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Purpose of the study: To provide K-12 evidence from a low- and middle-income
context, this study examines how basic education STEM students use ChatGPT
and how it relates to their interest, academic proficiency, and learning
independence.

Methodology: Design: descriptive cross-sectional survey in one large public
school. Participants: 186 Grade 11-12 STEM students. Instrument: 17-item
researcher-developed questionnaire, administered online during class. Tool:
ChatGPT (OpenAl). Analysis: item-level frequencies and percentages; reliability
and validity checks treated as supportive for a heterogeneous instrument.

Main Findings: ChatGPT use was episodic and concentrated in Research and
English. Students reported greater engagement, clearer understanding, and shorter
assignment time. Independence gains were modest; textbook reliance declined
while tutoring reliance was largely stable. Governance practices were common,
including verification and paraphrase-synthesis or inspirational use. Older
students emphasized efficiency and integration; younger students reported larger
conceptual gains.

Novelty/Originality of this study: This study contributes classroom-proximate,
item-level evidence from Philippine basic education, an underrepresented K-12
setting. It characterizes selective, front-end deployment and widespread
verification, offering rubric-ready handles for responsible use. It identifies grade-
linked orchestration differences and connectivity-aware implications that can
guide targeted scaffolds to translate efficiency into competence and independent
learning.
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1. INTRODUCTION

Since ChatGPT’s public release in late 2022, generative Al has shifted from novelty to a routine study
aid. Global bodies have issued guidance for education and research [1] and described an emerging landscape of

nonbinding school-level guidance alongside evolving national frameworks [2], [3]. In the Philippines, the basic
education curriculum includes writing- and inquiry-intensive subjects (English for Academic and Professional
Purposes and Practical Research 1) that naturally invite student use of Al for brainstorming, drafting, summarizing,
and feedback [4], [5]. Classroom uptake is also shaped by infrastructure: government connectivity initiatives
continue to expand, yet affordability and geographic disparities persist, especially in public schools outside major
urban centers [6], [7]. Against this backdrop, rigorous evidence from Philippine basic education Science,
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Technology, Engineering, and Mathematics settings remains limited relative to the higher-education literature; this
study addresses that gap by documenting students’ reported use of ChatGPT and their perceptions of its influence
on interest, academic proficiency, and learning independence.

Grounded in established learning frameworks, we examine whether on-demand drafting, exemplars, and
formative feedback afforded by ChatGPT operate as scaffolds that lower entry barriers to complex tasks, support
perceived competence and autonomy, and trigger situational interest that may develop into more enduring
engagement [8], [9], [10]. We also assess citation, verification, and acknowledgment practices in light of
continuing K—12 uncertainty reported in recent surveys of teachers and teens, which underscores the need for
explicit classroom norms and Al-literacy instruction [11], [12], [13]. Taken together, this framing clarifies how
basic education students position ChatGPT as a study scaffold in writing-intensive coursework and highlights
governance and assessment practices that are likely to condition its integration in everyday learning [1], [11]-[13].

Emerging evidence shows that students most often use ChatGPT for brainstorming, outlining,
summarizing, and getting feedback on writing, while teachers report uneven benefits and persistent concerns about
accuracy and academic integrity [12], [13]. Reviews and meta-analytic syntheses suggest potential gains for
learning and study efficiency under guided conditions, but effects vary widely across designs, subjects, and
measures, and misuse remains a salient risk [11], [14], [15]. At the secondary level, adoption appears to be rising
among teens, yet most evidence still comes from higher education or from high-income settings, underscoring the
need for context-specific studies in K—12 and in low- and middle-income countries such as the Philippines [12],
[16], [17]. Building on governance-oriented guidance that emphasizes verification, transparency, and human
oversight [1], [11] this study focuses on what STEM learners report about ChatGPT’s role in their interest,
academic proficiency, and learning independence.

Anchoring our inquiry in established learning frameworks, we interpret students’ responses as
theoretically grounded perceptions of three constructs: interest (motivational engagement that develops from
situational to individual interest), academic proficiency (perceived competence and understanding tied to self-
efficacy), and learning independence (self-directed and self-regulated study). Classic accounts remain appropriate
for these anchors, and contemporary syntheses reaffirm their centrality in today’s classrooms [10]. Under guided
conditions, recent reviews and meta-analyses report generally positive associations between ChatGPT-supported
learning and outcomes such as performance, engagement, and reduced mental effort—though effects vary by
design, subject, and measures and are drawn largely from higher education samples [14], [15]. Governance
guidance emphasizes that any classroom use should be paired with verification, transparency, and human oversight
[11]. Finally, rising teen exposure to GenAl and mixed teacher sentiment underscore the need for context-specific
K-12 evidence in low- and middle-income settings like the Philippines [13], [18].

Accordingly, this study documents how Grade 11-12 STEM students in a large Philippine public school
report using ChatGPT across subjects and tasks, and how they perceive its influence on interest, academic
proficiency, and learning independence. It contributes K—12 evidence from a low- and middle-income context to
a literature still dominated by higher-education studies and reviews and aligns with calls to generate classroom-
level evidence to guide responsible Al use in schools. We address three questions: (RQ1) How do STEM students
perceive ChatGPT’s influence on their interest or engagement in study? (RQ2) How do they perceive its influence
on academic proficiency? (RQ3) How do they perceive its influence on learning independence?

