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ABSTRACT

This study, conducted from January to July 2026, aimed to determine the adverse effects
of generative Al tools on STEM students’ information literacy in Biology. Specifically, it
examined students’ use of these tools in terms of personalized tutoring, content creation,
and feedback and assessment, as well as their adverse effect on locating information,
analyzing information, and responsible use of information. The research surveyed one
hundred thirty-five (135) Grade 11 STEM students from a public high school in Sariaya,
Quezon, using total population sampling. A descriptive-correlational method with a
quantitative approach was employed, and data were collected using self-made survey
questionnaire. Statistical tools used for analysis included Weighted Arithmetic Mean
(WAM) to determine the use and adverse effects of generative Al tools and Spearman’s
rho to determine the significant relationships between generative Al tools usage and
students’ information literacy in Biology. Findings revealed that students frequently use
generative Al tools for personalized tutoring, content creation, and feedback and
assessment. However, these tools show significant adverse effects on students’
information literacy, particularly in locating information, with a WAM of 2.64, indicating
that students’ overreliance on Al-generated content reduced their initiative to explore
multiple credible references. Furthermore, statistical analysis confirmed significant
relationship between generative Al tool usage and locating information, while the
relationship with analyzing information and responsible use of information was limited.
Based on these findings, the researchers proposed guidelines aimed at promoting the
effective and responsible use of generative Al tools to enhance STEM students’
information literacy in Biology.
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INTRODUCTION

Generative Al tools are digital systems designed to learn from comprehensive data
collection and have the capability to generate new responses, feedback, or content that
is based on the presented user information (Harvard University Information Technology,
2023). In essence, these tools encode patterns in existing information and produce new
outputs across conversational, writing, image, and code applications (Glance, 2025;
Lawton, 2024). These imply that generative Al tool integration in education can influence
the information literacy of the students.

Additionally, generative Al tools are particularly useful in self-directed learning,
where students use them as writing assistants or on-demand tutors to practice writing,
brainstorm ideas, and receive immediate feedback (Saarela, 2026). In relation, Filipino
learners are increasingly using these tools for homework, research, idea generation, and
understanding complex concepts (Miranda et al., 2024; Aligato & Saligumba, 2025). With
that, these tools can serve as an academic assistance system to enhance learning,
particularly through personalized tutoring, content creation, and feedback and
assessment.

According to Mapua University (2025), personalized tutoring through generative Al
tools emphasizes the use of Large Language Models (LLMs) to replicate one-on-one
tutoring sessions that are adjusted to each student's skill level, learning preferences, and
goals. In connection, Bluechip Technologies Asia (2025) stated that this personalized
approach is more inclusive and takes into consideration the varied learning preferences
of individual students. Moreover, research indicates that Al-enhanced tutoring improves
engagement, understanding, and learning independence among students (Diaz et al.,
2025; Legas & Mamaril, 2025). Meanwhile, Chugh et al. (2025) defined content creation
as the use of generative artificial intelligence technologies to produce content like text,
photos, videos, and music, using patterns from existing sources of data. Furthermore, Al
use enhances efficiency and interdisciplinary collaboration (Agarwal & Khattar, 2025; Yan
& Qianjun, 2025).

Along with these functions, feedback and assessment are also important
applications of generative Al tools. Prompiengchai et al. (2025) emphasize that
generative Al can generate immediate, contextualized, and personalized feedback during
formative assessment by analyzing learner inputs and producing scaffolded responses.
This allows students to receive feedback while learning, rather than only after evaluation,
potentially increasing engagement and learning gains. These findings show how
generative Al tools can support different learning processes, although their effects may
also depend on how students use the information they provide.

However, while these tools enhance learning efficiency through quick information
access and facilitating better organization, analysis, and understanding of complex
concepts (Moquin, 2025; Bogalin et al., 2025), they also present negative influences.
Whereas the excessive dependency on generative Al tools may weaken critical thinking
and source-evaluation skills, which results in plagiarism, misinformation, and biases
(Bailey, 2024). In relation, excessive reliance on Al systems may encourage students to
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prefer quick and convenient answers, leading them to avoid formulating their own search
queries, refining keywords, and consulting multiple sources (Zhai et al., 2024). This
indicates that although generative Al can potentially support information literacy, it may
also negatively affect how students utilize information if not used properly.

In view of these benefits and risks, information literacy is crucial for STEM students.
As stated by Henson (2021), information literacy has growing significance in a society
driven by technology, as this includes the capability of an individual to locate, evaluate,
and use information effectively. In this study, information literacy is examined in terms of
locating information, analyzing information, and responsible use of information. Dahlen
and Hanson (2023) stated that several aspects, such as choosing resources, strategies
to overcome unsuccessful searches, and alignment with instructors’ expectations, affect
how students find information. This suggests that locating information is not only about
access but also about the strategic decisions that students make when searching.
Meanwhile, as stated by Valmores and Acedera (2024), analyzing information is the
ability of an individual to evaluate, interpret, and verify content in order to ensure its
accuracy. In addition, Del et al. (2024) highlighted strategies that students use to assess
the reliability of online sources, such as examining language, references, consistency,
authority, currency, and objectivity.

Lastly, responsible use of information extends beyond simply locating and analyzing
sources. Du (2024) described the responsible use of information as encompassing not
just the ability to search, access, assess, and process information, but also being aware
of its legal and ethical implications, particularly regarding anti-plagiarism practices.
Correspondingly, Mills and Gutierrez (2025) stated that information literacy is not limited
to technical competence in using digital tools, but it also requires ethical awareness and
critical use of these tools. These perspectives highlight that information literacy involves
not only finding information but also evaluating its accuracy and applying it ethically and
responsibly, especially when using Al-generated content.

Regarding Biology, as a subject taken by the STEM student, it focuses on living
organisms, such as their structures, functions, evolution, and interactions within
ecosystems. It also covers fields such as genetics, microbiology, physiology, and ecology
that rely on scientific inquiry, critical thinking, research, and evidence-based reasoning
skills (Barrickman et al., 2026; Jeffery et al., 2016). Given this, information literacy is
relevant to Biology, as students must critically interpret scientific data, evidence, and Al-
generated content to ensure scientific accuracy. As noted by Almasri (2024), the
enhancement of academic performance and understanding of complex scientific
concepts is influenced by the use of Al tools. Thus, in Biology learning, these tools can
provide assistance in research, clarify complex biological concepts, and assist in data
analysis. However, the availability of Al-generated explanations does not remove the
need for students to evaluate the information carefully and determine whether it is
accurate and appropriate for their learning.

Moreover, the Department of Education (DepEd) in the Philippines has initiated
Project AGAP.AI (Accelerating Governance and Adaptive Pedagogy through Artificial
Intelligence), which encourages students, teachers, and school administrators to use Al
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tools ethically through curriculum support and organized training (Martinez, 2026). With
that, this initiative is relevant, as it can support the students in the critical and responsible
use of Al-generated scientific information.

