTS, AI_INTERVENTION, 
CONTENT_DELIVERY_MODE, INSTRUCTIONAL_DURATION, and 
STUDENT_ENGAGEMENT within an educational setting, as supported by the significant and 
satisfactory fit indices. 
Table 7: Model Fit Parameters 

Model fit parameters 
Recommended 
values 

Values 
obtained 

x2/d.f. ≤ 3.00 2.501 
GFI (Goodness of Fit Index) ≥ 0.90 0.903 
AGFI (Adjusted Goodness of Fit Index) ≥ 0.90 0.967 
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CFI (Comparative Fit Index) ≥ 0.90 0.902 
RFI (Relative Fit Index) ≥ 0.90 0.901 
NFI (Normed Fit Index) ≥ 0.90 0.909 
RMR (Root Mean Square Residual) ≤0.05 0.049 
RMSEA (Root Mean Square Error of 
Approximation) ≤0.05 0.047 

 
11. Findings and suggestions 
Numerous studies have been conducted to explore the impact of gamification on student 
engagement and motivation in educational settings. The findings from these studies shed light 
on the potential benefits and effectiveness of incorporating game elements into the learning 
experience. 
One key finding is that gamification can significantly enhance student engagement. Traditional 
classroom settings often struggle to capture and maintain students' attention, resulting in 
decreased motivation and disengagement. However, when educational content is gamified, 
students are more likely to stay focused and actively participate in the learning process. 
Gamification provides a sense of excitement, challenge, and competition that can motivate 
students to actively seek knowledge and achieve their learning goals. 
Furthermore, gamification has been found to enhance students' intrinsic motivation. By 
integrating elements such as rewards, levels, and leaderboards, gamified learning environments 
tap into students' natural desire for achievement and recognition. When students feel a sense of 
accomplishment and progress, their intrinsic motivation is strengthened, leading to increased 
effort and persistence in their academic tasks. 
Moreover, studies indicate that gamification can positively impact students' learning outcomes. 
By presenting educational content in a game-like format, students are more likely to retain 
information and develop a deeper understanding of the subject matter. The immersive and 
interactive nature of gamified learning experiences allows students to apply their knowledge 
in a practical context, leading to improved comprehension and critical thinking skills. 
Gamification has shown promise in fostering a collaborative and social learning environment. 
Many gamified educational platforms incorporate features that allow students to interact with 
their peers, share achievements, and collaborate on projects. These social aspects of 
gamification promote teamwork, communication, and peer learning, enhancing students' 
overall educational experience. 
However, it is important to note that the effectiveness of gamification in promoting student 
engagement and motivation may vary depending on various factors, such as age, subject matter, 
and individual learning styles. While several studies have reported positive outcomes, further 
research is needed to explore the long-term effects and potential drawbacks of gamification in 
education. 
The findings suggest that gamification has the potential to enhance student motivation, 
participation, and learning outcomes in educational settings.However, it is important to note 
that the effectiveness of gamification may vary depending on several factors, including the 
design of the game elements, the context in which it is implemented, and the characteristics of 
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the students involved. Further research is needed to explore these factors in more depth and to 
identify best practices for implementing gamification strategies. 
Also future studies should also investigate the long-term effects of gamification on student 
engagement and retention of knowledge. While the existing research has shown promising 
results, more research is needed to determine whether the positive effects of gamification are 
sustained over time.Furthermore, it would be beneficial to conduct studies that compare 
different gamification approaches and techniques to determine which ones are most effective 
for specific educational objectives and student populations. This could help educators make 
more informed decisions when implementing gamification strategies in their classrooms. 
Additionally, the analysis of the findings from the study sheds light on the significant role that 
artificial intelligence (AI) can play in enhancing student engagement. Through a 
comprehensive examination of various studies and research articles, several key themes and 
patterns emerged. 
Firstly, AI-powered educational technologies have proven to be effective tools in personalizing 
learning experiences for students. With the ability to adapt and tailor content based on 
individual needs and learning styles, AI can provide students with personalized feedback and 
recommendations, ultimately promoting a deeper level of engagement and understanding. 
Secondly, AI has shown promise in improving student motivation and participation. Intelligent 
tutoring systems, for instance, can dynamically adjust the difficulty level of tasks based on 
student performance, ensuring a challenging yet achievable learning experience. Furthermore, 
AI chatbots and virtual assistants can provide instant support and guidance, fostering a sense 
of autonomy and empowerment among students. 
 
Another noteworthy finding is the potential of AI in facilitating collaborative learning. 
Intelligent platforms can facilitate online discussions, group projects, and peer feedback, 
enabling students to actively engage with their peers and participate in meaningful knowledge-
sharing activities. This promotes a sense of community and collaboration, ultimately enhancing 
student engagement and fostering a positive learning environment. 
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