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Artificial Intelligence (AI) has rapidly become an essential component of digital
learning environments, making Al literacy increasingly important for junior
high school students. This study investigates students’ knowledge of Al, the
frequency of Al use, and the role of Al in supporting science learning. A
descriptive quantitative design was employed, involving 136 seventh-grade
students who completed a validated questionnaire via Google Forms. The data
were analyzed using descriptive statistics to identify patterns in Al familiarity
and utilization. Results indicate that although 92.6% of students have heard of
AT and 63.2% have used it in general learning activities, the frequency of Al
use in science learning remains low, with 78.7% reporting infrequent use.
Students primarily rely on AI for textual explanations and homework
completion, yet many express concerns about the accuracy of Al-generated
information. The study highlights a substantial gap between students’
awareness of Al and their ability to engage with it meaningfully in science
learning contexts. These findings underscore the need for targeted Al literacy
programs and structured pedagogical strategies that guide ethical, critical, and
inquiry-based uses of Al in science education. Integrating AI meaningfully in
the curriculum may strengthen students’ scientific reasoning and digital
competencies.
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INTRODUCTION

The digital revolution has changed various
aspects of life, including the education sector, which
faces new challenges and opportunities through
technological innovation. Over the past few years,
digital technology has increasingly been applied in
the world of education, including Virtual Reality
(VR), Augmented Reality (AR), and Artificial
Intelligence (AI) (Chassignol et al., 2018). AI has
emerged since 2022 and nowadays is widely applied
in the field of education. It helps students find
abilities, learn styles, and solve their study problems.
Al can assist students in answering questions
quickly and efficiently and completing assignments
and projects by providing valuable suggestions, tips,
and input (Laughter et al., 2024). Al technology can
also provide feedback quickly to students, assisting
students in understanding the good and bad aspects
of the learning process. These benefits allow
students to improve learning outcomes (Nasution et
al., 2024).

Young Generation Z (Gen-Z) dominates
junior high school students. Gen-Z is a generation
that was born when information technology
developed very quickly. In this generation, there has
been a development in the use of the internet,
computers, and robots that can make human work
easier. Then, it is also introduced with AI that can
help humans obtain information quickly (Wenas,
2024).
multitasking or used to technology as one of the

Gen-Z characters can be said to be

factors for teachers to determine learning models
and media that are suitable for Gen-Z (Source et al.,
2020). According to research by Ayuningtyas et al.
(2024), students use Al frequently to solve their
assignments and problems. Meanwhile, the research
conducted by Susanto et al. (2024) showed that 42
out of 44 junior high school students from various
schools in Pontianak have used Al for school tasks.
Al technology can serve as a Tutor System, learning
tools and media, and a guide for creating Education
policies (Source et al., 2024). Al also makes
education more accessible, especially for students
who live in remote areas, and makes classrooms
more interactive and engaging (Resnawita &
Karmanita, 2024).

Besides students, teachers are required to
understand and follow the use of technology because
Gen-Z has been familiar with technology since their
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childhood. Therefore, teachers must continue to
improve their abilities by practicing digital-based
learning media applications (Live et al., 2019). They
are expected to use the education technology,
including learning media, to make learning more
interesting and structured, motivate students, realize
the student-centered approach, improve their
abilities, and achieve the learning outcomes (Fitriani
& Yudiana, 2022). To meet these expectations,
professional development programs for teachers
must prioritize digital literacy and pedagogical
integration of technology. This includes technical
training and opportunities to reflect on best practices
in designing meaningful, interactive learning
experiences. By embracing a growth mindset and
engaging with emerging educational technologies,
teachers can foster inclusive, engaging, and future-
ready classrooms that resonate with Gen-Z learners'
digital habits and preferences.

Currently, Al is a trend that supports the
development of educational curricula. Building
upon this, curriculum design must evolve to
integrate Al not merely as a tool, but as an
embedded element that transforms how knowledge
is delivered, assessed, and personalized. With Al,
the curriculum can be more flexible and follow
students' learning needs, providing a more effective
and relevant learning experience (Holmes & Luckin,
2016). Teachers should be empowered to co-create
curricula that utilize Al-driven platforms for
adaptive learning pathways, intelligent tutoring
systems, and data-informed feedback loops. This
integration allows for differentiated instruction,
enabling students to progress at their own pace and
style. Hwang et al. (2020) state that implementing
Al in the education curriculum includes content
innovation, learning systems, and educational
facilities. Moreover, embedding Al into curriculum
design encourages the development of digital
competencies and ethical awareness, such as skills
essential for navigating the future workforce. As
facilitators of this transformation, teachers must be
supported in aligning AI tools with learning
objectives, national standards, and pedagogical
values. They enhance student engagement and
achievement and model digital fluency and lifelong
learning. Al can be applied in education because
teachers have adequate skills to operate the
technology (Yanti & Mawarwati, 2023). They can
use it to arrange lesson plans, learn media, and
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prepare assessment instruments. This can provide
solutions for teachers in preparing lesson planning
efficiently (Serdianus & Saputra, 2023).