Considering all this, although the application of generative Al tools to learning has
become more prevalent, there still a lack of research exploring their influence on
information literacy. Some studies show that students demonstrated strong technical
skills in utilizing Al tools and revealed the possibility of enhancing learning effectiveness
(Galagala & Bacarrisas, 2025). However, they may also weaken higher-order
competencies like critical thinking and source evaluation (Li & Balinas, 2025). In line with
this, existing literature shows that information literacy is the strongest indicator of
academic success among Filipino learners who are knowledgeable of the capabilities and
ethical implications of Al (Esponilla Il et al., 2025; Ignas, 2025). Taken together, these
findings emphasize that beyond Al benefits and technological proficiency, the ability to
critically engage with information remains essential for student achievement.

However, further investigation is needed to understand how the use of generative
Al tools relates to students’ information literacy, particularly in the subject of Biology.
Therefore, in response to that, this research aimed to determine the adverse effects of
generative Al tools on STEM students’ information literacy in Biology, specifically focusing
on their use in Biology class in terms of personalized tutoring, content creation, and
feedback and assessment, as well as students’ information literacy in terms of locating,
analyzing, and responsible use of information.

Research Questions

This study aimed to determine the adverse effects of generative Al tools on STEM
students’ information literacy in Biology.

Specifically, it sought to answer the following research questions:

1. What is the use of generative Al tools in the Biology class of the respondents in

terms of:

1.1 Personalized tutoring;

1.2 Content creation; and

1.3 Feedback and assessment?

2. What are the adverse effects of generative Al tools on STEM students’ information
literacy in Biology learning in terms of:
2.1 Locating information;

2.2 Analyzing information; and
2.3 Responsible use of information?

3. Is there a significant relationship between the use of generative Al tools and the
information literacy of the students in Biology?Based on the research findings,
what set of guidelines can be developed to promote the effective and responsible
use of generative Al tools in enhancing students’ information literacy in Biology?
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Hypothesis

There is no significant relationship between the use of generative Al tools and the
information literacy of the students in Biology.

METHODOLOGY
Research Design

The researchers utilized a descriptive-correlational research design in a quantitative
research approach to determine the adverse effects of generative Al tools on STEM
students’ information literacy in Biology.

According to Brodowicz (2024), the descriptive-correlational research design aims
to explain the attributes of a phenomenon or population being studied while
simultaneously examining the link among variables, without manipulating them. This
enables the researchers to investigate whether there is an existence of correlation among
variables. Moreover, Sreekumar (2023) describes the quantitative research approach as
the systematic collection and analysis of numerical data that aims to generalize findings
among large population samples.

This research design was utilized by the researchers because it is anchored to the
study and enables the collection of the needed measurable data through surveys. In
relation, the descriptive method was employed to describe the use of generative Al tools
in Biology in terms of personalized tutoring, content creation, and feedback and
assessment. Also, the same method was utilized to describe the adverse effects of
generative Al tools on STEM students’ information literacy in Biology, particularly in
locating, analyzing, and responsibly using information. On the other hand, the
correlational method allowed the researchers to identify whether there is a relationship
between the use of generative Al tools and the information literacy of the students in
Biology.

Research Locale

The researchers conducted this study in one public high school in Sariaya, Quezon,
that offers classes to senior high school levels under the Philippine K-12 Basic Education
Curriculum. This school is officially authorized by the Department of Education to offer
various academic strands, including Science, Technology, Engineering, and Mathematics
(STEM), which allows students to take Biology and other science subjects (DepEd
Quezon, 2023). In addition, the school operates within standard school hours for
secondary institutions in the region.

Moreover, according to the observations, insights, and experiences gathered from
informal interviews conducted by the researchers, this school is suited for this study. In
particular, the student population demonstrates a wide variety of academic skills and
different levels of prior exposure to science, which influence how students locate, analyze,
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and responsibly use information in Biology. Additionally, DepEd Order No. 003 has
recently been issued by the Department of Education, which is referred to as
"Foundational Guidelines on Artificial Intelligence in Basic Education," which encourages
the appropriate use of Al tools in basic education, especially for public school teachers
and students. (Sevillano, 2026). Considering this increasing integration of generative Al
applications in education, these resources are actively utilized by the students in their
learning process. Therefore, this engagement highlights the need to explore their effects
on the information literacy of STEM students to promote more effective learning in the
subject of Biology.

With this, the study aimed to determine the adverse effects of generative Al tools on
STEM students' information literacy in Biology and be able to develop a set of guidelines
that can promote the effective and responsible use of generative Al tools in enhancing
the information literacy of the students in Biology.

Research Population and Sample

In this research, the respondents consisted of all Grade 11 STEM students in the
chosen public high school in Sariaya, Quezon, during the academic year 2025-2026.
Specifically, the target population is precisely composed of one hundred thirty-five (135)
students who are currently taking Biology as part of their prescribed curriculum.

In this study, the total enumeration sampling technique was utilized in selecting the
respondents. According to Vijayamohan (2022), total enumeration sampling includes all
members of the defined population who possess similar attributes and are therefore
included in the study. These shared characteristics may include special experiences,
knowledge, or abilities relevant to the research objectives. Thus, this sampling technique
is considered appropriate, as the adverse effects and use of generative Al tools may vary
among students. With that, including the entire population enables a more comprehensive
and accurate analysis of these effects.

Furthermore, all Grade 11 STEM students are deemed suitable respondents, as this
strengthens the reliability of the data, and their academic background and subject
exposure enable them to give pertinent and reliable answers on the adverse effects of
generative Al tools on STEM students’ information literacy in Biology.

Research Instrument

The researchers utilized a self-made survey questionnaire in this study. This
instrument is specifically designed to determine the adverse effects of generative Al tools
on STEM students’ information literacy in Biology and to systematically gather information
on their views and experiences with these tools.

The survey questionnaire is composed of two parts, with each corresponding to the
key variable of the study. The first part identifies the use of generative Al tools in biology,
including personalized tutoring, content creation, and feedback and assessment. Then,
the second part determines the adverse effects of generative Al tools on STEM students’
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information literacy in Biology, particularly in terms of locating information, analyzing
information, and the responsible use of information. Moreover, each part contains ten (10)
statements per variable, making a total of sixty (60) items. In connection, a four-point
Likert scale was utilized to measure the first and second parts, with 4 representing
"Strongly Agree (SA)," 3 meaning "Agree (A)," 2 for "Disagree (D)," and 1 representing
"Strongly Disagree (SD)."

Furthermore, the questionnaire underwent a validation process prior to
administration of the research instrument in order to guarantee its validity, clarity, and
relevance. In particular, the initial review of the research instrument was carried out by
the research adviser to make sure of the appropriateness of the items to the research
objectives and variables. Then, it was examined by the statistician to ensure that the
statistical treatments utilized in the survey questionnaire enable the accurate analysis of
the data that was gathered. Following this, two content experts in the field of science
assessed the alignment, relevance, and accuracy of the statements. Then, the last
validator is an English language expert who reviewed the grammar, clarity, and
appropriateness of the language used. Afterwards, the feedback and suggestions given
by the validators were thoughtfully analyzed and applied to enhance the questionnaire’s
overall validity, reliability, and quality.

Ultimately, the finalized survey questionnaire was distributed to the selected
respondents after the validation and refinement process. Then, eventually, the responses
were collected immediately to ensure their accuracy and completeness.