2. RESEARCH METHOD

We used a descriptive, cross-sectional survey to estimate the prevalence of ChatGPT use and describe
perceived effects on interest, academic proficiency, and learning independence among STEM students. Cross-
sectional designs collect data at a single time point and are appropriate for documenting patterns and associations
without inferring causality [19]. Reporting follows relevant elements of the STROBE guidance for observational
studies to improve transparency of design, sampling, measurement, and analysis [20].

We analyzed survey responses from 186 STEM students drawn from a large public secondary school in
Sorsogon City, Bicol Region, Philippines. The sample comprised Grade 11 (n = 139, 74.7%) and Grade 12 (n =
47, 25.3%) students. Participants identified as female (n = 104, 55.9%) or male (n = 82, 44.1%). Ages ranged from
15 to 18 years (M = 16.38, SD = 0.66). We targeted STEM students because their coursework is writing- and
research-intensive, increasing the likelihood of authentic Gen-Al use in academic tasks. Eligibility required prior
experience using ChatGPT for schoolwork. We employed a two-stage sampling approach: purposive eligibility
(STEM students with ChatGPT exposure) followed, where feasible, by random selection within eligible classes to
distribute participation across sections. School approval was obtained before data collection; participation was
voluntary, with informed consent obtained via an embedded statement in the questionnaire. Responses were
collected anonymously and treated as confidential.

We adopted a researcher-developed questionnaire [21] and administered 17 single-select items (Q1-Q17)
plus demographics (grade level, sex). Items were written deductively to profile perceived influence across three
constructs aligned with the study aims: interest/engagement, academic proficiency, and learning independence.
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The instrument is descriptive; items capture self-reports of study practices and perceived changes rather than latent
traits or causal effects [21], [22]. Response formats were categorical or ordered where appropriate (e.g., increased
vs. no change vs. decreased; daily to never). Content validity was supported by expert review (mean rating =
4.67/5). A prior technical check computed KR-21 = .65 after dichotomizing ordered responses solely for that
reliability estimate; given the instrument’s heterogeneity and the study’s item-level reporting, internal-consistency
statistics are treated as supportive rather than definitive [22], [23].

To make the link to the research questions explicit, we use the following item—RQ map: RQl
(interest/engagement) uses Q1-Q4, Q6, Q7, Q13, and Q14. Within RQI1, Q4 captures perceived change in
engagement or interest and Q6 captures willingness to recommend; Q1-Q3 (frequency, purposes, subject areas)
provide usage context; Q13 (satisfaction/quality) and Q14 (verification/credibility) are governance indicators
included with RQ1 to contextualize engagement; Q7 (study time/efficiency) serves as a bridging indicator reported
under RQ1 and RQ2. RQ2 (academic proficiency) uses Q5, Q7-Q9, Q15, and Q16: Q5 evaluates overall
performance, Q8 conceptual understanding, Q7 study time/efficiency, and Q9 subjects where change is noticed,
complemented by governance items Q15 (integration) and Q16 (citation/acknowledgment) to situate proficiency
within responsible-use practices. RQ3 (learning independence) uses Q10-Q12 and Q17: Q10-Q12 capture self-
reported independence and reliance on textbooks and tutoring, and Q17 captures self-regulation. This mapping is
carried through in the Results and Discussion.

Data were gathered on the first quarter of 2025 via a self-administered online questionnaire during regular
class time with school approval. Class advisers coordinated access, and students completed the survey individually
on their own devices. An embedded consent item preceded all questions; 100% selected “I agree.” Minimal
identifying fields (e.g., name or username) were captured solely to manage data integrity and were dropped before
analysis; analytic files contained only demographics and item responses. Responses were exported to CSV for
analysis.

Item completion was essentially complete. We screened for data issues (e.g., duplicate submissions,
straight-lining). One near-duplicate from the same account two seconds apart had identical answers; excluding it
did not alter distributions, so primary analyses retained N = 186. Ages were parsed from text (e.g., “17 years old”),
and grade level was derived from “Year & Section” (mapped to Grade 11 or Grade 12). Ordered categorical options
were treated as ordinal for descriptive summaries; no causal inferences or latent scale scores were estimated,
consistent with the study’s descriptive, cross-sectional design [24], [25].

Demographics were summarized as counts and percentages for grade level and sex, and as mean and
standard deviation for age. Each questionnaire item (Q1 to Q17) was analyzed at the item level using frequencies
and percentages. The five-level satisfaction item (Very dissatisfied, Dissatisfied, Neutral, Satisfied, Very satisfied)
was collapsed to three categories: dissatisfied (very dissatisfied and dissatisfied), neutral, and satisfied (satisfied
and very satisfied). Summaries are unweighted and use complete-case denominators per item. Analyses are
organized by the study’s research questions using the pre-specified item—RQ map.

