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ABSTRACT  

This study determined the impact of technology-aided instruction (TAI) on academic performance 

among 126 indigenous learners in Cabangan District, Schools Division of Zambales during the 

School Year 2023-2024. Employing a quantitative descriptive design and a researcher-developed 

questionnaire, data collected formed the bases for an enhanced instructional plan geared towards 

technology-based teaching to improve academic outcomes. Findings revealed that most 

indigenous learners, aged 11, predominantly female, with families earning P19,999 or less 

monthly, and spent less than an hour studying at home. Learners, guided by high school graduates, 

showed positive outcomes, demonstrating engagement, access to resources, individualized pacing, 

and real-world skills development. Notably, they exhibited very satisfactory academic 

performance in written works, performance tasks, and quarterly assessments. Perceptions of TAI 

significantly differed among indigenous learners based on age, monthly family income, and 

learning facilitators' educational attainment, with a rejection of the null hypothesis. A low yet 

positive correlation linked learners' perceptions of TAI with academic performance in written 

works and quarterly assessments, leading to the null hypothesis rejection. An enhanced 

instructional plan is proposed to implement technology-based teaching, aiming to boost academic 

performance. Recommendations included sustained learner engagement, active participation, 

access to resources, and mastery of real-world skills. Institutions are advised to ensure continued 

access to TAI, implement regular assessments and feedback mechanisms, and offer tailored 

programs addressing individual needs. Learners are encouraged to recognize the positive 

correlation between their perceptions of TAI and academic performance. Educational institutions 

should foster an environment encouraging positive perceptions, emphasizing learning 

engagement, resource access, individualized pacing, and real-world skills development. Active 

learner participation in the instructional plan, with continuous feedback and adaptability, promises 

refinement over time. 
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1. INTRODUCTION 

Despite facing distinct challenges in traditional education systems, indigenous learners can find 

promising prospects for academic success through TAI [1]. However, unlocking this potential 

requires a culturally responsive approach that capitalizes on their strengths and addresses their 

specific needs [2,3]. 

 Research underlines the benefits of TAI, including increased learner engagement and 

motivation [4], improved performance across various subjects [5,6], access to self-learning and 
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flipped classroom methodologies [7], and development of research and project-based learning 

skills [8]. However, potential drawbacks associated with TAI, such as overreliance on technology 

and negative impacts on fine motor development and problem-solving, necessitate cautious 

implementation [9]. Additionally, proper teacher training, consideration of individual teaching 

approaches, and addressing learner needs are crucial for success [9,10]. The digital divide and 

unequal access to technology and resources further complicate the equation, highlighting the need 

for inclusive strategies [7]. 

 Building strong teacher-learner relationships [11], utilizing innovative approaches for 

online learning [12], combining academic and emotional support [13], and effectively employing 

blended learning and emergency remote teaching [14] all emerge as key strategies for fostering 

engagement. The COVID-19 pandemic further emphasized the importance of effective 

instructional materials, diverse teaching methodologies [15,16], and ensuring equity, accessibility, 

and open educational resources [17]. 

 Successful TAI models like blended learning strategies [18], fully online flipped classes 

using videoconferencing [19], the Modern Classroom approach [20], and self-paced mastery-based 

instruction [21] demonstrate the potential of this approach. However, it's crucial to remember that 

each indigenous community has unique needs and contexts. Ongoing evaluation and feedback are 

essential to ensure culturally appropriate and effective implementation of TAI, ultimately creating 

inclusive and engaging learning environments that empower indigenous learners to thrive [22]. 

 

2. STATEMENT OF THE PROBLEM 

 This study focused on examining the TAI on indigenous learners’ academic performance 

in Cabangan District, Schools Division of Zambales during the School Year 2023-2024. 

 Specifically, it aimed to answer these questions: 

1. How may the profile of respondents be described in terms of: 

 1.1. age; 

 1.2. sex; 

 1.3. monthly family income; 

 1.4. number of hours spent in studying at home per day; and 

 1.5. highest educational attainment of the learning facilitator? 

2. How do respondents perceive the TAI in terms of: 

 2.1. learning engagement; 

 2.2. access to learning materials and resources; 

 2.3. individualized pace and mastery; and 

 2.4. real-world skills development? 

3. How may the academic performance of respondents be described in terms of: 

 3.1. written works; 

 3.2. performance tasks; and 

 3.3. quarterly assessment? 

4. Is there a significant difference between the perceptions of respondents on the TAI when 

grouped according to their profile? 

5. Is there a significant correlation between the perceptions of respondents on the TAI and their 

academic performance? 

6. What instructional plan can be proposed to implement technology-based teaching towards the 

improvement of academic performance of indigenous learners? 
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3. METHODS AND MATERIALS 

 Since the study focused on the TAI as perceived by indigenous learners and academic 

performance in Cabangan District, Schools Division of Zambales during the School Year 2023-

2024 wherein data were collected, classified, summarized, presented in percentages, and means, 

the quantitative descriptive method of research was the most appropriate method used. 

 This study utilized a researcher-made questionnaire to gather the necessary data, ensuring 

that the specific research objectives and variables were effectively captured and measured. By 

creating a questionnaire tailored to the study's purpose, the researcher designed and included 

questions that directly aligned with the research questions, objectives, and variables being 

investigated. 

 The questionnaire consisted of three parts. Part I encompassed respondents' profile, 

including age, sex, monthly family income, number of hours spent studying at home per day, and 

the highest educational attainment of the learning facilitator. Part II examined the TAI as perceived 

by respondents, covering aspects such as learning engagement, access to learning materials and 

resources, individualized pace and mastery, and real-world skills development. Lastly, Part III 

centered on the academic performance of respondents, evaluating written works, performance 

tasks, and quarterly assessment.  