Data Gathering Procedures

This study followed several procedures to gather the necessary data for the study.
First, the researchers obtained the relevant permits, which include a formal letter asking
to identify the total number of the target population and permission to conduct the study.

Next, upon approval of the permits, the teachers of the respondents were informed
about the data collection to be conducted. Also, the letter approved by the principal was
presented to ensure full cooperation from the teachers. Following that, the questionnaires
were distributed by the researchers via printed copy to the selected respondents within
one to two weeks.

Along with the survey questionnaire, the parents and respondents received an
informed consent letter together with a confidentiality agreement in accordance with the
Data Privacy Act of 2012. This guaranteed that the responses of the respondents were
used only for academic purposes and were maintained strictly confidential.

After the allotted time, the completed survey questionnaires are retrieved by the
researchers, and the gathered data are organized, encoded, and systematically analyzed.
Then, the data was interpreted using proper statistical treatments and presented in
tabular form to facilitate clear analysis and discussion of the findings. In addition to this,
the completed survey questionnaire was placed in a secure storage container with a clear
label indicating its confidentiality to guarantee that the data gathered from the
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respondents remains protected, and only the researchers have access to these
documents to maintain the confidentiality and privacy of the respondents.

Moreover, all questionnaires would be preserved by the researchers for a duration
of three (3) years following the completion of the study. After this, the questionnaires and
any physical records containing information about respondents would be disposed of in
a manner that would ensure the protection of the confidential information of respondents.

Statistical Treatment

The following statistical measures and tools are used in this study to help the
researchers present, analyze, and interpret the data gathered.

For the first statement of the problem, the Weighted Arithmetic Mean (WAM) was
utilized by the researchers in order to determine the use of generative Al tools in Biology
class, particularly in personalized tutoring, content creation, and feedback and
assessment.

Similarly, for the second statement of the problem, Weighted Arithmetic Mean
(WAM) was also used by the researchers to determine the adverse effects of generative
Al tools on STEM students’ information literacy in Biology, in terms of locating information,
analyzing information, and the responsible use of information. The formula is shown
below:

Formula:
n
W — Zln:l WiXi
i=1 Wi

Where:
W = weighted mean
n = number of terms to be averaged
W;= corresponding weight
Xi = value of any particular

The researchers employed a 4-Point Likert Scale and interpreted the result using
the continuous scale below:

Point Scale Mean Range Verbal Interpretation
4 3.26 — 4.00 Strongly Agree
3 251-3.25 Agree
2 1.76 — 2.50 Disagree
1 1.00-1.75 Strongly Disagree

Grajeda, A., Burgos, J., Olivera, P. C., & Sanjinés, A. (2023). Assessing student-perceived impact of using
artificial intelligence tools.

Moreover, as for the third statement of the problem, the Spearman Rho statistical
method was utilized by the researchers to test for a significant correlation between the
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use of generative Al tools and the information literacy of the students in Biology. The
formula is shown below:

Formula:
6xd;
p=1-—5—=
n(n?—1)
Where:
p = Spearman’s rank coefficient
d; = difference between the two ranks of each observation

n = number of observations

To assess the relationship between variables, the researchers analyzed the
correlation coefficient (r) using the continuous scale below:

Value of r Correlation Coefficient

+>0.70 Very Strong Positive/Negative Relationship
+0.40to £ 0.69 Strong Positive/Negative Relationship
+0.30t0+£0.39 Moderate Positive/Negative Relationship
+0.20t0 £ 0.29 Weak Positive/Negative Relationship
+0.01t0+0.19 No or Negligible Positive/Negative Relationship

Abdullah Abdulaziz Bawazir, Kamal, A., Lean, G. L., Lee, L., Ng Seong Kai, Sarina Mohamad Nor, & Aina,
P. (2023). Factors Affecting Consumer Acceptance of E-Menu in The Klang Valley Restaurant Sector in
Malaysia.

Scope and Limitation

This study focused on determining the adverse effects of the generative Al tools on
the STEM students’ information literacy in Biology. Specifically, it examined the use of
generative Al tools in the biology class of the respondents, particularly in personalized
tutoring, content creation, and feedback and assessment, as well as their effects on the
students’ information literacy, particularly in terms of locating, analyzing, and responsible
use of information.

Selected students from one of the public high schools in Sariaya, Quezon, under
the Sariaya West School District, served as the respondents of the study. With a total
population of one hundred thirty-five (135) Grade 11 students from the STEM strand who
were taking the Biology subject during the school year 2025-2026. In connection with this,
using a quantitative approach, the researchers employed a descriptive-correlational
research design and utilized a total enumeration sampling technique. Furthermore, the
data were gathered through a self-made survey questionnaire, which was distributed in
printed form to the respondents. Wherein, the administration of the questionnaire was
conducted within one to two weeks, depending on the availability of the respondents and
the school schedule. To analyze the collected data, the Weighted Arithmetic Mean (WAM)
was utilized to determine the use and the adverse effects of generative Al tools on the
information literacy of the students. Then, Spearman’s rho was utilized to analyze the
connection between the use of generative Al tools and the information literacy of the
students in Biology. Ultimately, the output of the study is a set of guidelines intended to
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promote the effective and responsible use of the generative Al tools in enhancing the
information literacy of the students in Biology.

However, despite its defined scope, this study still has certain limitations. One of the
actual limitations is the availability of the respondents since the data gathering might
coincide with the academic deadlines and other school-related activities. Another
limitation noted here is the relatively short period of data collection, which constrains the
depth of information gathered through the survey questionnaire. To address these
limitations, the researchers worked in collaboration with the subject teachers and school
administrators to make sure that the data were collected in accordance with the
convenient time of the respondents to avoid any disruption to school activities.
Furthermore, the researchers also provided clear instructions and explanations to the
respondents to encourage them to provide honest responses to questions that would help
improve the reliability of the information gathered.

RESULTS
Part I. Use of Generative Al Tools in Biology Class

This section presents the students’ use of generative Al tools in Biology class in
terms of personalized tutoring, content creation, and feedback and assessment.