3. RESULTS

3.1. STEM students perceive ChatGPT’s influence on their interest in study (RQ1)

Use of ChatGPT was present but largely episodic, with students positioning it as a tool they reach for in
specific study moments rather than a constant companion. Frequency data in Table 1 show a plural profile anchored
in “rarely” and “weekly” use. The largest share reported using ChatGPT rarely (Q1D, 43.0%), followed closely
by weekly users (Q1B, 38.2%); monthly use accounted for 11.3% (Q1C). Only a small fraction used it daily (Q1A,
4.8%) and a similarly small fraction reported never using it (Q1E, 2.7%). Grade-level patterns suggest maturation
effects. Grade 12 students were more represented among daily and weekly users (Q1A, 6.4%; Q1B, 42.6%) than
Grade 11 students (Q1A, 4.3%; Q1B, 36.7%), while Grade 11 students more often selected rarely (Q1D, 45.3%
vs. 36.2%). Taken together, these frequencies indicate that ChatGPT has penetrated everyday study routines but
with measured intensity, consistent with selective deployment during tasks that students perceive as benefiting
from assistance.

Table 1. STEM students perceive ChatGPT’s influence on their interest in study (n = 186)

Questions Options Grlalde % Grlazde %  Total %

A. Daily 6 43 3 6.4 9 4.8
Q1 How often do you use B. Weekly 51 36.7 20 42.6 71 382
ChatGPT for your academic C. Monthly 14 10.1 7 149 21 113
tasks? D. Rarely 63 453 17 36.2 80 43

E. Never 5 3.6 0 0 5 2.7
Q2 For which academic tasks do A. Homework 33 237 21 447 54 29
you use ChatGPT? B. Research 57 41 10 213 67 36
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C. Writing assignments 9 65 5 10.6 14 75
D. Others 40 28.8 11 234 51 274
A. English 28 20.1 19 404 47 253

B. Sciences (Chemistry, Biology,
Q3 In which subject areas doyou  etc.) 22 158 13277 35 188
use ChatGPT? C. Mathematics 20 144 4 85 24 129
D. Social Science 5 36 1 2.1 6 32
E. Research 64 46 10 213 74 398
A. Increased significantly 14 10.1 8 17 22 11.8
Q4 Has the use of ChatGPT B. Increased slightly 70 504 19 404 89 478
affected your engagement or C. No change 50 36 15 319 65 349
interest in your studies? D. Decreased slightly 4 29 5 10.6 9 48
E. Decreased significantly 1 0.7 0 0 1 0.5
Q6 Would you recommend A. Yes 58 41.7 26 553 84 452
ChatGPT to other students? B. No 14101 483 1897
C. Not sure 67 482 17 36.2 84 452
. A. Significantly less time 31 223 20 42.6 51 274
Sjﬂi‘j‘;;?i?tx:;fg :grzl;ii‘elges B. Slightly less time 87 626 24 511 111 597
assignments since using C. No change 11 7.9 2 43 13 7
ChatGPT? D. S.llg}.ltly more time A 9 65 1 2.1 10 54
E. Significantly more time 1 0.7 0 0 1 0.5
A. Very dissatisfied 1 0.7 0 0 1 0.5
Q13 How satisfied are you with B. Dissatisfied 12 8.6 3 64 15 8.1
the quality and accuracy of the C. Neutral 90 64.7 31 66 121  65.1
content generated by ChatGPT? D. Satisfied 35 252 13 277 48 25.8
E. Very satisfied 0 0 0 0 0 0
A. I do not check the sources or 5 36 1 21 6 32

references used by ChatGPT.

B. I check the sources or

references used by ChatGPT but [ 11 7.9 0 0 11 5.9
do not verify them.

C. I check and verify the sources
or references used by ChatGPT.

D. I check, verify, and compare the
sources or references used by 49 353 16 34 65 349
ChatGPT with other sources.

E. I check, verify, compare, and
critique the sources or references
used by ChatGPT with other
sources.

Q14 How do you evaluate the
reliability and credibility of the
information provided by
ChatGPT?

27 194 7 149 34 183

47 338 23 489 70 37.6

The distribution of task types reinforces this interpretation. When asked where ChatGPT is used, students
most often chose research tasks (Q2B, 36.0%) and homework (Q2A, 29.0%), while other uses such as
brainstorming, clarifying instructions, or preparing for quizzes accounted for 27.4% (Q2D). Writing assignments
was least selected at 7.5% (Q2C). This pattern implies that students frequently situate ChatGPT at the front end of
academic work where information gathering, comprehension, and initial structuring occur. It is less commonly
positioned as a drafting engine for graded writing. The subject-area profile aligns with that task distribution.
Students reported using ChatGPT most in Research (Q3E, 39.8%) and English (Q3A, 25.3%), followed by
Sciences such as Chemistry and Biology (Q3B, 18.8%). Mathematics use was lower (Q3C, 12.9%), and Social
Science was the least selected (Q3D, 3.2%). English and Research are language- and inquiry-intensive domains
where summarizing, rephrasing, and conceptual explanation are naturally useful [26]-[28]; Mathematics often
requires symbolic manipulation and stepwise reasoning that students may prefer to handle with teacher support or
dedicated tools [29]. These distributions suggest that perceived utility is strongest where tasks demand reading,
synthesis, and explanation.