 The calculated significance values for perceptions of TAI across various dimensions—such 

as learning engagement, access to learning materials and resources, individualized pace and 

mastery, and real-world skills development—are all below the 0.05 level of significance (KS = 

0.000, 0.000, 0.000, 0.000, respectively; SW = 0.001, 0.001, 0.001, 0.001, respectively), indicating 

a non-normal distribution. Consequently, non-parametric testing, specifically the Kruskal-Wallis 

Test, was employed to assess perceptions of TAI. Likewise, the calculated significance values for 

academic performance, including written work, performance tasks, and quarterly assessments (KS 

= 0.000, 0.000, 0.003, respectively; SW = 0.001, 0.001, 0.001, respectively), all fall below the 0.05 

level of significance, suggesting a non-normal distribution. Therefore, the non-parametric test, 

namely the Kruskal-Wallis Test, was utilized to assess academic performance. 

 

4. RESULTS AND DISCUSSIONS 

 Respondents of the study consisted of 126 indigenous learners in Cabangan District, 

Schools Division of Zambales during the School Year 2023-2024. They were distributed among 

five public elementary schools, as shown in Table 1. Specifically, the indigenous learners were 

enrolled in Cadmang Elementary School, Reserva Elementary School, San Juan Elementary 

School, San Juan Elementary School Annex, and Sapangbato Elementary School. All of these 

indigenous learners were in Grade 5 at the time of the study. 

Table 1. Distribution of Respondents by School 

School Frequency Percentage 

Cadmang Elementary School 28 22.22 

Reserva Elementary School 21 16.67 

San Juan Elementary School 32 25.40 

San Juan Elementary School Annex 18 14.29 

Sapangbato Elementary School 27 21.43 

Total 126 100.00 
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4.1. Profile Of The Respondents 

 Table 2 details the distribution of respondents’ age profile, including both frequency and 

percentage. According to the table, 42 (33.33%) indigenous learners were 11 years old, 36 

(28.57%) indigenous learners were 12 years old, 30 (23.81%) indigenous learners were 13 years 

old, and 18 (14.29%) indigenous learners were 14 years old. The mean age of respondents was 

12.19 years old. 

Table 2. Frequency and Percentage Distribution of the Profile of Respondents 

in terms of Age 

Age Frequency Percentage 

14 years old 18 14.29 

13 years old 30 23.81 

12 years old 36 28.57 

11 years old 42 33.33 

Total 126 100.00 

Mean 12.19 years old 

 The findings of the previous studies [23,24,25] were parallel with the findings of the 

current study regarding the demographic focus on a specific age group within the learner 

population in Zambales. This suggests that the research targeted individuals around 11 years old, 

providing valuable insights into the characteristics, behaviors, or educational outcomes of this 

particular age cohort in the context of the studies. 

 Regarding sex, Table 3 displays the frequency and percentage distribution of respondents’ 

profile. It is observable that a majority (50.79%) of the indigenous learners were female and 62 

(49.21%) were male.  

Table 3. Frequency and Percentage Distribution of the Profile of Respondents 

in terms of Sex 

Sex Frequency Percentage 

Male 62 49.21 

Female 64 50.79 

Total 126 100.00 

 The findings of the previous studies [26,27,28] were parallel with the findings of the 

current study concerning the notable gender distribution among the learners, with a predominant 

representation of females in Zambales. This observation suggests that the studies may have 

explored gender-related aspects, such as learning patterns, preferences, or challenges, within the 

context of the educational environment in Zambales during the specified timeframe. Further 

analysis of the findings could provide valuable insights into the experiences and dynamics of 

female learners in the region during the period covered by the studies. 

 Table 4 outlines the monthly family income profile of respondents, illustrating the 

frequency and percentage distribution. The data on the table shows that 34 (26.98%) indigenous 

learners belonged to a family with a monthly income of P19,999 and below, 29 (23.02%) 

indigenous learners belonged to a family with a monthly income of P20,000 to P39,999, 25 

(19.84%) indigenous learners belonged to a family with a monthly income of P40,000 to P59,999, 

15 (11.90%) indigenous learners belonged to a family with a monthly income of P60,000 to 

P79,999, 14 (11.11%) indigenous learners belonged to a family with a monthly income of P80,000 

to P99,999, 5 (3.97%) indigenous learners belonged to a family with a monthly income of 
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P100,000 to P119,999, and 4 (3.17%) indigenous learners belonged to a family with a monthly 

income of P120,000 and above. The mean monthly family income of respondents was P46,348.71. 

Table 4. Frequency and Percentage Distribution of the Profile of Respondents 

in terms of Monthly Family Income 

Monthly Family Income Frequency Percentage 

P120,000 and above 4 3.17 

P100,000 to P119,999 5 3.97 

P80,000 to P99,999 14 11.11 

P60,000 to P79,999 15 11.90 

P40,000 to P59,999 25 19.84 

P20,000 to P39,999 29 23.02 

P19,999 and below 34 26.98 

Total 126 100.00 

Mean P46,348.71 

 The findings of the previous studies [29,30,31] were parallel with the findings of the 

current study regarding the significant association between the learners and lower monthly family 

incomes in Zambales. Specifically, the findings indicated that the majority of the participants came 

from families with a monthly income of P19,999 and below. This socioeconomic insight suggests 

that the studies may have focused on understanding the educational challenges, opportunities, or 

outcomes for learners from economically disadvantaged backgrounds. The data could potentially 

contribute to discussions on the impact of income levels on access to education, academic 

performance, and the overall well-being of learners in Zambales. 

 Table 5 encapsulates the distribution of the number of hours spent studying at home per 

day profile among respondents, presenting both frequency and distribution. The table indicates 

that 36 (28.57%) indigenous learners spent less than 1.0 hour studying at home per day, 27 

(21.43%) indigenous learners spent 1.0 to 1.9 hours studying at home per day, 24 (19.05%) 

indigenous learners spent 2.0 to 2.9 hours studying at home per day, 20 (15.87%) indigenous 

learners spent 3.0 to 3.9 hours studying at home per day, and 19 (15.08%) indigenous learners 

spent 4.0 hours and above studying at home per day. The mean number of hours spent studying at 

home per day by respondents was 2.12 hours. 