Table 1
Use of Generative Al Tools in Biology Class in terms of Personalized Tutoring
No. Indicators WAM Verbal Interpretation
Generative Al Tools...
1 helps me to personally understand difficult biology 3.46 Strongly Agree
concepts.
3 clarify my misunderstandings of ideas or terms. 3.42 Strongly Agree
2 provides examples that illustrate how concepts are applied.  3.39 Strongly Agree
9 suppo_rt my learning when assistance from others is 3.38 Strongly Agree
unavailable.
4 Respond to my questions interactively. 3.33 Strongly Agree
5 Skl:llles me practice exercises that personally develop my 317 Agree
8 mtroduqe me to related concepts beyond classroom 316 Agree
discussion.
10  Adjust guidance according to my learning needs. 3.16 Agree
6 ASSIS’F me in individually preparing for biology quizzes or 314 Agree
examinations.
7 Help me to personally recognize my learning weaknesses. 3.03 Agree
Average Weighted Arithmetic Mean 3.27 Strongly Agree
Table 2
Use of Generative Al Tools in Biology Class in terms of Content Creation
No. Indicators WAM Verbal Interpretation
Generative Al Tools...
1 Provide ideas when | brainstorm for projects. 3.50 Strongly Agree
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4 guide me in structuring presentations or reports. 3.36 Strongly Agree
7 Summarize the learning materials for me. 3.29 Strongly Agree
2 ?aesr:(esr.ate sample outputs that | can use for my biology 398 Strongly Agree
6 Help me combine insights from multiple biology references. 3.28 Strongly Agree
8 Assist me in paraphrasing information appropriately. 3.27 Strongly Agree
3 Help me draft biology reports, assignments, or projects. 3.22 Agree
5 arrange my information into logical sequences. 3.19 Agree
9 improve the coherence of my writing. 3.16 Agree
10 Help me create visual or multimedia learning elements. 3.03 Agree
Average Weighted Arithmetic Mean 3.26 Strongly Agree
Table 3
Use of Generative Al Tools in Biology Class in terms of Feedback and Assessment
No. Indicators WAM Verbal Interpretation
Generative Al Tools...
8 Help me identify concepts | have not fully understood. 3.39 Strongly Agree
3 Recommend ways for me to improve my outputs. 3.38 Strongly Agree
9 provide feedback that guides my next learning steps. 3.26 Strongly Agree
7 Support my preparation for biology assessments. 3.25 Agree
4 Provide practice questions for self-checking. 3.24 Agree
5 Show me the correct reasoning for comparison. 3.24 Agree
10 Encourage me to reflect on my learning. 3.24 Agree
1 Evaluate my responses immediately. 3.19 Agree
2 Help me detect errors in my biology work. 3.16 Agree
6 Help me monitor my learning progress over time. 3.05 Agree
Average Weighted Arithmetic Mean 3.24 Agree

Part Il. Adverse Effects of Generative Al Tools on the Information Literacy of
Students in Biology Learning

This section presents the adverse effects of generative Al tools on the information
literacy of the students in Biology learning in terms of locating information, analyzing
information, and responsible use of information.

Table 4
Adverse Effects of Generative Al Tools on the Information Literacy of Students in
Biology Learning in terms of Locating Information

No. Indicators WAM Verbal Interpretation
7 I find it phallengmg tq locate updated or recent biological 278 Agree
information when relying on Al tools.
1 | find it difficult to start a research task without using an Al
' 2.73 Agree
tool first.
6 | find it challenging to construct effective prompts in Al
tools, which affects my ability to find accurate and reliable  2.70 Agree
information.
5 | find it challeng!ng to develop effective search strategies 266 Agree
when | rely heavily on Al.
9 | find it difficult to invest time in searching for information
X . . . L2 2.66 Agree
independently since Al provides information instantly.
8 | find '.t challen'glng to locate accurate information on my 262 Agree
own without using Al.
10 | limit my use of other biology resources when using Al. 2.59 Agree
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2 | depend on Al to generate keywords and search terms,

; . 2.55 Agree
rather than developing my own search strategies.
3 | find it difficult to determine which search platforms or
sources to use without relying on the Al tools | have access  2.55 Agree
to.
4 I §truggle to _nawgate physical or digital library databases 254 Agree
without Al guidance.
Average Weighted Arithmetic Mean 2.64 Agree

Table 5
Adverse Effects of Generative Al Tools on the Information Literacy of Students in
Biology Learning in terms of Analyzing Information

No. Indicators WAM Verbal Interpretation

8 | sometimes overlook sources when Al provides 267 Agree
reasonable answers. '

1 IAlic.aduce my effort in analyzing biology content when using 259 Agree

9 I find it difficult to cross-check Al-generated biology 251 Agree
concepts with textbooks or peer-reviewed journals. '

4 | struggle to synthesize biological information from multiple 251 Agree
sources without depending on Al. '

3 | find it difficult to resolve conflicting biology information on 247 Di

. ; . : . isagree

my own without relying on Al’s interpretation.

10 | struggle to recognize bias in Al-generated information. 243 Disagree

7 | struggle to spot errors in Al-generated content. 2.38 Disagree

6 | ignore inconsistencies in the information provided by Al 294 Disagree
tools. '

2 | let Al determine which information is important without my 2 21 Disagree
own judgment. :

5 | accept Al-generated conclusions without logical analysis. 2.08 Disagree

Average Weighted Arithmetic Mean 2.4 Disagree
Table 6

Adverse Effects of Generative Al Tools on the Information Literacy of Students in
Biology Learning in terms of Responsible Use of Information

No. Indicators WAM Verbal Interpretation
6 | overlook whether Al-generated biological data are 2 44 Disagree
ethically appropriate to be used for academic reports. '
3 | tend to overlook plagiarism risks when using Al. 2.41 Disagree
5 | reduce my adherence to academic integrity guidelines .
when using Al tools. 236 Disagree
4 | sometimes present Al-generated work as my own. 2.27 Disagree
2 | prioritize convenience over proper referencing when using 297 Disagree
Al. '
1 | use Al-generated content without citing the source. 2.06 Disagree
7 | rely on Al to the point that | no longer follow standard
digital and academic integrity protocols for biology 2.04 Disagree
assignments.
9 | copy Al responses directly into my assignments. 1.97 Disagree
8 | use Al-generated content without reviewing its accuracy 193 Disagree
or appropriateness. '
10 | submit work based on Al outputs without reviewing them 1.89 Disagree
carefully. '
Average Weighted Arithmetic Mean 2.16 Disagree
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Part Ill. Significant Relationship Between the Usage of Generative Al Tools and the
Information Literacy of the Students in Biology

The section below presents the results of the analysis of the significant relationship
between the use of generative Al tools and the information literacy of the students in
Biology.

Table 7
Significant Relationship Between the Usage of Generative Al Tools and the

Information Literacy of the Students in Biology
Adverse Effects of generative Al tools

Use of Locating Analyzing Responsible Use of
generative Information Information Information
Al tools r p-value r p-value r p-value
Personalized .
Tutoring 0.198 0.021 0.079 0.362 0.067 0.441
Content Creation 0.246** 0.004 0.151 0.080 0.109 0.209
Feedback and - .
assessment 0.324 0.000 0.192 0.025 0.152 0.078
DISCUSSION

This section presents and interprets the findings of the study in relation to its
objectives, following the sequence of the research questions: use of generative Al tools
in Biology class; adverse effects of generative Al tools on students’ information literacy;
and the significant relationship among variables.

Part I. Use of Generative Al Tools in Biology Class

1.1. Use of Generative Al Tools in Biology Class in terms of Personalized
Tutoring (Table 1)

The use of generative Al tools in Biology class in terms of Personalized Tutoring
garnered a total weighted arithmetic mean of 3.27, with a Strongly Agree verbal
interpretation, which implies that students are generally using generative Al tools, as it
can provide immediate and personalized academic support. In line with this, the strong
agreement indicates that students rely on these tools, as this enables them to ask
questions freely, engage more deeply with the lesson, and receive simplified
explanations, as well as bridge gaps in their understanding that may not always be
addressed in a traditional classroom, particularly when teachers and peers are not
immediately available, making learning more flexible and independent.