On self-reported interest, the net effect skews positive but mostly in modest increments. A combined
59.6% reported that ChatGPT increased their engagement (increased slightly, Q4B, 47.8%; increased significantly,
Q4A, 11.8%), 34.9% reported no change (Q4C), and 5.3% reported decreases (Q4D—E). Grade-level contrasts
again hint at experience shaping benefit. Grade 12 students more often endorsed increased significantly (Q4A,
17.0% vs. Grade 11 at 10.1%), whereas Grade 11 students clustered in increased slightly (Q4B, 50.4%). These
distributions indicate that while many learners feel more motivated when they can unblock themselves or
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accelerate routine steps, the experience is not universally transformative. A sizable minority perceives no change,
and a small group reports that interest decreases, which could reflect frustration with answer quality, concerns
about overreliance, or misalignment with teacher expectations.

Perceived efficiency is a prominent part of the interest story. A large majority reported that assignments
now take less time (significantly less, Q7A, 27.4%; slightly less, Q7B, 59.7%; combined 87.1%), while no change
was 7.0% (Q7C) and more time was rare at 5.9% (Q7D-E). Grade 12 students more often selected significantly
less time (Q7A, 42.6% vs. Grade 11 at 22.3%), suggesting that more experienced users translate the tool into time
savings more readily. Efficiency gains can foster interest by reducing friction in preparatory tasks, which may
explain why “increased slightly” is the modal response for engagement [27]. At the same time, efficiency without
careful verification may temper enthusiasm, as students weigh speed against accuracy [30], [31].

That calibration is evident in quality and governance responses. Satisfaction with output quality skewed
neutral (Q13C, 65.1%) with satisfied at 25.8% (Q13D) and dissatisfied at 8.6% including very dissatisfied at 0.5%
(Q13A-B). No respondents chose very satisfied (Q13E, 0.0%), which underscores a cautious stance toward the
reliability of generated content. Consistent with that caution, most students reported active verification behaviors.
A combined 72.5% said they check, verify, and compare sources (Q14D, 34.9%) or go further to critique them
(Q14E, 37.6%). Smaller shares reported verify without comparison (Q14C, 18.3%) or check without verify (Q14B,
5.9%), and very few do not check at all (Q14A, 3.2%). Grade 12 students more often selected the most advanced
behavior of check, verify, compare, and critique (Q14E, 48.9% vs. Grade 11 at 33.8%). These governance patterns
help explain the interest profile. Students are saving time and often feel a modest lift in motivation, yet their neutral
satisfaction and deliberate verification suggest that they are balancing convenience with skepticism. This balance
likely contributes to hesitation in advocacy. When asked if they would recommend ChatGPT to peers, responses
split between Yes (Q6A, 45.2%) and Not sure (Q6C, 45.2%), with No at 9.7% (Q6B). Students who are uncertain
may be weighing perceived benefits against quality concerns, assessment policies, or uneven teacher guidance.

Synthesizing across items for RQ1, the pattern is coherent. Students invoke ChatGPT primarily where it
supports reading, idea generation, and clarification in English and Research. The tool is used episodically rather
than continuously, and it is associated with substantial time savings that appear to nudge interest upward for many
students, especially in Grade 12. At the same time, enthusiasm is moderated by neutrality in satisfaction and a
strong emphasis on verification, which reflects realistic appraisal of limitations. Recommendation ambivalence
mirrors this duality. In short, ChatGPT functions as a formative aid that can raise engagement modestly by reducing
friction in front-end learning tasks, provided students continue to evaluate outputs critically and align use with
classroom expectations.

3.2. Students’ perceptions on ChatGPT’s influence on academic proficiency (RQ2)

Perceived academic performance tilted positive, with just over half of students reporting improvement
since using ChatGPT, a large minority reporting no change, and very few noting decline (see Table 2). Specifically,
53.2% indicated an improvement (Q5A), 43.5% no change (Q5B), and 3.2% a decline (Q5C). Grade-level contrasts
suggest a modest advantage for older students: Grade 12 reported more improvements than Grade 11 (59.6% vs.
51.1%), and slightly fewer “no change” responses (38.3% vs. 45.3%). These distributions indicate perceived gains
without masking a substantial group for whom performance is stable, a pattern consistent with heterogeneous tasks
and differential fit between tool use and assignment demands.

Table 2. Students’ perceptions on ChatGPT’s influence on academic proficiency (n = 186)

Questions Options Grlalde % Grlazde %  Total %
Q5 Have you noticed any A. Improvement 71 51.1 28 59.6 99 532
changes in your academic B. No change 63 453 18 383 81 435
performance since you C. Decline 5 36 121 6 32
started using ChatGPT?