Table 5. Frequency and Percentage Distribution of the Profile of Respondents 

in terms of Number of Hours Spent Studying at Home per Day 

Number of Hours Spent 

Studying at Home per Day 
Frequency Percentage 

4.0 hours and above 19 15.08 

3.0 to 3.9 hours 20 15.87 

2.0 to 2.9 hours 24 19.05 

1.0 to 1.9 hours 27 21.43 

less than 1.0 hour 36 28.57 

Total 126 100.00 

Mean 2.12 hours 

 The findings of the previous studies [32,33,34] were parallel with the findings of the 

current study in uncovering a noteworthy pattern among the learners in Zambales, revealing that 

the majority of them spent less than 1.0 hour studying their lessons at home per day. This finding 
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suggests a potential area of interest within the studies, such as investigating the impact of study 

habits or time allocation on academic performance. The information could be indicative of the 

studies' focus on understanding the learning behaviors, time management practices, and potential 

challenges faced by learners in Zambales in relation to their home study routines. 

 Table 6 breaks down respondents’ highest educational attainment of their learning 

facilitators through frequency and percentage. The table reveals that 37 (29.37%) learning 

facilitators were high school graduates, 31 (24.60%) learning facilitators were college graduates, 

29 (23.01%) learning facilitators were elementary graduates, 18 (14.29%) learning facilitators 

were elementary undergraduates, 8 (6.35%) learning facilitators were MA graduates, 2 (1.59%) 

learning facilitators did not attend schooling, and 1 (0.79%) learning facilitator was an 

EdD/PhD/DPA graduate. 

Table 6. Frequency and Percentage Distribution of the Profile of Respondents 

in terms of Highest Educational Attainment of the Learning Facilitator 

Highest Educational Attainment of 

the Learning Facilitators 
Frequency Percentage 

EdD/PhD/DPA Graduate 1 0.79 

MA Graduate 8 6.35 

College Graduate 31 24.60 

High School Graduate 37 29.37 

Elementary Graduate 29 23.01 

Elementary Undergraduate 18 14.29 

Did Not Attend Schooling 2 1.59 

Total 126 100.00 

 The findings of the previous studies [35,36,37] were parallel with the findings of the 

current study in uncovering a prevalent characteristic among the learners' learning facilitators in 

Zambales, indicating that a significant portion of them were high school graduates. This particular 

detail suggests that the studies may have explored the role and impact of learning facilitators with 

varying educational backgrounds on the academic experiences and outcomes of the learners. The 

findings could provide valuable insights into the effectiveness of high school graduates as learning 

facilitators and their influence on the educational development of learners in Zambales during the 

specified period. 

 

4.2. Tai As Perceived By Respondents 

 In Table 7, the mean ratings and interpretations of respondents' perceived TAI are 

summarized in terms of learning engagement. The table illustrates that respondents observed TAI 

to be more enjoyable and exciting (µ = 3.16), easier to understand with technology (µ = 3.19), 

more interesting with devices like tablets and computers (µ = 3.18), more interactive and engaging 

(µ = 3.15), more colorful and visual (µ = 3.13), more hands-on and practical with educational apps 

and programs (µ = 3.13), more personalized and tailored to individual needs (µ = 3.17), more 

memorable and effective for information retention (µ = 3.15), more creative and expressive (µ = 

3.21), and more collaborative, allowing teamwork (µ = 3.19). The general mean rating for learning 

engagement was 3.17, interpreted as observed. 
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Table 7. Mean Rating and Interpretations of the TAI as Perceived by Respondents  

in terms of Learning Engagement 

Item Descriptor 
Mean 

Rating 
Interpretation 

1 Instruction is more fun and exciting when 

technology is used. 

3.16 Observed 

2 Instruction is easier to understand with the 

help of technology. 

3.19 Observed 

3 Instruction is more interesting when I can use 

devices like tablets and computers. 

3.18 Observed 

4 Instruction is more interactive and engaging 

with technology. 

3.15 Observed 

5 Instruction is more colorful and visual with 

the use of technology. 

3.13 Observed 

6 Instruction is more hands-on and practical 

when I can use educational apps and 

programs. 

3.13 Observed 

7 Instruction is more personalized and tailored 

to my individual needs with technology. 

3.17 Observed 

8 Instruction is more memorable and helps me 

remember information better when 

technology is involved. 

3.15 Observed 

9 Instruction is more creative and allows me to 

express my ideas in different ways using 

technology. 

3.21 Observed 

10 Instruction is more collaborative and allows 

me to work together with my classmates by 

using technology. 

3.19 Observed 

General Mean Rating 3.17 Observed 

 The findings of the previous studies [38,39,40] were parallel with the findings of the 

current study in underscoring the multifaceted relationship between technology-aided instruction 

and learner engagement. While personalized learning and game-based approaches show promise, 

the choice of technology tools and their alignment with the specific context and discipline play 

crucial roles in shaping the effectiveness of technology in enhancing learner engagement in 

education. 

 In Table 8, the mean ratings and interpretations of perceived TAI are outlined concerning 

access to learning materials and resources. Respondents observed TAI to be helpful for easy access 

to information online (µ = 3.17), important for accessing a variety of books, videos, and 

educational websites (µ = 3.21), beneficial for exploring different topics and learning new things 

(µ = 3.15), powerful for searching answers and gaining new knowledge (µ = 3.17), significant for 

providing enjoyable educational games and activities (µ = 3.11), valuable for learning from experts 

through online tutorials and videos (µ = 3.18), meaningful for accessing educational apps for 

practice and skill improvement (µ = 3.14), advantageous for digital libraries and reading materials 

anytime (µ = 3.14), impactful for learning about different cultures through virtual tours (µ = 3.18), 
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and transformative for empowering self-paced learning (µ = 3.17). The general mean rating for 

access to learning materials and resources was 3.16, interpreted as observed. 