In relation to this, among the indicators, the statement “Generative Al tools help me
to personally understand difficult biology concepts” scored the highest WAM of 3.46, and
has an interpretation of Strongly Agree. This indicates that students primarily used
generative Al tools for enhancing their conceptual understanding in Biology, since this
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subject often involves interconnected systems and unfamiliar terminology. This reinforces
the idea that these tools help make complicated biological concepts simpler and easier
to understand. Moreover, consistent high ratings for clarifying misunderstandings and
providing examples illustrate the application of concepts that emphasize that generative
Al tools support deeper cognitive engagement, allowing learners to think more deeply by
analyzing and comprehending information rather than just memorizing it. Collectively, this
implies that the use of these tools extends beyond basic assistance and may positively
influence the way students process biological concepts, which contradicts the expected
direction of the hypothesis.

Conversely, the statement “Generative Al tools help me to personally recognize my
learning weaknesses” attained the lowest WAM of 3.03, which is verbally interpreted as
Agree. This demonstrates that even though generative Al tools are great supplementary
tutors that help motivate students to take an active part in their learning process, their role
in promoting self-assessment and reflective learning may be less evident compared to
other indicators, as students tend to use these tools for obtaining explanations rather than
evaluating their own level of understanding. Additionally, this highlights that generative Al
tools may affect cognitive processes more than reflective practices of the students.

These findings align with Tetzlaff et al. (2020), who mentioned that personalized
tutoring can be defined as an instructional method that is flexible enough to meet the
needs, pace, and level of understanding of the individual learner, allowing for more
targeted and meaningful learning experiences. According to Binhammad et al. (2024) and
Mapua University (2025), generative Al applications function as Al-driven tutors that
simulate one-on-one instruction by providing real-time explanations, examples, and
feedback that is personalized to the specific needs of each student and level of
competence. These imply that students benefit from generative Al tools as personalized
tutors by gaining immediate support that helps them understand complex Biology
concepts in a more accessible and structured way.

Moreover, LunarTech Al (2025) emphasized that these tools allow students to learn
independently while receiving immediate academic support, which promotes flexibility
and accessibility in learning compared to traditional classroom settings. Similarly, Diaz et
al. (2025) stated that Al-assisted tutoring enhances the engagement, conceptual
understanding, and learning independence of the students, particularly in STEM subjects
where concepts are complex and interconnected. These tools support cognitive
development by breaking down complex ideas into simpler explanations, step-by-step
processes, and contextual examples, which help students analyze and interpret biological
concepts more effectively.

However, some literature presents contrasting findings regarding the effectiveness
of personalized tutoring. As noted by Ortiz et al. (2025), although generative Al tools
provide immediate and tailored support, challenges such as the delivery of overly complex
or insufficiently detailed explanations have been observed, which may affect the depth of
student understanding. In addition, Ali et al. (2024) and UNESCO (2023) noted that the
effectiveness of these tools as a personalized tutor depends on their guided and strategic
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use, as excessive reliance may reduce students’ critical engagement and limit
opportunities for self-assessment and reflective thinking.

To conclude, the literature and studies suggest that even though generative Al tools
increase the accessibility to information and support independent learning, their
advantages do not come automatically, since they require guidance, balance, and critical
engagement exercised by the learner.

1.2. Use of Generative Al Tools in Biology Class in terms of Content Creation
(Table 2)

The use of generative Al tools in Biology class in terms of Content Creation obtained
a general weighted arithmetic mean of 3.26, with an interpretation of Strongly Agree,
indicating that learners make use of generative Al tools in producing, organizing, and
presenting educational outputs. In connection to this, strong agreement emphasizes that
students rely on these tools because they reduce the cognitive loads in initiating and
structuring tasks, enabling them to be more focused on building their ideas and creating
biology-related outputs in a more manageable and efficient manner.

It shows that the statement “Generative Al tools provide ideas when | brainstorm for
projects” obtained the highest WAM of 3.50, with a Strongly Agree verbal interpretation.
This implies that learners mostly utilize generative Al tools during the ideation stage of
content creation, which is often perceived as the most challenging part of academic work.
This also indicates that students’ dependence on these tools for idea generation could
shape how they begin and structure their academic tasks, which can potentially improve
efficiency, but also indicates that their independent idea generation may be less practiced.
In addition, the strong agreement across related indicators such as guiding structure,
summarizing materials, and combining insights from multiple references further
emphasizes that students use these tools not just for basic support but also utilize them
in the process of organizing, applying, analyzing, and synthesizing biological information.
Thus, this challenges the hypothesis, as the results show that students’ engagement with
these tools is reflected in their way of processing and understanding biological concepts,
indicating that such reliance may have implications for the enhancement of their
information literacy skills.

On the contrary, the statement “Generative Al tools help me create visual or
multimedia learning elements” attained the lowest WAM of 3.03, with the verbal
interpretation of Agree. This demonstrates that while students utilize Al tools extensively
for text-based content creation, their use in generating visual or multimedia outputs
remains limited. This may be due to students’ greater familiarity with Al tools for writing-
related tasks rather than for visual design, or possibly due to limitations in accessibility,
skills, or perceived relevance in Biology tasks. Moreover, the relatively lower ratings in
arranging information and improving coherence suggest that students may still depend
on their own skills when refining and finalizing outputs. This highlights a limitation wherein,
in supporting the initial content development, generative Al tools are more efficient, but
they are less influential in developing students’ independent content refinement, and
creative presentation skills remain limited.

397

Ignatian International Journal for Multidisciplinary Research Vol 4 No 11 November 2026 www.icceph.com



These findings were supported by previous literature and studies. According to
Chugh et al. (2025) and The Upwork Team (2024), content creation involves using
generative Al applications to create outputs such as text and images through pattern
recognition of data. In relation, Kaplan and Haenlein (2018) also stated that these tools
function as assistive and augmented technologies that support learners in generating
ideas, organizing content, and refining outputs, allowing them to engage more efficiently
in academic tasks. These emphasized how learners rely on generative Al tools to facilitate
the early and organizational stages of content creation.

Similarly, Hsu (2025) highlights that these tools facilitate the process of
brainstorming, structuring, and synthesizing information, which reduces the cognitive
demands associated with starting tasks and enables students to focus more on
developing and improving their ideas. In addition, Agarwal and Khattar (2025) revealed
that students preferred to use the generative Al tools since they provide direct and
relevant outputs, particularly in idea generation and content development, which
enhances productivity and supports academic performance. This indicates that
generative Al tools not only facilitate idea generation but also help students organize and
synthesize information, which helps students to produce more coherent and structured
Biology outputs.

In contrast, Tadena et al. (2025) pointed out that even though these tools facilitate
idea generation and increase efficiency, there have been concerns raised about their
possible implications on the independent thinking and creativity of the students. This
indicates that overdependence on Al-generated content could hinder the development of
thinking skills and creativity among the students. Moreover, Yan and Qianjun (2025)
identified the issues related to authenticity, bias, and credibility of Al-generated output,
which can affect how students evaluate and refine their outputs. Overall, this implies that
even though generative Al tools help assist the initial stages and structuring of content,
their influence on independent refinement, creativity, and critical evaluation may be
limited when not used with sufficient caution and discernment.