. A. Significantly less time 31 223 20 42.6 51 274
31721?"‘;:“?‘;?6“3:;‘:3 Y B Slightly less time 87 62.6 24 511 111 597
o C(fn lete assignments C. No change 1179 2 43 13 7
since using ChatGPT? D. Slightly more time 9 65 1 2.1 10 54

E. Significantly more time 1 0.7 0 0 1 0.5

A. Understanding significantly
Q8 Have you noticed any improved 42 30.2 8 17 50 269
changes in your B. Understanding slightly improved 82 59 32 68.1 114 61.3
understanding of new C. No change 12 8.6 4 85 16 8.6
concepts since using D. Understanding slightly worsened 0 0 0 0 0 0
ChatGPT? E. Understanding significantly

worsened 0 0 0 0 0 0
Q9 In which subjects have A. Mathematics 24 173 8 17 32 172
you noticed these changes? B. Science 25 18 17 36.2 42 226
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C. English 23 16.5 16 34 39 21
D. Social Studies 6 43 0 0 6 32
E. Research 61 439 6 128 67 36

A. I copy and paste the content

generated by ChatGPT without any

changes 1 0.7 1 2.1 2 1.1
B. I copy and paste the content

generated by ChatGPT with minor

Q15 How do you integrate changes 0 0 1 2.1 1 0.5
the content generated by C. I paraphrase the content generated by
ChatGPT with your own ChatGPT 11 7.9 2 43 13 7
ideas and knowledge? D. I paraphrase and synthesize the

content generated by ChatGPT with my

own ideas and knowledge. 53 38.1 10 213 63 339

E. I use the content generated by
ChatGPT as a reference or inspiration

for my own original work. 74 532 33 702 107 575
A. 1 do not cite or acknowledge the
sources used by ChatGPT. 21 151 10 21.3 31 16.7

B. I cite or acknowledge the sources

used by ChatGPT inconsistently or

incorrectly. 10 7.2 2 43 12 65
C. I cite or acknowledge the sources

used by ChatGPT consistently and

SCE]?V‘V’I‘::’ ddg‘; fﬁ::;ffré‘;‘sd correcily. 39 28.1 13 277 52 28
used by ChatGPT? D. I cite or acknowledge the sources

used by ChatGPT and ChatGPT itself

consistently and correctly. 28 20.1 9 19.1 37 199
E. I cite or acknowledge the sources

used by ChatGPT and ChatGPT itself

and provide a rationale for using

ChatGPT as a learning tool consistently

and correctly 41 295 13 277 54 29

Perceived efficiency gains were widespread and substantial, reinforcing the performance signal. A
combined 87.1% reported that assignments take less time with ChatGPT—27.4% significantly less (Q7A) and
59.7% slightly less (Q7B)—while 7.0% saw no change (Q7C) and 5.9% reported more time (Q7D-E). Grade 12
students more often endorsed significantly less time than Grade 11 (42.6% vs. 22.3%), consistent with more
strategic deployment in capstone-style or integrative tasks. Taken together, these figures position ChatGPT as a
productivity scaffold that compresses early-cycle activities (e.g., information gathering, outlining, initial drafting),
which plausibly underpins the perceived performance improvements.

Perceived conceptual understanding moved strongly in the direction of improvement, with virtually no
reports of worsening. In total, 88.2% indicated better understanding—26.9% significantly improved (Q8A) and
61.3% slightly improved (Q8B)—=8.6% reported no change (Q8C), and 0% reported worsening (Q8D—E). Here
the grade-level nuance inverts the efficiency pattern: Grade 11 were more likely to select significantly improved
than Grade 12 (30.2% vs. 17.0%), whereas Grade 12 chose slightly improved more often (68.1% vs. 59.0%). This
suggests that earlier learners may experience larger “conceptual jumps” as they first leverage the tool for
explanation and example generation, while older students translate the same affordances into steadier, incremental
understanding alongside greater time savings [12].

The subjects in which changes were noticed mirror the language- and inquiry-centric profile observed in
RQ1. Reported gains clustered in Research (36.0%, Q9E), followed by Science (22.6%, Q9B) and English (21.0%,
Q9C), with lower shares in Mathematics (17.2%, Q9A) and Social Studies (3.2%, Q9D). Grade-level differences
were modest but illustrative: Grade 11 more frequently located changes in Research (43.9%) than Grade 12
(12.8%), consistent with earlier exposure effects and the novelty of Al-supported inquiry in Grade 11 coursework.
Overall, the concentration in Research/English/Science aligns with tasks that demand reading, synthesis, and
explanation—where ChatGPT’s exemplars and reformulations are most directly useful—while computation-heavy
or fact-recall tasks appear less affected.

Indicators of responsible-use practices contextualize these proficiency perceptions. Students
overwhelmingly described higher-order integration of Al outputs: the most common behaviors were using content
as reference or inspiration (57.5%, Q15E) and paraphrasing and synthesizing with one’s own ideas (33.9%, Q15D).
Paraphrasing only (Q15C) accounted for 7.0%, and direct copy—paste behaviors were rare (1.6% combined for
Q15A-B). Grade 12 were more likely than Grade 11 to use ChatGPT as reference/inspiration (70.2% vs. 53.2%),
consistent with a more mature orchestration of sources in complex tasks. These patterns suggest that students are

ChatGPT in STEM Classrooms: Students’ Perceptions of Interest, ... (Dave D. Diaz)



476 a ISSN: 2716-1560

not simply transplanting Al text; rather, most are incorporating outputs as prompts, scaffolds, or comparators to
produce their own work—an approach more likely to build competence and transfer [32], [33].