Table 8. Mean Rating and Interpretations of the TAI as Perceived by Respondents  

in terms of Access to Learning Materials and Resources 

Item Descriptor 
Mean 

Rating 
Interpretation 

1 Instruction is helpful because it allows me to 

easily find information and resources online. 

3.17 Observed 

2 Instruction is important because it gives me 

access to a wide variety of books, videos, and 

educational websites. 

3.21 Observed 

3 Instruction is beneficial because it enables me 

to explore different topics and learn new 

things. 

3.15 Observed 

4 Instruction is powerful because it allows me 

to search for answers to my questions and 

discover new knowledge. 

3.17 Observed 

5 Instruction is significant because it provides 

me with educational games and activities that 

make learning enjoyable. 

3.11 Observed 

6 Instruction is valuable because it gives me the 

opportunity to learn from experts through 

online tutorials and videos. 

3.18 Observed 

7 Instruction is meaningful because it allows me 

to access educational apps that help me 

practice and improve my skills. 

3.14 Observed 

8 Instruction is advantageous because it 

provides me with digital libraries where I can 

read books and stories anytime. 

3.14 Observed 

9 Instruction is impactful because it gives me 

the chance to learn about different cultures 

and places through virtual tours and videos. 

3.18 Observed 

10 Instruction is transformative because it 

empowers me to learn at my own pace and 

explore subjects that interest me. 

3.17 Observed 

General Mean Rating 3.16 Observed 

 The findings of the previous studies [41,42,43] were parallel with the findings of the 

current study in collectively indicating a positive correlation between technology-aided instruction 

and enhanced access to learning materials and resources. The growth in publications, positive 

perceptions among faculty, and the effectiveness of multimedia tools underscore the potential of 

technology to bridge educational gaps and provide diverse learning opportunities for learners. 

 Table 9 presents the mean ratings and interpretations of perceived TAI in terms of 

individual pace and mastery. Respondents observed TAI to be important for learning at their own 

speed and understanding concepts better (µ = 3.15), helpful for practicing and mastering 
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challenging skills (µ = 3.17), empowering for choosing activities matching interests and abilities 

(µ = 3.19), impactful for building confidence and achieving personal goals (µ = 3.14), significant 

for providing personalized feedback and guidance (µ = 3.17), valuable for reviewing lessons as 

needed (µ = 3.21), transformative for taking ownership of learning and becoming independent 

learners (µ = 3.12), meaningful for setting learning goals and tracking progress (µ = 3.14), 

advantageous for developing problem-solving skills and critical thinking (µ = 3.19), and beneficial 

for supporting individual learning styles and preferences (µ = 3.19). The general mean rating for 

individualized pace and mastery was 3.17, interpreted as observed. 

Table 9. Mean Rating and Interpretations of the TAI as Perceived by Respondents  

in terms of Individualized Pace and Mastery 

Item Descriptor 
Mean 

Rating 
Interpretation 

1 Instruction is important because it allows me 

to learn at my own speed and understand 

concepts better. 

3.15 Observed 

2 Instruction is helpful because it gives me the 

opportunity to practice and master skills that I 

find challenging. 

3.17 Observed 

3 Instruction is empowering because it lets me 

choose activities and lessons that match my 

interests and abilities. 

3.19 Observed 

4 Instruction is impactful because it helps me 

become more confident in my learning and 

achieve personal goals. 

3.14 Observed 

5 Instruction is significant because it provides 

personalized feedback and guidance to help 

me improve my performance. 

3.17 Observed 

6 Instruction is valuable because it allows me to 

review and revisit lessons as many times as I 

need until I fully understand them. 

3.21 Observed 

7 Instruction is transformative because it 

enables me to take ownership of my learning 

and become an independent learner. 

3.12 Observed 

8 Instruction is meaningful because it allows me 

to set my own learning goals and track my 

progress. 

3.14 Observed 

9 Instruction is advantageous because it helps 

me develop problem-solving skills and critical 

thinking abilities. 

3.19 Observed 

10 Instruction is beneficial because it supports 

my individual learning styles and preferences. 

3.19 Observed 

General Mean Rating 3.17 Observed 

 The findings of the previous studies [44,45,46] were parallel with the findings of the 

current study in collectively underscoring the importance of technology in shaping instructional 
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methods and individualized paced and mastery. From personalized learning in the U.S. to the rapid 

adoption of online teaching in India and Romania, technology plays a pivotal role in adapting 

educational approaches, overcoming challenges, and potentially improving academic outcomes. 

 Table 10 outlines the mean ratings and interpretations of perceived TAI in terms of real-

world skills development. Respondents observed TAI to be important for teaching them to use 

technology for real-world problem-solving (µ = 3.18), engaging for exploring different cultures 

through virtual field trips (µ = 3.16), impactful for developing skills like communication, 

collaboration, and creativity (µ = 3.17), relevant for using technology to research and gather 

information (µ = 3.14), empowering for creating digital projects and presentations (µ = 3.19), 

valuable for understanding technology's role in various professions and industries (µ = 3.17), 

interactive for participating in online discussions and sharing ideas (µ = 3.17), meaningful for 

developing digital literacy crucial in today’s world (µ = 3.18), practical for using technology to 

solve everyday problems (µ = 3.16), and beneficial for preparing them for careers requiring 

technology skills (µ = 3.19). The general mean rating for real-world skills development was 3.17, 

interpreted as observed. 

Table 10. Mean Rating and Interpretations of the TAI as Perceived by Respondents  

in terms of Real-World Experiences 

Item Descriptor 
Mean 

Rating 
Interpretation 

1 Instruction is important because it teaches me 

how to use technology to solve real-word 

problems. 

3.18 Observed 

2 Instruction is engaging because it allows me 

to explore and learn about different cultures 

and places through virtual field trips. 

3.16 Observed 

3 Instruction is impactful because it helps me 

develop important skills like communication, 

collaboration, and creativity. 

