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Abstract 

 

The purpose of this study is to examine students' perceptions of the integration of artificial 

intelligence (AI) into educational settings as well as its impact on learning outcomes. Students are 

positive about their potential for personalized learning experiences and adaptive feedback despite 

limited exposure to AI-driven tools. An analysis of pre-test and post-test data demonstrates a 

significant improvement in academic performance, particularly among female students. Students 

should be educated about AI tools and receive enhanced training to be able to effectively use them 

in future educational initiatives. To address gender-based differences in intervention 

effectiveness, tailored approaches are necessary. Student engagement and fostering a conducive 

learning environment can be enhanced through continuous evaluation of AI-integrated programs. 

It highlights the potential of AI to revolutionize education, emphasizing the need for ongoing 

assessment and targeted support to ensure optimal implementation. 
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INTRODUCTION 

 
Artificial Intelligence (AI) is becoming a focal point of contemporary research, offering the promise of 

revolutionizing traditional teaching methodologies, and enhancing learning outcomes. In recent years, 

educators and scholars alike have become increasingly aware of the potential for artificial intelligence 

to transform the educational landscape, resulting in a surge in interest in exploring its applications in 

various educational contexts. An area of particular interest within this burgeoning field is the 

effectiveness of AI-driven pedagogical approaches in increasing student engagement and improving 

learning outcomes. The purpose of this study is to investigate the effectiveness of AI passion-driven 

pedagogy, a novel instructional method that utilizes AI tools to cultivate students' interests and improve 

their learning outcomes. 

Currently, there is a growing body of research exploring the application of AI to education. 

Studies conducted by Simonsen & Almeida (2020), Crompton & Song (2021), and others have 

demonstrated AI's practical utility in higher education, triggering discussions on its pedagogical 

implications. Additionally, Zhao et al. (2022), Hannan (2021), Boscardin (2023), and Ishaaq (2023) 

have examined AI's ability to enhance student learning experiences across diverse educational domains, 

emphasizing its transformative potential. A recent trend in educational research emphasizes the 

importance of AI literacy among learners and the need for comprehensive AI education initiatives. 
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Zhang (2023), Vasoya (2023), Lukianets & Lukianets (2023), and Xu & Ouyang (2022) have shed light 

on the importance of integrating AI into educational platforms and minimizing the associated risks. The 

potential impact of AI passion-driven pedagogy on student engagement and learning outcomes is a topic 

of growing interest in educational research. The use of artificial intelligence (AI) in education has the 

potential to revolutionize teaching and learning practices. AI-driven decision support tools have been 

shown to significantly impact decision-making processes in various fields, including healthcare (Barrett 

et al., 2019). Additionally, the integration of AI into pedagogical approaches requires a shift in the way 

educators and students engage with technology, emphasizing the importance of building evaluative 

judgment and literacies in an AI-mediated world (Bearman & Ajjawi, 2023).  

In the context of the Philippines, where healthcare and education are critical areas of focus, the 

potential impact of AI passion-driven pedagogy on student engagement and learning outcomes is 

particularly relevant. The economic burden of healthcare-related issues, such as dengue fever and 

vaccination programs, underscores the importance of innovative approaches to education and healthcare 

delivery (Edillo et al., 2015; Haasis et al., 2015; Chootipongchaivat et al., 2016). Furthermore, the 

psychosocial impact of medical conditions, such as human papillomavirus infections, highlights the 

interconnectedness of health and well-being with educational practices (Miyashita et al., 2009; 

Buenconsejo et al., 2019).  Research on student engagement and learning outcomes in various 

educational settings has demonstrated the significance of deliberate reflection and student-centered 

instruction in promoting engagement and improving learning outcomes (Granger et al., 2012; Ribeiro 

et al., 2019; Xu et al., 2022; Foster & Carboni, 2008; Tadesse & Edo, 2020). Moreover, the role of 

passion and cognitive engagement in problem-solving and online learning has been identified as crucial 

factors in shaping the learning experiences of students (Kartinah & Prasetyowati, 2022; Chang, 2023). 

As AI technology continues to evolve, understanding the impact of educational student engagement on 

learning outcomes becomes increasingly important. The potential benefits of AI-driven pedagogy in 

reducing clinician burden, improving clinical efficacy, and enhancing patient experience and outcomes 

in healthcare settings also have implications for educational practices (Ski & Rocca, 2020). 

Furthermore, the trust and perceptions of teachers regarding AI-based educational technology play a 

significant role in its adoption and integration into pedagogical approaches (Nazaretsky et al., 2022). 