Citation and acknowledgment behaviors show progress with room for consolidation. A combined 76.9%
reported consistent and correct acknowledgment at varying levels—citing sources used by ChatGPT (28.0%,
Q160C), citing sources and ChatGPT itself (19.9%, Q16D), or citing both and providing a rationale for using
ChatGPT (29.0%, Q16E). However, 16.7% did not cite (Q16A) and 6.5% cited inconsistently or incorrectly
(Q16B). The overall profile indicates maturing governance practices that support credible learning gains, while
also identifying a persistent minority who need explicit instruction on attribution standards, rationale statements,
and transparency in Al-assisted academic work.

Across items, students associate ChatGPT with better performance, faster task completion, and clearer
conceptual understanding, with no evidence of perceived conceptual harm. Gains are most salient in Research,
English, and Science, where reading, synthesis, and explanation dominate; improvements are less pronounced in
domains that emphasize computation or rote recall [34]. Most students integrate Al outputs through paraphrase—
synthesis or use them as inspiration, and three in four practice some form of proper acknowledgment, conditions
that plausibly convert efficiency into legitimate proficiency rather than superficial speed. Grade-level contrasts
imply developmental differences in strategy—Grade 12 prioritize time savings and inspirational use, while Grade
11 report larger conceptual jumps and concentrate gains in Research—suggesting that instructional supports can
be tuned by year level to convert emerging practices into durable academic competencies.

3.3. Students’ perceptions on ChatGPT’s influence on learning independence (RQ3)

Perceived learning independence moved in a positive direction for a majority of students, although a
meaningful minority reported no change and a smaller group perceived declines (see Table 3). Overall, 44.6%
selected slightly more independent (Q10B) and 10.2% significantly more independent (Q10A), while 29.0% saw
no change (Q10C); decreases were less common at 16.2% combined (slightly less, Q10D, 15.1%; significantly
less, QL0E, 1.1%). Grade-level contrasts suggest independence grows with experience: Grade 12 endorsed
significantly more independent more frequently (19.1%) than Grade 11 (7.2%), with Grade 11 clustering in no
change (33.8% vs. 14.9% for Grade 12). These patterns indicate that students commonly experience modest gains
in self-direction with ChatGPT, and that older learners are more likely to attribute substantial increases in
independence to their use.

Table 3. Students’ perception on ChatGPT influence on learning independence
Grade Grade

Questions Options 1 % 12 %  Total %
A. Significantly more independent 10 72 9 19.1 19 10.2
gigtggfrtﬁzlgzz ‘;f)u B. Slightly more independent 59 424 24 511 83 446
become more independent C. NQ change _ 47 338 7 149 54 29
in your learning process? D. S'hgl'ltly less 1ndependent 21 151 7 149 28 15.1
E. Significantly less independent 2 1.4 0 0 2 1.1
A. Significantly decreased 14 10.1 7 149 21 113
Q11 Has the use of B. Slightly decreased 60 432 19 404 79 425
ChatGPT decreased your C. No change 58 41.7 18 383 76 40.9
dependence on textbooks?  D. Slightly increased 5 36 2 43 7 38
E. Significantly increased 2 1.4 1 2.1 3 1.6
A. Significantly decreased 11 7.9 3 6.4 14 75
Q12 Has the use of B. Slightly decreased 44  31.7 12 255 56 30.1
ChatGPT decreased your C. No change 77 554 28 59.6 105 56.5
dependence on tutoring? D. Slightly increased 7 5 4 85 11 59
E. Significantly increased 0 0 0 0 0 0
A. I do not monitor or regulate my own
learning process when using ChatGPT 13 94 6 128 19 10.2
B. I monitor or regulate my own learning
process when using ChatGPT occasionally
or superficially. 20 144 9 19.1 29 15.6
Q17 How do you monitor C. I monitor or regulate my own learning
and regulate your own process when using ChatGPT regularly or
learning process when moderately. 40 28.8 12 255 52 28
using ChatGPT? D. I monitor or regulate my own learning
process when using ChatGPT frequently
or deeply. 24 173 4 85 28 15.1
E. I monitor or regulate my own learning
process when using ChatGPT and reflect
on the strengths and weaknesses of using 0 0 0 0 0 0
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ChatGPT as a learning tool frequently or
deeply.

Shifts in reliance on textbooks show a complementary pattern. A slight majority perceived decreased
dependence on textbooks (11.3% significantly decreased, Q11A; 42.5% slightly decreased, Q11B; 53.8%
combined), while 40.9% reported no change (Q11C), and 5.4% perceived increases (Q11D-E). The decrease
signal is shared across grades, with Grade 12 somewhat more likely to choose significantly decreased (14.9%)
than Grade 11 (10.1%). These distributions suggest that students are substituting some portion of textbook
consultation with on-demand explanations and examples from ChatGPT, although a large group still perceives
their textbook use as stable, consistent with blended strategies rather than full substitution.