3.17 Observed 

4 Instruction is relevant because it shows me 

how to use technology to research and gather 

information about topics I am interested in. 

3.14 Observed 

5 Instruction is empowering because it gives me 

the tools and knowledge to create digital 

projects and presentations. 

3.19 Observed 

6 Instruction is valuable because it helps me 

understand how technology is used in 

different professions and industries. 

3.17 Observed 

7 Instruction is interactive because it allows me 

to participate in online discussions and share 

my ideas with others. 

3.17 Observed 

8 Instruction is meaningful because it helps me 

develop digital literacy skills that are 

important in today’s world. 

3.18 Observed 
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9 Instruction is practical because it teaches me 

how to use technology to solve everyday 

problems and make my life easier. 

3.16 Observed 

10 Instruction is beneficial because it prepares 

me for future careers that may require 

technology skills. 

3.19 Observed 

General Mean Rating 3.17 Observed 

 The findings of the previous studies [47,48,49] were parallel with the findings of the 

current study in collectively underscoring the potential of technology-aided instruction in fostering 

real-world skills development among learners. From enhancing instructional practices in Pakistan 

to offering promising TPD approaches in low- and middle-income countries and leveraging AR 

technology for improved achievement and attitudes in science education, these studies showcase 

the diverse ways technology can positively impact learners' skills and attitudes towards learning. 

 

4.3. Academic Performance 

 Table 11 encapsulates the distribution of written works performance among respondents, 

presenting both frequency and distribution. The table indicates that 44 (34.92%) indigenous 

learners attained a performance of 85 to 89, 32 (25.40%) indigenous learners attained a 

performance of 80 to 84, 26 (20.63%) indigenous learners attained a performance of 90 and above, 

and 24 (19.05%) indigenous learners attained a performance of 75 to 79. The mean academic 

performance of respondents was 84.86 or 85, interpreted as very satisfactory. 

Table 11. Frequency and Percentage Distribution of the Academic Performance  

of Respondents in terms of Written Works 

Written Works Frequency Percentage 

90 and above 26 20.63 

85 to 89 44 34.92 

80 to 84 32 25.40 

75 to 79 24 19.05 

Total 126 100.00 

Mean 84.86 or 85 

Interpretations Very Satisfactory 

 The findings of the previous studies [50,51,52] were parallel with the findings of the 

current study in collectively emphasizing the importance of written works in assessing and 

enhancing learners' academic performance, whether in traditional face-to-face, online distance 

learning, or blended learning modalities. They underscore the need for teachers to adapt and design 

effective written assignments to support learners' learning and achievement in diverse educational 

settings. 

 Table 12 details the distribution of respondents’ performance tasks performance, including 

both frequency and percentage. According to the table, 49 (38.89%) indigenous learners had a 

performance of 90 and above, 45 (35.71%) indigenous learners had a performance of 85 to 89, 18 

(14.29%) indigenous learners had a performance of 80 to 84, and 14 (11.11%) indigenous learners 

had a performance of 75 to 79. The mean academic performance of respondents was 87.12 or 87, 

interpreted as very satisfactory. 
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Table 12. Frequency and Percentage Distribution of the Academic Performance  

of Respondents in terms of Performance Tasks 

Performance Tasks Frequency Percentage 

90 and above 49 38.89 

85 to 89 45 35.71 

80 to 84 18 14.29 

75 to 79 14 11.11 

Total 126 100.00 

Mean 87.12 or 87 

Interpretations Very Satisfactory 

 The findings of the previous studies [53,54,55] were parallel with the findings of the 

current study in contributing to understanding the multifaceted nature of academic performance, 

with factors such as holistic support, technological integration for online learning, and the impact 

of regular task completion playing vital roles. The findings can guide teachers in developing 

strategies to enhance performance tasks and overall academic success in various educational 

settings. 

 In terms of quarterly assessment, Table 13 displays the frequency and distribution of 

respondents’ performance. It is observable that 48 (38.10%) indigenous learners obtained a 

performance of 85 to 89, 32 (25.40%) indigenous learners obtained a performance of 90 and above, 

26 (20.63%) indigenous learners obtained a performance of 80 to 84, and 20 (15.87%) indigenous 

learners obtained a performance of 75 to 79. The mean academic performance of respondents was 

85.65 or 86, interpreted as very satisfactory. 

Table 13. Frequency and Percentage Distribution of the Academic Performance  

of Respondents in terms of Quarterly Grade 

Quarterly Assessment Frequency Percentage 

90 and above 32 25.40 

85 to 89 48 38.10 

80 to 84 26 20.63 

75 to 79 20 15.87 

Total 126 100.00 

Mean 85.65 or 86 

Interpretations Very Satisfactory 

 The findings of the previous studies [56,57,58] were parallel with the findings of the 

current study in highlighting the complex interplay between various factors, including social media 

addiction, performance-based assessment, stress, motivation, and their impact on academic 

performance. While not all explicitly mention quarterly assessment, the findings suggest that 

learners' ability to manage time, engage in active assessments, and maintain positive psychological 

well-being can significantly influence their success in academic tasks, including quarterly 

assessments. Teachers and institutions can use these insights to design interventions and strategies 

that foster a conducive environment for effective learning and task engagement. 

 

4.4. Difference Between The Perceptions Of Respondents On Tai And Their Profile 

 In Table 14, a Kruskal-Wallis Test is utilized to examine the differences in perceptions of 

respondents regarding TAI across different age profile. The computed asymptotic significance 
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values for dimensions such as learning engagement, access to learning materials and resources, 

individualized pace and mastery, and real-world skills development (ASig. = 0.024, 0.004, 0.011, 

0.018, respectively) are all below the 0.05 significance level. Consequently, the null hypothesis is 

rejected, indicating a significant difference between respondents' perceptions of TAI and their age 

profile. The overall computed value is ASig. = 0.017. 