Despite the growing body of research in this area, there remains a gap in our understanding of 

the effectiveness of AI passion-driven pedagogy in fostering student engagement and improving 

learning outcomes. The purpose of this study is to fill this gap by empirically investigating the impact 

of AI-driven instructional approaches on student learning experiences. This study has significant 

implications for educators, policymakers, and researchers involved in shaping the future of education. 

This study aims to develop evidence-based instructional strategies aimed at maximizing student 

engagement and learning outcomes in diverse educational settings by elucidating the efficacy of AI 

passion-driven pedagogy. 

This study focuses on the effectiveness of AI-driven instructional methods in fostering student 

engagement and improving learning outcomes. Moreover, it is imperative to investigate how AI tools 

such as ChatGPT, Perplexity, Bard, and Bing AI influence student learning experiences. Thus, this 

study provides empirical insight into the efficacy of passion-driven pedagogy to contribute to the 

ongoing discussion about AI's transformative potential in education. The purpose of this research is to 

advance our understanding of how artificial intelligence (AI) can be harnessed to enhance student 

engagement and learning outcomes in educational settings. 

 

METHODOLOGY 

Research Design 

This study utilized a quasi-experimental pretest-posttest design to rigorously assess the efficacy of AI 

passion-driven pedagogy in comparison with conventional teaching methods among high school 

students. A practical constraint precluded random assignment of participants to treatment groups, 

making this study design an optimal method for evaluating the impact of the intervention in the given 

situation. The quasi-experimental design enabled researchers to draw meaningful comparisons between 

the experimental group, which received instruction infused with artificial intelligence-driven 

pedagogical strategies, and the control group, which underwent teacher-facilitated instruction using 
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conventional methods. Using a pretest-posttest design, the study examined changes in student 

engagement and learning outcomes over time, allowing insight into the effectiveness of the intervention. 

Locale and Participants of the study 

 

The study involved 71 high school students from Quirino National High School, focusing on STEM 

students. Purposive sampling was used to select students based on their interest and aptitude for 

technology-related subjects. The school was chosen for its diverse and representative sample, allowing 

for a comprehensive exploration of AI integration in education. The students' predisposition towards 

technology-related subjects made them ideal candidates for assessing the effectiveness of AI-driven 

pedagogical approaches. Focusing on a single school also facilitated the implementation of standardized 

instructional protocols, ensuring consistency in intervention delivery and minimizing potential 

confounding variables. The deliberate selection of participants and the research site, along with the 

gender and age distributions illustrated in Figures 1 and 2, reinforce the validity and reliability of the 

study's conclusions regarding the effectiveness of AI-driven pedagogy in enhancing student 

engagement and learning outcomes in STEM education. 

 

 

  

 

 

 

 

 

 

 

 

 
Figure 1. Gender distribution of the sampled participants. 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 2. Age distribution of the sampled participants. 

 

Procedures 
 

Procedure and Treatment of the Experimental Group: The experimental group received instruction 

infused with AI-driven passion-driven pedagogy. It involved the systematic integration of AI tools such 

as ChatGPT, Perplexity, Bard, and Bing AI to enhance instruction, engage students, and analyze data. 

As a result of ChatGPT, personalized learning materials have been generated, instant feedback 

has been provided, and interactive learning experiences have been facilitated. By engaging in 

meaningful discussions, asking questions, and receiving tailored responses, students gained a deeper 

understanding of the course material. To measure students' comprehension and engagement levels, 

Perplexity was used. AI-driven interventions were assessed in terms of their effectiveness in promoting 
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deeper learning and critical thinking by analyzing the complexity of students' responses to instructional 

prompts. 

Bard was instrumental in developing curriculum and lesson plans. As a result of its capability to 

generate coherent and contextually relevant instructional materials, the program ensured alignment with 

educational standards and research objectives. 

In addition, Bing AI was used to collect supplementary information and to verify the accuracy 

of the sources cited in the study. The study's findings were strengthened by its advanced search 

capabilities. A structured approach for incorporating AI into instructional practices was provided by the 

PREP & EDIT Framework throughout the research process. 

 

 
 

 

Figure 3. The PREP & EDIT Framework (Fitzpatrick, Fox & Weinstein (2023) 

 

The P.R.E.P. framework guides research design by defining participants' roles and ensuring consistency 

in data collection and analysis as presented in the Figure 3. It sets parameters for outcomes, guiding the 

research process and enhancing efficacy. The E.D.I.T. framework evaluates research content for quality, 

accuracy, and reliability. Researchers assess language, verify factual accuracy, and identify biases. They 

examine their own assumptions and potential sources of bias.  