By contrast, reliance on tutoring was mostly unchanged. Over half of students selected no change (56.5%,
Q12C), with decreases less common than for textbooks (7.5% significantly decreased, Q12A; 30.1% slightly
decreased, Q12B; 37.6% combined) and increases relatively rare (5.9%, Q12D—-E). Grade 11 reported decreases
more often than Grade 12 (39.6% vs. 31.9% combined), suggesting that earlier students may treat ChatGPT as a
partial substitute for certain help-seeking episodes, whereas older students keep their tutoring practices more
stable. The asymmetry between textbooks and tutoring implies that learners view ChatGPT as a quick-reference
or explainer that trims routine reading, but not as a full replacement for human scaffolding when tasks become
challenging or high-stakes.

Evidence on self-regulation while using ChatGPT underscores a developing, but not yet advanced,
metacognitive profile. Among respondents who answered Q17 (n = 128), 28.0% reported regular or moderate
monitoring (Q17C) and 15.1% reported frequent or deep monitoring (Q17D). Meanwhile, 15.6% monitored only
occasionally or superficially (Q17B) and 10.2% did not monitor at all (Q17A). Notably, no student chose the
highest option that explicitly combined frequent monitoring with reflective appraisal of ChatGPT’s strengths and
weaknesses (Q17E, 0%). Grade-level patterns suggest that Grade 11 were somewhat more likely to report
frequent/deep monitoring (17.3%) than Grade 12 (8.5%), while Grade 12 more often indicated no monitoring
(12.8% vs. 9.4%). This mix points to emerging self-regulatory habits, with many learners engaging in routine
checks but few reaching the reflective, critique-oriented practices that characterize mature self-regulated learning.

Synthesis for RQ3. Across Q10—-Q12 and Q17, students generally perceive that ChatGPT supports greater
independence and lighter reliance on textbooks, while leaving tutoring needs largely unchanged. Gains in
independence are usually modest rather than dramatic, and they are more pronounced among Grade 12, which is
consistent with increasing ability to orchestrate tools within complex tasks. The stability of tutoring suggests that,
even as students offload some reading to Al explanations, human guidance remains important for diagnosing
misconceptions, aligning with teacher expectations, and navigating assessment demands. Finally, the self-
regulation profile reveals a clear developmental target: many students monitor their learning to some extent, but
almost none reach the level of systematic reflection on when and why ChatGPT helps or hinders. These results
justify embedding explicit self-regulation prompts and reflection rubrics in assignments that permit Al use, so that
time savings and just-in-time explanations translate into durable, autonomous learning practices.

3.4 Discussion

This study shows a coherent pattern across frequency, task, and subject use that helps explain students’
perceived gains. Students reported using ChatGPT episodically rather than continuously, concentrating use in
research and English tasks that require reading, synthesis, and explanation, with lower intensity in mathematics
and social science. Within this profile, most students perceived modest increases in interest, substantial time
savings, and better conceptual understanding, although many remained neutral about output quality and almost
half were unsure about recommending the tool. Governance behaviors were relatively mature for a majority, with
frequent verification, comparison, and critique of sources and an emphasis on paraphrase—synthesis or inspirational
use rather than copying. Grade-level contrasts suggest developmental differences in orchestration. Grade 12
students more often reported pronounced time savings and greater independence, while Grade 11 students reported
larger conceptual jumps and located changes more frequently in research coursework, consistent with earlier
exposure effects and the novelty of Al-supported inquiry in Grade 11.

A Philippine lens helps clarify why these effects cluster where they do and why enthusiasm remains
calibrated rather than unqualified. Household internet access is not universal, and many learners depend on prepaid
mobile data or shared devices, which favors short, opportunistic sessions over long, iterative exchanges at home
[35]. In such conditions, it is rational for students to deploy ChatGPT at the front end of tasks where even a brief
consultation pays off, such as brainstorming, obtaining quick explanations, or scoping references, and to avoid
extended drafting that would demand continuous connectivity and repeated verification. The same constraints help
explain the neutral satisfaction profile and the high prevalence of checking, verifying, and critiquing outputs;
students appear to budget time for accuracy checks and to weigh that cost against the convenience of rapid answers.
Philippine studies conducted prior to and alongside the current Al wave reported inadequate equipment and slow
connections as recurring barriers in secondary education [36], [37], which aligns with the episodic use and cautious
stance observed here. In related work on self-regulated learning among Filipino preservice teachers, strengths in
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environment structuring and goal setting coexisted with weaker task strategies and help-seeking, a profile that
resonates with our finding that routine monitoring is common while deeper, reflective monitoring of when and
why ChatGPT helps or misleads is rare [35]. In short, the mix of infrastructural and metacognitive baselines in
Philippine classrooms provides a concrete mechanism for the selective, front-end deployment, the neutral
satisfaction, and the verification-heavy governance we document.