 

Table 14. Difference Between the Perceptions of Respondents in TAI 

and Their Profile in terms of Age 

Perceptions in TAI H-value df 
Asymp. 

Sig. 
Decision 

Learning Engagement 9.435 3 .024 
Reject H01 

Significant 

Access to Learning 

Materials and Resources 
13.258 3 .004 

Reject H01 

Significant 

Individualized Pace and 

Mastery 
11.141 3 .011 

Reject H01 

Significant 

Real-World Skills 

Development 
10.022 3 .018 

Reject H01 

Significant 

Overall 10.255 3 .017 
Reject H01 

Significant 

 The findings of the previous studies [59,60,61] were parallel with the findings of the 

current study in collectively highlighting the nuanced relationship between age, attitudes towards 

technology, and the integration of technology in educational settings. While mature learners may 

differ in their technology usage patterns compared to younger learners, attitudes towards 

technology might be more consistent across age groups. Additionally, teachers' practices and the 

integration of technology can vary based on subject-specific contexts, emphasizing the need for 

targeted approaches in professional development and instructional design. 

 In Table 15, the outcomes of a Kruskal-Wallis Test explore the differences in perceptions 

of respondents regarding TAI based on their sex profile. The computed asymptotic significant 

values for dimensions like learning engagement, access to learning materials and resources, 

individualized pace and mastery, and real-world skills development (ASig. = 0.212, 0.286, 0.213, 

0.302, respectively) all exceed the 0.05 significance threshold. Consequently, the null hypothesis 

is accepted, suggesting no significant difference between respondents' sex profile and their 

perceptions of TAI. The overall computed value is ASig. = 0.289. 
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Table 15. Difference Between the Perceptions of Respondents in TAI 

and Their Profile in terms of Sex 

Perceptions in TAI H-value df 
Asymp. 

Sig. 
Decision 

Learning Engagement 1.555 1 .212 
Accept H01 

Not Significant 

Access to Learning 

Materials and Resources 
1.137 1 .286 

Accept H01 

Not Significant 

Individualized Pace and 

Mastery 
1.553 1 .213 

Accept H01 

Not Significant 

Real-World Skills 

Development 
1.064 1 .302 

Accept H01 

Not Significant 

Overall 1.126 1 .289 
Accept H01 

Not Significant 

 The findings of the previous studies [62,63,64] were parallel with the findings of the 

current study in highlighting the broader implications of gender in the context of technology-aided 

instruction and learning. While direct findings on gender differences are limited in these studies, 

they underscore the importance of considering individual characteristics, educational levels, 

personality traits, and professional development when examining the intersection of gender and 

technology in education. Future research could delve deeper into these intersections to provide a 

more nuanced understanding of the role of gender in shaping technology-aided instruction 

outcomes. 

 Table 16 displays the results of a Kruskal-Wallis Test examining differences in perceptions 

of respondents regarding TAI based on their monthly family income profile. The computed 

asymptotic significant values for dimensions, including learning engagement, access to learning 

materials and resources, individualized pace and mastery, and real-world skills development, all 

fall below the significance level of 0.05 (ASig. = 0.020, 0.048, 0.049, 0.031, respectively). As a 

result, the null hypothesis is rejected, indicating a significant difference between respondents' 

perceptions of TAI and their monthly family income profile. The overall computed value is ASig. 

= 0.029. 

Table 16. Difference Between the Perceptions of Respondents in TAI 

and Their Profile in terms of Monthly Family Income 

Perceptions in TAI H-value Df 
Asymp. 

Sig. 
Decision 

Learning Engagement 15.036 6 .020 
Reject H01 

Significant 

Access to Learning 

Materials and Resources 
12.249 6 .048 

Reject H01 

Significant 

Individualized Pace and 

Mastery 
12.206 6 .049 

Reject H01 

Significant 

Real-World Skills 

Development 
13.914 6 .031 

Reject H01 

Significant 

Overall 14.082 6 .029 
Reject H01 

Significant 
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 The findings of the previous studies [65,66,67] were parallel with the findings of the 

current study in highlighting the multifaceted relationship between monthly family income, 

technology-aided instruction, and academic outcomes. While the studies may not explicitly focus 

on income-related differences, they underscore the importance of equitable access to technology 

and the role of well-structured tools and resources provided by educational institutions. 

Policymakers and teachers should consider socioeconomic factors to ensure inclusive and effective 

technology integration in education. 

 Table 17 displays the results of a Kruskal-Wallis Test examining differences in perceptions 

of respondents regarding TAI and the number of hours spent studying at home per day. The 

computed asymptotic significant values for dimensions, including learning engagement, access to 

learning materials and resources, individualized pace and mastery, and real-world skills 

development, all exceed the significance level of 0.05 (ASig. = 0.830, 0.747, 0.720, 0.826, 

respectively). Consequently, the null hypothesis is accepted, indicating no significant difference 

between respondents' perceptions of TAI and their number of hours spent studying at home per 

day. The overall computed value is ASig. = 0.823. 

Table 17. Difference Between the Perceptions of Respondents in TAI and Their Profile  

in terms of Number of Hours Spent Studying at Home per Day 

Perceptions in TAI H-value Df 
Asymp. 

Sig. 
Decision 

Learning Engagement 1.482 4 .830 
Accept H01 

Not Significant 

Access to Learning 

Materials and Resources 
1.941 4 .747 

Accept H01 

Not Significant 

Individualized Pace and 

Mastery 
2.084 4 .720 

Accept H01 

Not Significant 

Real-World Skills 

Development 
1.504 4 .826 

Accept H01 

Not Significant 

Overall 1.521 4 .823 
Accept H01 

Not Significant 

 The findings of the previous studies [68,69,70] were parallel with the findings of the 

current study in contributing to understanding the relationship between time spent studying at 

home and technology-aided instruction. While not all studies explicitly quantify the time aspect, 

they collectively underscore the importance of engagement quality, effective online learning 

strategies, and the positive impact of technology on academic achievement. Policymakers and 

teachers can use these findings to inform decisions about the integration of technology in education 

and to address challenges associated with online and technology-aided instruction. 