1.3. Use of Generative Al Tools in Biology Class in terms of Feedback and
Assessment (Table 3)

The use of generative Al tools in Biology class in terms of Feedback and
Assessments has an overall weighted arithmetic mean of 3.24, which is verbally
interpreted as Agree, indicating that learners generally utilize generative Al tools because
they are able to support feedback and assessment processes, but to a lesser extent
compared to personalized tutoring and content creation. This implies that although
recognized as useful, the use of these tools remains selective rather than fully integrated,
as they can serve as a support rather than the main source of evaluation. In relation, the
students may still depend on teachers’ validation and judgment.

In connection, the statement “Generative Al tools help me identify concepts | have
not fully understood” had the highest WAM of 3.39, which is interpreted as Strongly Agree.
This indicates that students mostly utilize generative Al tools for identifying learning gaps
and clarifying misunderstandings in Biology. In addition, this suggests that students may
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gradually depend on external support that could influence the continuous growth of their
critical thinking and information literacy skills. Moreover, the high ratings for
recommending improvements and guiding next learning steps further suggest that these
tools provide immediate, specific, and actionable feedback that helps students adjust their
learning strategies. Collectively, this implies that generative Al tools may reinforce
learning through continuous feedback, as this can contribute to formative assessment
that enables students to evaluate their understanding in real time, which challenges the
hypothesis.

However, the statement “Generative Al tools help me monitor my learning progress
over time” attained the lowest WAM of 3.05, which was verbally interpreted as Agree.
This demonstrates that although students utilize Al tools for immediate feedback and
assessment, their use for long-term monitoring and reflective learning remains limited.
This may be because students tend to engage with Al tools for short-term academic
needs, such as checking answers or improving outputs, rather than for tracking their
progress over time. Additionally, the relatively lower ratings in indicators related to
reflection and progress monitoring emphasize that students may still rely on their own
strategies when engaging in deeper thinking processes. Overall, this highlights that in
supporting immediate learning needs, generative Al tools are more effective but are less
influential in promoting sustained self-regulated learning and long-term evaluation skills.

These findings are supported by Mandouit and Hattie (2023), who described
feedback as information provided to learners to improve understanding and adjust
learning strategies, which supports the claim that generative Al tools were utilized by the
students to guide their learning process and evaluate their achievement. In relation to
this, Prompiengchai et al. (2025) emphasized that during formative assessment,
generative Al can provide immediate, contextualized, and personalized feedback,
allowing students to identify errors and clarify misunderstandings while learning. This
implies that students benefit from generative Al tools as a source of continuous feedback
that supports ongoing learning adjustments in Biology.

Similarly, llieva et al. (2025) pointed out that the use of Al tools leads to
improvements in the individualized feedback and assessment process due to the
availability of real-time responses and adaptive evaluation. Additionally, these ideas are
further reinforced by Andrei et al. (2025) and Milloria et al. (2024), who found that Al-
assisted feedback improves students’ understanding and academic performance through
scaffolded explanations and immediate corrective support. Taken together, this
emphasized that generative Al tools support formative assessment by assisting students
in identifying learning gaps, refining their answers, and enhancing their comprehension
of biological concepts through continuous and immediate feedback.

On the other hand, despite these advantages, Luo et al. (2025) present a
contradiction by stating that the effectiveness of Al-based feedback depends on guided
and structured implementation, as ethical considerations and proper pedagogical
alignment are necessary for meaningful learning. With that, this emphasizes the
contribution of generative Al tools to deeper learning and sustained improvement, which
may be reduced without clear instructional integration and guidance.
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Part ll. Adverse Effects of Generative Al Tools on the Information Literacy of
Students in Biology Learning

2.1. Adverse Effects of Generative Al Tools on the Information Literacy of
Students in Biology Learning in terms of Locating Information (Table 4)

The adverse effects of generative Al tools on the information literacy of the students
in Biology learning in terms of Locating Information shows that there was an agreement
among respondents for all indicators, wherein it garnered an overall weighted arithmetic
mean of 2.64, which is interpreted as Agree, implying that students commonly encounter
challenges in locating information in their Biology learning when using generative Al tools.
In relation, this suggests that the overall agreement on the use of these tools is associated
with a moderate but consistent negative effect on students’ ability to independently search
for relevant information. This implies that while generative Al tools provide convenient
access to information, they may reduce students’ involvement in the effort of searching
for information in Biology.

In line with this, the data indicates that students usually depend on the responses
generated by Al tools as their primary source of information rather than engaging in
traditional search practices such as formulating keywords, selecting appropriate sources,
and navigating different platforms. The findings imply that students’ dependence on Al
tools may limit their exposure to diverse sources of information, which is a critical
component of information literacy. Instead of consulting multiple references, students may
rely on synthesized responses provided by Al, reducing opportunities to compare, verify,
and contextualize information.

However, the level of agreement also indicates that these challenges are not
absolute but occur to a moderate extent. This suggests that while students experience
difficulties, they are still capable of locating information independently when necessary.
With that, this highlights a key limitation of generative Al tools, wherein, although it helps
provide immediate access to information, it may also weaken the enhancement of
research skills if used extensively. This implies that the impact of Al tools is more
behavioral than cognitive, influencing how often students practice information-seeking
strategies rather than eliminating their capability to perform them.

These findings were supported by previous literature and studies. Haider and
Sundin (2019) explained that while digital tools increase the accessibility of information,
they may also reduce students’ engagement in the active process of searching for
information. Similarly, Dahlen and Hanson (2023) emphasized that locating information
requires strategic actions such as choosing appropriate sources, refining search
strategies, and navigating different platforms. These suggest that although generative Al
tools make information more readily available, they may limit students’ practice of
fundamental information-seeking strategies.

In addition, Paycana (2025) highlighted that the way students search is strongly
influenced by their interests and preferred digital platforms, suggesting that with the
convenience of responses generated by Al tools, it discourages students from deeper
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exploration of multiple sources. Furthermore, Zhai et al. (2024) strengthen this by pointing
out that excessive reliance on Al systems encourages students to prefer quick and
convenient answers, where students tend to skip essential steps such as formulating their
own search queries, refining keywords, and consulting multiple sources, which ultimately
weakens their ability to independently locate information. Taken together, the results
show that although generative Al tools enable the students to have more access to
information, they also reduce the practice of basic searching skills, leading to difficulties
in independently locating accurate and relevant information.

2.2. Adverse Effects of Generative Al Tools on the Information Literacy of
Students in Biology Learning in terms of Analyzing Information (Table 5)

The adverse effects of generative Al tools on the information literacy of the students
in Biology learning in terms of Analyzing Information has a general weighted arithmetic
mean of 2.41, which is interpreted as Disagree, indicating that the majority of respondents
do not consider generative Al tools as a hindrance to their ability to analyze information.
Instead, they use it more as a tool that supplements their thinking than as a replacement,
allowing them to still assess or analyze the information that they receive. In line with this,
the overall disagreement emphasized that students still actively engage in evaluating,
interpreting, and verifying biological information even when using Al tools.