Procedure and Treatment of the Control Group: The control group, on the other hand, was 

instructed using conventional methods by a teacher. AI-driven pedagogical strategies were not 

incorporated into their instruction. In this procedure, traditional classroom instruction was used without 

the use of artificial intelligence tools. AI technologies enabled personalized learning experiences for the 

experimental group while conventional methods were used by the control group. Through traditional 

methods, they participated in classroom discussions, completed assignments, and received feedback 

from their teachers. Both groups were subjected to the same assessment measures throughout the study, 

allowing for direct comparison between AI passion-driven pedagogy and conventional teaching 

methods. 

 

RESULTS 

Students Engagement Using AI For Learning  

The Table 1 reveals that 16.90% of students have used AI for learning, while 83.09% haven't. 

This suggests a gap in familiarity with AI-driven educational tools.  

Table 1. Distribution of response of students in using AI. 

Response Frequency Percentage (%) Remarks 

Yes 12 16.90 AI are not used earlier 

No 59 83.09 

Total 71 100  

 

The data in Table 2 shows that students generally have positive perceptions of the use 

of artificial intelligence (AI) in teaching. They believe AI can adapt lessons to individual 

learning needs, providing tailored education. They also find AI-generated feedback helpful in 

improving understanding and suggesting relevant study materials. Students prefer AI chatbots 
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and materials for quick answers and tailored learning styles. They value AI's role in tracking 

performance and collaboration. Overall, students have a strong positive sentiment towards AI 

in teaching, with a mean score of 4.02 and a low standard deviation. This indicates a high level 

of confidence and optimism in the integration of AI technology in educational practices. 

Table 2. Students’ perception on the use of AI in teaching. 

Indicators Mean S.D Remarks 

I believe AI can adapt lessons to my individual learning needs. 4.00 .678 Positive 

I find AI-generated feedback helpful for improving my understanding. 4.00 .896 Positive 

I appreciate AI suggesting relevant study materials based on my 

interests. 

4.00 .964 Positive 

I prefer using AI chatbots for quick answers to my questions outside 

class. 

4.00 .675 Positive 

I think AI adjusting lessons based on my progress would benefit me. 4.00 .875 Positive 

I enjoy using AI simulations for hands-on experiments. 3.98 .578 Positive 

I find AI tools helpful for language learning, like translation and 

pronunciation feedback. 

4.04 .785 Positive 

I prefer AI-generated materials tailored to my learning style. 4.23 .892 Positive 

I value AI analytics tracking my performance to help me improve. 3.98 .643 Positive 

I believe collaborating with AI developers could enhance my learning 

experience. 

3.97 .675 Positive 

Overall Mean 4.02 .764 Positive 

 

The Table 3 shows students' ratings of AI in teaching and learning, categorized by frequency 

and percentage. No students expressed disinterest or aversion towards AI integration. Most 

students (83.09%) found the use of AI to be very interesting, indicating a strong positive 

sentiment towards its use in educational settings. The absence of low interest levels and the 

majority's enthusiasm for AI in educational practices suggest a consistent favorable attitude 

towards AI in various aspects of teaching and learning. Overall, the data reveals a high level of 

interest and enthusiasm among students for AI integration in education. 

Table 3. Students rating in the used of AI in teaching and learning. 

Indicators Frequency Percentage (%) Remarks 

Not Interesting 0 0 

Very Interesting 

Fairly Interesting 0 0 

Averagely Interesting 12 16.90 

Very Interesting 59 83.09 

Highly Interesting 0 0 

Total 71 100 

 

Table 4 shows the results of a paired sample test comparing pre-test and post-test scores of 71 

students. The mean pre-test score is 16.09, with a standard deviation of 1.14. The t-value is 

1.66, and the degrees of freedom are 70. The p-value is.00, indicating a statistically significant 

difference between the pre-test and post-test scores. The null hypothesis is rejected, indicating 

a significant difference in scores between the pre-test and post-test. This suggests that the 

intervention or teaching method implemented between the pre-test and post-test has 

significantly improved students' test scores. 
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Table 4.  Paired sample test result of the pre-test and post-test scores of students. 

Variable N Mean SD t-value df p-value 

Pretest 71 16.09 1.14 
1.66 70 .00 

Post test 71 24.95 4.52 

 

The Table 5 compares pre-test and post-test scores of students based on their gender. The data 

is divided into male and female groups. The mean scores for males were 15.66 and 16.18, 

respectively, and for females it was 23.25 and 25.30. The standard deviation for males was 

2.06, while for females it was 0.94. The t-value for pre-test was -1.19, and for post-test it was 

-3.36. The mean difference between pre-test and post-test scores was -0.520 and -2.050, 

respectively. The results suggest that females outperformed males in both pre-test and post-

test, and that the intervention or treatment had a differential effect on males and females. This 

suggests that there are gender differences in the effectiveness of the intervention or treatment, 

with females benefiting more in terms of improved test scores compared to males. 

Table 5. Independent t -test result of the pre-test and post test scores based on their sex. 