 Table 18 presents the results of a Kruskal-Wallis Test investigating differences in 

perceptions of respondents regarding technology-aided intervention and the highest educational 

attainment of their learning facilitators. The computed asymptotic significant values for 

dimensions, such as learning engagement, access to learning materials and resources, 

individualized pace and mastery, and real-world skills development (ASig. = 0.000, 0.001, 0.000, 

0.000, respectively), all fall below the 0.05 significant threshold. Consequently, the null hypothesis 

is rejected, signifying a notable difference between respondents’ perceptions and the highest 

educational attainment of their learning facilitators. The overall computed value is ASig. = 0.000. 
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Table 18. Difference Between the Perceptions of Respondents in TAI and Their Profile 

in terms of Highest Educational Attainment of the Learning Facilitators 

Perceptions in TAI H-value Df 
Asymp. 

Sig. 
Decision 

Learning Engagement 20.473 4 .000 
Accept H01 

Not Significant 

Access to Learning 

Materials and Resources 
18.985 4 .001 

Accept H01 

Not Significant 

Individualized Pace and 

Mastery 
22.538 4 .000 

Accept H01 

Not Significant 

Real-World Skills 

Development 
20.109 4 .000 

Accept H01 

Not Significant 

Overall 21.840 4 .000 
Accept H01 

Not Significant 

 The findings of the previous studies [71,72,73] were parallel with the findings of the 

current study in collectively emphasizing the importance of technology and computer-related 

factors in enhancing learner achievement. While the highest educational attainment of teachers is 

not the primary focus, the findings underscore the need for teachers to embrace technology in their 

teaching methods, adapt to 21st-century learning needs, and recognize the impact of various 

computer-related factors on academic achievement. Teachers with higher educational attainment 

may play a crucial role in effectively integrating technology into the teaching and learning process. 

 

4.5. Correlation Between The Perceptions Of Respondents On Tai And Their Academic 

Performance 

 In Table 19, Spearman’s Rho Correlation Coefficient is utilized to present the correlation 

between respondents' perceptions of TAI and their academic performance in written works. The 

perceived TAI, measured in terms of learning engagement, access to learning materials and 

resources, individualized pace and mastery, and real-world skills development (rs = 0.334, 0.345, 

0.352, 0.346, respectively), exhibits a positively low significant correlation with their academic 

performance in written works. The corresponding significant values (α = 0.000, 0.000, 0.000, 

0.000, respectively) are all below the 5% significance level, leading to the rejection of the null 

hypothesis. Overall, there is a positively low significant correlation (rs = 0.337, α = 0.000) between 

respondents' perceptions of TAI and their academic performance in written works. 

Table 19. Correlation Between the Perceptions of Respondents in TAI 

and Their Academic Profile in terms of Written Works 

Perceptions in TAI 
Correlation 

Coefficient 
Interpretation 

Sig. 

(2-tailed) 
Decision 

Learning 

Engagement 
.334 

Positive Low 

Correlation 
.000 

Reject Ho2 

Significant 

Access to Learning 

Materials and 

Resources 

.345 
Positive Low 

Correlation 
.000 

Reject Ho2 

Significant 

Individualized Pace 

and Mastery 
.352 

Positive Low 

Correlation 
.000 

Reject Ho2 

Significant 
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Real-World Skills 

Development 
.346 

Positive Low 

Correlation 
.000 

Reject Ho2 

Significant 

Overall .337 
Positive Low 

Correlation 
.000 

Reject Ho2 

Significant 

 The findings of the previous studies [74,75,76] were parallel with the findings of the 

current study in collectively emphasizing the importance of understanding learners' preferences, 

the factors influencing satisfaction and academic performance in online learning, and the overall 

impact of online education on learner achievement. This knowledge can inform teachers, 

institutions, and policymakers as they navigate the integration of technology-aided instruction into 

traditional educational settings. 

 Table 20 presents the correlation between respondents' perceptions of TAI and their 

academic performance in performance tasks, using Spearman’s Rho Correlation Coefficient. The 

perceived TAI in terms of learning engagement, access to learning materials and resources, 

individualized pace and mastery, and real-world skills development (rs = 0.060, 0.066, 0.085, 0.08, 

respectively) exhibits a positively very low non-significant correlation with academic performance 

in performance tasks. The corresponding significant values (α = 0.431, 0.386, 0.263, 0.276, 

respectively) are all significant at the 5% level, leading to the acceptance of the null hypothesis. 

Overall, there is a positively very low non-significant correlation (rs = 0.069, α = 0.365) between 

respondents' perceptions of TAI their academic performance in performance tasks. 

Table 20. Correlation Between the Perceptions of Respondents in TAI 

and Their Academic Profile in terms of Performance Tasks 

Perceptions in TAI 
Correlation 

Coefficient 
Interpretation 

Sig. 

(2-tailed) 
Decision 

Learning 

Engagement 
.060 

Positive Very Low 

Correlation 
.431 

Accept Ho2 

Not Significant 

Access to Learning 

Materials and 

Resources 

.066 
Positive Very Low 

Correlation 
.386 

Accept Ho2 

Not Significant 

Individualized Pace 

and Mastery 
.085 

Positive Very Low 

Correlation 
.263 

Accept Ho2 

Not Significant 

Real-World Skills 

Development 
.084 

Positive Very Low 

Correlation 
.276 

Accept Ho2 

Not Significant 

Overall .069 
Positive Very Low 

Correlation 
.365 

Accept Ho2 

Not 

Significant 

 The findings of the previous studies [77,78,79] were parallel with the findings of the 

current study in emphasizing the need to carefully evaluate the impact of technology-aided 

instruction on various aspects of academic performance, including performance tasks. The findings 

can inform the development and implementation of effective online education strategies, 

considering the diverse needs and contexts of learners and teachers. 