However, while the overall result shows disagreement, some specific challenges are
still present. As shown in the table on the next page, the statement, “/ sometimes overlook
sources when Al provides reasonable answers,” got the highest WAM of 2.67, with the
verbal interpretation of Agree. This means that students occasionally demonstrate lapses
in critical evaluation, particularly in verifying the credibility of information sources,
suggesting that the immediacy and convenience of responses generated by Al may
influence students to engage in less rigorous analysis.

Moreover, the statement “/ accept Al-generated conclusions without logical
analysis” obtained the lowest WAM of 2.08, which was interpreted verbally as Disagree.
This demonstrates that students generally do not rely on Al outputs uncritically and still
exercise their own judgment when interpreting biological information. Additionally, the low
ratings in blindly accepting information, ignoring inconsistencies, and allowing Al to
determine what is important further indicate that students maintain a level of critical
awareness and skepticism when engaging with Al-generated content. This suggests that
students are still capable of recognizing the need for evaluation and are not fully
dependent on Al in their analytical processes.

These findings were supported by Valmores and Acedera (2024), as they explained
that analyzing information entails the capacity of an individual to evaluate, interpret, and
verify content for accuracy, which was demonstrated by the students’ disagreement with
the overall findings. In connection to this, Del et al. (2024) stated that the students use
different strategies to assess the reliability of online sources, such as examining
language, references, consistency, authority, currency, and objectivity. This shows that
the students still actively apply their evaluation skills when dealing with information,
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indicating that the students’ ability to analyze information remains intact even if they are
using generative Al tools.

On the contrary, despite the overall findings, Hadinejad et al. (2025) and College et
al. (2025) reported that while generative Al tools are useful and valued by the students,
they still encounter issues such as unreliable information, bias, and other risks. This
indicates that although students generally maintain their evaluation skills, there are
instances wherein, because of the use of Al, it influences their evaluation practices,
leading them to occasionally miss checking the sources carefully. In line with this, Pitts et
al. (2025) found that students express significant concern about distinguishing between
man-made and Al-generated work, especially when original outputs are mistakenly
identified as Al-created. This means that although the students are knowledgeable about
the necessity of evaluating information, difficulties in identifying the reliability of content
created by Al due to overreliance may affect how consistently and deeply the students
analyze information, which can eventually lead to weak evaluation skills. Therefore, the
overall result implies that students’ information literacy skills remain largely intact in terms
of analyzing information. But there are still signs that they may engage more or less in-
depth analysis of information as a result of frequent usage of generative Al tools.

2.3. Adverse Effects of Generative Al Tools on the Information Literacy of
Students in Biology Learning in terms of Responsible Use of Information (Table 6)

The adverse effects of generative Al tools on the information literacy of students in
Biology learning in terms of Responsible Use of Information shows that the respondents
did not agree on all of the statements, resulting in the overall weighted arithmetic mean
of 2.16, which is interpreted as Disagree, indicating that even using Al tools, the students
continue to observe ethical practices such as proper citation, verification of content, and
academic integrity adherence. This implies that generative Al tools do not replace
students’ sense of responsibility but rather function as supplementary resources that
remain subject to students’ judgment and ethical awareness.

In connection, the consistent low ratings across indicators related to plagiarism,
citation, and accuracy suggest that students are actively engaging in reviewing and
validating Al-generated content before using it in their academic work. This means that
students exercise control over how information is used, reflecting a conscious effort to
align their practices with academic standards and not rely passively on Al outputs.
However, despite the overall disagreement, the results also suggest that responsible use
is not entirely free from challenges.

Moreover, the moderate levels of disagreement across some indicators imply that
there are occasional inconsistencies in how ethical practices are applied. This could be
due to various aspects, including accessibility to Al-generated content, time constraints,
or a lack of knowledge on the ethical implications of using Al. As a result, while students
generally demonstrate responsible behavior, these practices may not always be
consistently or deeply applied across all situations. This highlights a subtle limitation
where generative Al tools do not directly weaken students’ ethical practices but may
create conditions where responsibility can be occasionally overlooked. It suggests that
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the responsible use of information is influenced more by students’ internal values,
academic training, and awareness rather than by the mere presence of Al tools.

Supporting this, Du (2024) described that the responsible use of information is not
just about finding, accessing, and processing data but also about being aware of its legal
and ethical implications. In connection with this, although the results in the first variable
showed that students have weaknesses in locating information and some risks in their
analytical skills in the second sub-variable, the overall results in this sub-variable indicate
that the students still maintain their ability to use information responsibly. In the same
way, Mills and Gutierrez (2025) emphasized that information literacy is not limited to
technical competence in using digital tools, but it also requires ethical awareness and
critical use of these tools. This is reflected in the overall results, where despite
weaknesses in certain skills such as locating information, the respondents, particularly
the STEM students, still demonstrated that they were aware and capable of using
generative Al tools appropriately.

Similarly, as emphasized by Ariones et al. (2024) and Saude (2024), responsible
use of generative Al depends on guidance, ethical awareness, and accountability. This
explains why students continue to act responsibly even when using Al, as they are still
guided by their understanding of what is right and wrong. This implies that Al does not
remove responsibility from students, but instead, they remain in control of how they use
information. Following this, Dhar and Gayan (2022) reinforce this, noting that many
students recognized instances of plagiarism and were familiar with citation standards,
indicating a strong foundation in academic integrity, which helps explain why the
respondents did not exhibit negative or unethical behavior.

In contrast, Santos et al. (2024) noted that while Al tools improve research,
comprehension, and content creation, they also introduce concerns such as overreliance
on the tool, reduced originality, and potential issues of fairness in academic work. This
contradicts the findings of the present study, which indicates that students remain
capable of critically evaluating and responsibly using Al-generated information.

Taken together, this shows that students still demonstrate careful evaluation, proper
review, and adherence to academic standards despite the ease of use and accessibility
to Al-generated content.

Part lll. Significant Relationship Between the Usage of Generative Al Tools and the
Information Literacy of the Students in Biology

3. Significant Relationship Between the Usage of Generative Al Tools and the
Information Literacy of the Students in Biology (Table 7)

A two-tailed correlation test was employed in the study, since this allows one to
identify whether a correlation coefficient is significantly different from zero by examining
the potential for a positive or negative relationship in both directions (UCLA, 2021). This
was appropriate for the study, as the effects of generative Al tools on information literacy
are not predetermined, which can ensure that the data is objectively analyzed.
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The table shows that in terms of locating information, all three areas of the use of
generative Al tools show a statistically significant relationship. In particular, feedback
and assessment (r = 0.324, p = 0.000) showed a stronger relationship, followed by
content creation (r = 0.246, p = 0.004), while personalized tutoring (r = 0.198, p = 0.021)
shows a weaker but still significant relationship. However, although the correlations are
positive within this study, they indicate potential adverse effects. In line with this, the
stronger relationships indicate that Al-generated feedback may reduce the need for
students to revisit and verify sources, which can reinforce passive learning habits.
Similarly, when the students depend on these tools to produce content, the responsibility
of locating relevant information is shifted from the learner to the tool.