Variable Sex N Mean SD t df p-value 
Mean 

Dif. 

Stdr. 

Error 

Diff. 

Pre-Test 
M 12 15.66 2.06 

-1.19 13 0.25 -0.520 0.777 
F 59 16.18 0.94 

Post Test 
M 12 23.25 3.65 

-3.36 16 0.00 -2.050 1.174 
F 59 25.30 4.04 

 

The Table 6 analyzed the pretest and posttest scores of 12 male students, with a mean of 15.66 

and 23.25 respectively. The paired sample t-test showed a significant difference between the 

two, with a p-value of 0.00. This suggests that the intervention or treatment applied had a 

substantial effect on improving the test scores of male students. The findings suggest that the 

intervention or treatment implemented for male students led to a statistically significant 

improvement in their test scores, with posttest scores being remarkably higher than pretest 

scores. 

Table 6. Paired sample t-test between the pretest and posttest scores of male students (N-12). 

Sample N Mean SD t Df p-value 

Pretest 12 15.66 2.06 
-10.650 11 0.00 

Post Test 12 23.25 3.65 

 

Table 7 shows a paired sample t-test comparing pretest and posttest scores of female students. 

The sample size is 59 female students. The mean pretest score is 16.18, while the mean posttest 

score is 25.30. The t-value is -33.32, indicating a significant difference between the two. The 

p-value is less than 0.05, rejecting the null hypothesis. The findings suggest that the 

intervention or treatment applied significantly improved the test scores of female students, with 

posttest scores being significantly higher than pretest scores. This suggests that the intervention 

or treatment led to a significant improvement in their test scores. 
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Table 7. Paired sample t-test between the pretest and posttest scores of female students (N-59). 

Sample N Mean SD t Df p-value 

Pretest 59 16.18 0.94 

-33.32 58 0.00 Post Test 59 25.30 4.04 

 

DISCUSSION  

The study highlights the need for further exploration and integration of artificial intelligence 

(AI) in education. It reveals that only a small percentage of students have utilized AI for 

learning purposes, highlighting the gap in familiarity with AI technologies. However, students’ 

express confidence in AI's ability to adapt lessons to individual learning needs, provide tailored 

education, and offer valuable feedback. The widespread interest and enthusiasm among 

students for AI integration in teaching and learning underscore the potential of AI to positively 

impact various aspects of education. The study also demonstrates a significant improvement in 

students' test scores following the implementation of AI-driven instructional approaches, 

highlighting the efficacy of AI-driven instructional approaches in improving academic 

performance. The study also identifies gender differences in the effectiveness of the 

intervention, emphasizing the importance of considering gender-specific factors in educational 

interventions. The findings contribute to the ongoing efforts to harness the transformative 

potential of AI in education and improve learning experiences for students globally. 

According to Zawacki-Richter et al. (2019), there is a gap in familiarity with AI 

technologies among students, but they have shown confidence in AI's ability to customize 

lessons, deliver personalized education, and provide valuable feedback. The integration of AI 

in education has been found to enhance students' test scores and boost academic performance. 

Gender-specific variations in the efficacy of AI interventions have also been recognized. The 

literature emphasizes the need for innovative research and practice with AI in education, 

particularly in higher education contexts. Luan et al. (2020) suggest that AI can aid educators 

in identifying students' learning trajectories, formulating lesson plans, and implementing 

effective teaching strategies. The potential of AI to revolutionize teaching methodologies, 

learning experiences, and educational outcomes is evident, and it is important to integrate AI 

technologies into educational practices. 

 

CONCLUSION 

As a conclusion, the study reveals that students have a positive perception of the integration of 

artificial intelligence (AI) into educational settings, even though only a minority has used AI-

driven educational tools. Students are enthusiastic about the potential of artificial intelligence 

in providing personalized learning experiences, adaptive feedback, and tailored study 

materials. A significant improvement in test scores was observed between the pre-test and post-

test, demonstrating the effectiveness of the educational approach. The gender-based analysis 

indicates that female students tend to outperform male students, with the intervention showing 

a more pronounced positive effect on female students. 
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In the future, educational institutions should prioritize initiatives aimed at bridging the 

knowledge gap among students regarding artificial intelligence-driven educational tools. To 

effectively utilize AI-driven educational tools, students and educators need enhanced training 

and support. Considering the gender differences in the effectiveness of interventions, tailored 

approaches should be developed to address the specific needs and preferences of males and 

females. It is imperative to continuously evaluate AI-integrated educational programs to 

determine their effectiveness and identify areas for improvement. Educators can leverage the 

potential of artificial intelligence to enhance student engagement, improve learning outcomes, 

and create a conducive educational environment by addressing these recommendations. 
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