 Table 21 outlines the correlation between respondents' perceptions of TAI and their 

academic performance in quarterly assessment, employing Spearman’s Rho Correlation 

Coefficient. The perceived TAI, specifically in terms of learning engagement, access to learning 

materials and resources, individualized pace and mastery, and real-world skills development (rs = 
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0.232, 0.245, 0.248, 0.249, respectively), displays a positively very low significant correlation with 

academic performance in quarterly assessment. The associated significant values (α = 0.002, 

0.001, 0.001, 0.001, respectively) fall below the 5% significance level, leading to the rejection of 

the null hypothesis. Overall, there is a positively very low significant correlation (rs = 0.956, α = 

0.000) between respondents' perceptions of TAI and their academic performance in quarterly 

assessment. 

Table 21. Correlation Between the Perceptions of Respondents in TAI and  

Their Academic Profile in terms of Quarterly Assessment 

Perceptions in TAI 
Correlation 

Coefficient 
Interpretation 

Sig. 

(2-tailed) 
Decision 

Learning 

Engagement 
.232 

Positive Very Low 

Correlation 
.002 

Reject Ho2 

Significant 

Access to Learning 

Materials and 

Resources 

.245 
Positive Very Low 

Correlation 
.001 

Reject Ho2 

Significant 

Individualized Pace 

and Mastery 
.248 

Positive Very Low 

Correlation 
.001 

Reject Ho2 

Significant 

Real-World Skills 

Development 
.249 

Positive Very Low 

Correlation 
.001 

Reject Ho2 

Significant 

Overall .236 
Positive Very Low 

Correlation 
.002 

Reject Ho2 

Significant 

 The findings of the previous studies [80,81,82] were parallel with the findings of the 

current study in collectively highlighting the potential benefits of technology-aided instruction, 

including the use of ICT, online learning, and CAI, on quarterly assessments and overall academic 

performance. The positive outcomes suggest that strategic and effective integration of technology 

can contribute to improved learning experiences and outcomes for learners across various subjects 

and educational levels. 

 

4.6. An Enhanced Instructional Plan: Technology-based Teaching Towards The 

Improvement Of Academic Performance Of Indigenous Learners 

 The instructional plan aims to leverage technology to boost academic performance among 

indigenous learners by providing comprehensive training to teachers through workshops, 

webinars, and collaborative sessions. Activities like inclusive tech training and appointing learner 

tech ambassadors aim to create an inclusive learning environment. To address access disparities, 

digital resource distribution and technology support hotlines are proposed, while individualized 

learning paths will be implemented to cater to learners' unique needs. Aligning the curriculum with 

practical skills and establishing measurable benchmarks involve collaboration among school 

heads, coordinators, and teachers. Improving written communication and critical thinking skills 

through technology-supported tasks is emphasized, along with regular assessment and ongoing 

teacher training to continually enhance technology skills and contribute to academic improvement. 
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5.CONCLUSIONS 

1. Most indigenous learners were 11 years old, predominantly female, and belonged to families 

with a monthly income of P19,999 and below. They spent less than 1.0 hour studying at home per 

day and had high school graduates as their learning facilitators. 

2. Indigenous learners experienced TAI, reflecting observed engagement in learning, access to 

learning materials and resources, individualized pacing and mastery, and the development of real-

world skills. 

3. Indigenous learners exhibited a very satisfactory academic performance in written works, 

performance tasks, and quarterly assessments. 

4. A significant difference was observed in the perceptions of indigenous learners regarding TAI 

across various dimensions—learning engagement, access to learning materials and resources, 

individualized pacing and mastery, and real-world skills development. This difference was based 

on age, monthly family income, and the highest educational attainment of their learning 

facilitators. The computed asymptotic significance value fell below the 0.05 level, leading to the 

rejection of the null hypothesis. 

5. A low yet positive and significant correlation was noted between respondents' perceptions of 

TAI across all dimensions—learning engagement, access to learning materials and resources, 

individualized pacing and mastery, and real-world skills development—and their academic 

performance in written works and quarterly assessments, respectively. The computed significance 

value reached significance at a 5% level, resulting in the rejection of the null hypothesis. 

6. An instructional plan has been developed to implement technology-based teaching, aiming to 

enhance the academic performance of indigenous learners. 

 

6. RECOMMENDATIONS 

1. Learners should allocate more time for studying at home, considering the reported limited daily 

study hours; additionally, targeted support and resources should be provided to female learners in 

families with a monthly income of P19,999 and below. 

2. Learners must continue engaging with TAI, emphasizing active participation, the utilization of 

learning materials and resources, and the mastery of real-world skills, while institutions should 

ensure sustained access to these instructional methods. 

3. Learners must maintain their commitment to academic excellence in written works, performance 

tasks, and quarterly assessments; implementing regular assessments and feedback mechanisms can 

reinforce and further enhance their academic achievements. 

4. Learners should be offered tailored TAI programs, recognizing observed differences based on 

age, monthly family income, and the educational background of learning facilitators; this 

customized approach can address individual needs and optimize the learning experience. 

5. Learners must recognize the positive correlation between their perceptions of TAI and academic 

performance, and educational institutions should foster an environment encouraging continued 

positive perceptions, emphasizing the importance of learning engagement, access to materials, 

individualized pacing, and real-world skills development. 

6. Learners must actively participate in implementing the technology-based teaching plan designed 

to enhance their academic performance; continuous feedback loops and adaptability in the 

instructional plan can further refine its effectiveness over time. 
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7. Additional research must explore specific factors influencing reported limited daily study hours 

and provide targeted support to indigenous learners in lower-income families, aiming to enhance 

their overall learning experience. 

8. Beyond the existing focus on TAI, academic excellence, and the positive correlation between 

perceptions and performance, further studies must investigate broader factors such as community 

involvement, cultural sensitivity in teaching methods, and the role of peer support in contributing 

to the overall academic success of indigenous learners, offering insights for comprehensive 

educational strategies. 
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