This was supported by Zhai et al. (2024), who explained that excessive reliance on
Al systems encourages students to prefer quick and convenient answers, reducing their
tendency to formulate their own search queries, refine keywords, and consult multiple
sources. Likewise, Divekar et al. (2025) stated that while generative Al tools assist in
academic tasks, they function primarily as supplementary tools, implying that
overdependence may shift the responsibility of locating information away from the
learner. Overall, this indicates that as the students increase their use of these tools, this
could result in overdependence, which reduces the ability of the students to search for
information independently, such as identifying appropriate keywords, selecting reliable
sources, and navigating different information platforms.

On the other hand, among the three areas pertaining to the use of generative Al
tools and analyzing information, only feedback and assessment (r = 0.192, p = 0.025)
show a statistically significant connection. This indicates that the use of Al tools for
evaluative purposes may influence analytical thinking. In essence, dependency on
feedback from Al systems could reduce the ability of students to engage in higher-order
thinking skills such as comparing multiple sources, identifying biases, and critically
examining the accuracy and relevance of information. This was aligned with Tian and
Zhang (2025), who revealed that due to reduced cognitive engagement, lower levels of
critical thinking are substantially correlated with greater dependence on Al tools.
Similarly, Rahyuni Melisa et al. (2025) emphasized that over-reliance could impair
students' capacity to think independently and assess themselves, even though
generative Al tools can support analytical processes. This implies that instead of actively
analyzing content, students may accept Al-generated evaluations without deeper
analysis, which can lead to reduced critical thinking practice.

Moreover, the data demonstrates that there is no significant relationship found
between the responsible use of information and the use of generative Al tools. This
means that the use of generative Al tools does not strongly influence the adverse effects
concerning the responsible use of information. However, this does not mean that there
are no negative effects at all. This only means that the effects are not strong enough to
become statistically significant.

In support of this, responsible information practices are not automatically
developed through the usage of Al applications, as this requires learners to consciously
apply ethical standards and accountability, along with proper citation (Ariones et al.,

404

Ignatian International Journal for Multidisciplinary Research Vol 4 No 11 November 2026 www.icceph.com



2024; Du, 2024; Mills & Gutierrez, 2025). In line with this, Johri et al. (2024) asserted
that students often possess an incomplete understanding of its implications, although
they frequently use these tools for school work. Similarly, Saude (2024) noted that Al
usage alone does not directly shape ethical behavior, as the effectiveness in promoting
responsible practices depends on proper guidance. Furthermore, this literature indicates
that responsible use of information is shaped more by ethical awareness and critical
judgment than by the use of such tools, resulting in no significant correlation among the
variables.

Conclusions

Following data analysis, the study’s findings have led the researchers to conclude
that the use of generative Al tools in biology class is highly evident among the
respondents, particularly in personalized tutoring, which obtained the highest ratings of
utilization, indicating that generative Al tools are primarily used to enhance conceptual
understanding and cognitive engagement. While feedback and assessment got the
lowest ratings of utilization, emphasizing that these tools are less influential in promoting
self-reflection and awareness. This suggests that students use generative Al technologies
more frequently for instant academic support rather than for deeper self-assessment
processes.

Furthermore, in terms with the generative Al tools' adverse effects on students’
information literacy, it is most evident in locating information, suggesting that excessive
dependence on these tools may decline the students’ independent information searching
skills and decrease engagement with diverse sources. On the contrary, the responsible
use of information showed the least evident effects among the respondents, indicating
that students generally maintain responsible and ethical practices when using generative
Al tools. This emphasized that the use of these tools may affect procedural skills like
searching for information, but it does not significantly lessen students’ critical judgment or
ethical responsibility.

With regard to the relationship between the variables, a significant relationship was
found between the use of generative Al tools and locating information, which leads to the
rejection of the null hypothesis for this variable. For analyzing information, only the
dimension of feedback and assessment showed a significant relationship. Therefore, the
null hypothesis is partially rejected. Meanwhile, no significant relationship was found
between the use of generative Al tools and the responsible use of information, which
leads to the acceptance of the null hypothesis. This means that even the increased use
of generative Al tools is associated with challenges in locating and analyzing information,
but it does not significantly affect students’ ethical and responsible use of information,
which remains guided by their internal awareness and academic training.

Finally, the study’s findings led the researchers to produce a set of guidelines in the
form of an educational video entitled “The GUIDE: Grounding Users in the Informed,
Disciplined, and Ethical Use of Generative Al Tools for Biology.” This educational video
includes guidelines, key principles, and practical strategies that help students properly
utilize generative Al tools, particularly in improving their capability to locate and analyze
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information while reinforcing responsible and ethical use, as found in the study’s findings.
It also aims to reduce students’ overreliance on generative Al tools by promoting
independent learning, critical thinking, and making well-informed decisions in Biology.

Recommendations

Based on the findings and conclusions obtained from the study, the following
recommendations are made.

First, regarding with the Grade 11 STEM students, they are encouraged to practice
their independent skills in terms of locating information by consulting textbooks, journals,
and other credible sources before using generative Al tools. They are likewise
encouraged to verify Al-generated responses, develop their own search strategies, and
ensure that all outputs are reviewed, understood, and properly rewritten to strengthen
their skills in locating and analyzing information.

Then, the Science teachers are advised to provide learning activities that require
students to utilize multiple sources of information instead of solely depending on
generative Al tools. They may also help the students in assessing the accuracy and
credibility of information and incorporate tasks that promote critical thinking and
explanation. Also, one should model the proper and ethical use of generative Al tools and
establish clear guidelines for their use in academic work.

At the school level, school administrators are encouraged to carry out training
programs and seminars that encourage the responsible and efficient application of
generative Al tools. They may also ensure access to reliable academic resources and
reinforce policies related to academic integrity. In addition, the integration of the
developed educational material is also recommended to support students in improving
their information literacy skills.

Finally, future researchers are encouraged to explore additional approaches that
can enhance students’ ability to locate and analyze information while using Al tools. They
may also examine other variables, subject areas, or educational levels to further
understand the effects of generative Al tools on students’ learning and information
literacy.

Compliance with Ethical Standards

The researchers followed ethical principles throughout the conduct of the study. In
particular, before data collection, consent letters were handed over to the respondents
and their parents asking for their permission to be part of the study. The participation was
voluntary, and the respondents had the right to pull out anytime without facing any form
of penalty. Moreover, the privacy of the respondents was maintained, and their responses
remained confidential. Also, in line with the Data Privacy Act of 2012, the information
gathered will be used for academic and research purposes only.
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Furthermore, the researchers ensured that the results were presented honestly and
fairly, without intentionally changing or favoring any findings. The data were analyzed
based on the respondents’ actual answers, and the results were used only for the
purposes of research. In relation, all sources used in the study were properly cited to
avoid plagiarism. The researchers also declare that there was no conflict of interest in
conducting the study. Additionally, generative Al tools were used to help improve the flow
and organization of the discussion, making the ideas easier to follow and understand.
They were also used to help organize the researchers’ relevant experiences and relate
them to the focus of the study. However, the researchers remained responsible for
reviewing the content, checking its accuracy, and ensuring that the final paper reflected
their own understanding and the actual findings of the research.
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