Interpreting the results through established learning frameworks further tightens the link between what
students reported and how benefits arise. The four-phase model of interest development predicts that lowering
entry barriers and providing rapid feedback will move situational interest toward more stable forms; the dominance
of “increased slightly” in engagement, paired with the large efficiency gains and the high rate of improved
conceptual understanding, is consistent with this mechanism [9]. Self-determination theory suggests that the
perceived competence and autonomy afforded by on-demand exemplars, explanations, and outline scaffolds
support motivation, provided use is paired with choice and transparent classroom norms; the combination of time
savings, understanding gains, and careful verification in our data matches this pattern and helps explain why
interest rises without evidence of widespread [8], [38]. Self-regulated learning models emphasize planning,
monitoring, and evaluation [39]; our results indicate that many students already monitor by checking and
comparing sources, yet few reach reflective appraisal that articulates when Al is appropriate, what needed
correction, and how reliability was established, which marks a clear and teachable ceiling for growth [10].

The subject profile and the asymmetries across resources also follow logically from students’ reported
practices. Improvements were concentrated in Research, English, and Science, where reading, synthesis, and
explanation dominate and where paraphrase—synthesis and “use as inspiration” are legitimate pathways to
competence. Lower effects in mathematics and social science are plausible when students require stepwise
reasoning or authoritative interpretations that must be triangulated with textbooks and lectures. The combination
of decreased reliance on textbooks with largely unchanged reliance on tutoring suggests that ChatGPT functions
as a quick explainer or comparator that trims routine reading but does not replace human scaffolding when tasks
are challenging or high stakes. This configuration is compatible with international guidance that positions
generative Al as formative support under human oversight and with Philippine proposals for classroom-level rules
that specify permitted uses, require triangulation for factual claims, and set transparent acknowledgment norms so
that speed gains convert into competence and integrity rather than superficial coverage [1], [2], [11], [38].

Grade-level contrasts underscore that orchestration skills develop with experience. Older students
reported greater time savings and more frequent use of Al as reference or inspiration, which suggests a shift from
tool-novelty effects to strategic integration within complex tasks. Younger students reported larger conceptual
jumps and concentrated perceived changes in research coursework, a pattern consistent with first exposure to
structured exemplars and reformulations that lower the barrier to inquiry writing. These differences imply that
scaffolds should be adjusted by year level. For Grade 11, emphasis on concept building, structured verification
checklists, and explicit modeling of paraphrase—synthesis can stabilize early gains. For Grade 12, emphasis on
multi-source synthesis, documentation of verification steps, and rationale statements for Al use can translate
efficiency into durable mastery and independent judgment. Dr. Funa’s meta-synthesis converges on this direction
of travel, recommending balanced, context-sensitive classroom guidance that integrates verification and
acknowledgment into assessment while remaining attentive to inequities in access and teacher capacity [11].

The pattern of ambivalence in recommendation and neutrality in satisfaction should therefore not be read
as a contradiction to the performance and understanding gains. Rather, it is evidence of sensible calibration in a
context where connectivity is uneven and where verification and acknowledgment are nontrivial parts of doing the
assignment well. Absent explicit instruction, efficiency gains can encourage superficial coverage, and weak
attribution practices among a minority may create integrity risks. With targeted supports, however, the very
behaviors students already report—checking, verifying, comparing, critiquing, and integrating outputs with their
own ideas—can be formalized in rubrics and brief reflection prompts that require students to record when Al
helped, what needed correction, and how claims were checked. Such designs align with international governance
guidance and with Philippine scholarship [1], [11], [40], [41], and they are directly responsive to the empirical
profile in this study: episodic but purposeful use, strong efficiency and understanding signals, modest
independence gains, and a verification-heavy stance that is ready to be converted into mature self-regulation.

4. CONCLUSION

This study concludes that STEM students in a large Philippine public school use ChatGPT selectively
and purposively, most often at the front end of academic work where reading, synthesis, and explanation are
required. Use concentrates in Research, English, and Science, with lower intensity in mathematics and social
science. Across the sample, students perceived modest increases in interest, substantial time savings, and clearer
understanding, while maintaining a cautious stance toward quality that is reflected in high rates of checking,
verifying, and critiquing outputs. Independence gains were present but usually modest, and reliance on tutoring
largely persisted, indicating that students position ChatGPT as a quick explainer and comparator rather than a
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substitute for human guidance. Grade-level contrasts suggest developmental differences in orchestration: Grade
12 learners more readily convert Al into efficiency and inspirational use, whereas Grade 11 learners report larger
conceptual jumps, especially in research-oriented tasks. These patterns are consistent with established accounts of
interest development, self-determination, and self-regulated learning, and they align with Philippine realities in
which intermittent access and cost constraints favor short, goal-directed sessions at home and school. Overall, the
evidence supports positioning ChatGPT as a formative, teacher-guided scaffold that can lower barriers to inquiry
and writing while sustaining verification, authorship, and academic integrity.

Based on the results and discussion, instructors should explicitly permit ChatGPT for front-end tasks
(brainstorming, outlining, explanation) and make verification and paraphrase synthesis graded requirements to
ensure quality and authorship. Embed a brief reflection per Al-permitted task that records when the tool helped,
what was corrected, and how claims were checked to strengthen self-regulation. Tune supports by year level: for
Grade 11, emphasize concept building and structured verification checklists; for Grade 12, emphasize strategic
efficiency, multi-source synthesis, and concise rationale or acknowledgment of Al use. Finally, design Al activities
that work with intermittent access (short, chunked tasks and on-campus verification time), consistent with the
Philippine context discussed.
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