Integrating Al into science curriculum design
offers significant opportunities to make complex
scientific concepts more tangible, personalized, and
exploratory. Through Al-powered tools and
interactive, data-rich environments, students can
engage more effectively with abstract phenomena
such as gene expression, climate systems, or
chemical reactions. The use of Al enables access to
adaptive and interactive learning resources that
support deeper conceptual understanding while
making science learning more engaging and
contextually relevant.

Moreover, Al supports real-time diagnostics
and formative assessment by providing immediate
feedback on students’ learning processes, allowing
teachers to identify conceptual gaps and adjust
instruction accordingly. Adaptive platforms can
analyze student interactions during simulations and
targeted scaffolded
explanations, thereby fostering deeper scientific

recommend resources Or
reasoning. From a curriculum development
perspective, this requires a reorientation of learning
outcomes toward not only content mastery but also
scientific reasoning, computational thinking, and
ethical awareness in technology use. In this context,
teachers play a central role in designing inquiry-
driven and interdisciplinary learning experiences in
which Al serves as a supportive tool that enhances
curiosity and scientific engagement rather than
replacing human pedagogical judgment.

However, until now, there has not been much
discussion about the application of AI at the
elementary education level. Given that basic
education has special characteristics and a critical
role, a special strategy is needed to apply Al (Chen
et al., 2020). In particular, differences in students’
cognitive development, learning autonomy, and
digital readiness require careful adaptation of Al-
supported learning approaches at this level.
Therefore, the recent study explores the use of Al in
science learning and aims to determine the level of
use of Al in the educational environment, especially
in junior high school science learning.
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METHODS

The method used in this study was a
descriptive quantitative approach to obtain accurate
and representative data. Data were collected
through questionnaires distributed using Google
Forms, allowing for broad participation and an
efficient collection process. The research sample
consisted of grade VII students at a high school in
Kudus, Central Java, Indonesia. The school was
purposefully selected to provide a comprehensive
overview of students' views on using Al in learning.
The data analysis technique used is descriptive
statistical analysis to identify patterns and trends in
the data. In addition, it also provides in-depth
insight into how the perception and experience of
grade VII students relate to the use of Al in learning
effectiveness.

RESULTS AND DISCUSSION

Students' Understanding of Artificial Intelligence
(AD

Artificial Intelligence (AI) is now constantly
evolving to provide information quickly. Currently,
Al is increasingly developing from its type and the
features offered, from providing information
through chatbots, doing automatic editing, and
collecting the necessary data. This technology will
have a good impact by helping students' work if used
positively. This research was conducted with junior
high school students in grade VII, and 136 students
filled out the questionnaire related to their
knowledge about Al. The results show that 92.6% of
students had heard of Al, indicating that junior high
school grade VII students have begun to learn about
Al This result aligns with research conducted by
Susanto et al. (2024), who found that junior high and
high school students (age 10-18) show 100%
knowledge about Al In addition, as many as 14 out
of 16 grade VII students of SMP Insan Rabbany
have filled out a questionnaire stating that they
know about AI (Setiawan et al., 2024). Most
students know about Al from the internet and social
media platforms rather than from friends, parents,
family, and teachers (Figure 1).
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Figure 1. The resource of knowledge about Al

The popularity of social media as a platform
for sharing information and discussion has
significantly contributed to introducing AI to
students. The internet browser also plays a role in
spreading knowledge about AI. The ease of access
and the abundance of information make the internet
a source of learning for everyone. The result also
highlights that teachers who are responsible as the
facilitators at school do not dominate in giving
knowledge on Al In contrast, the role of teachers is
important in introducing technological concepts to
students. The result also shows that there is still a
low discussion related to information technology in
the family environment. This reflects that digital
technology is the center of information
dissemination in various fields. This data can be
used to consider how to socialize about AI. The
research on grade VIII students found that out of 203
students, 195 (96.1%) students stated that they use
technology in their daily lives via mobile phones
(Astawa & Permana, 2020). This result is also
supported by data from the 2024 Indonesian
Education statistics report, which shows that most
students aged 5-24 use the internet and social media
to search for information (Central Statistics Agency,
2024).

The data on the students’
understanding about the use of Al is shown in Table
1. It shows that most grade VII students know about
Al but 57.4% of students still do not understand
how to use AI correctly, and only 5.9% have a deep
understanding of how to use Al It reflects that there
is still a gap in students' knowledge of this growing
technology. The low percentage of students who do

level of

not understand can be due to the fact that basic
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awareness of Al requires more technical knowledge
and experience. Meanwhile, the percentage of very
knowledgeable students is also relatively low, which
can be due to the fact that basic awareness of Al is
quite widespread. These results are also supported
by research conducted on high school students,
where of the 13 students, only 3 understood how to
apply Al technology (Nurfidari et al., 2024).

Table 1. The students’ level of understanding of the

use of Al
Level of Frequency Percentage
understanding (%)

Not at all 4 29
Poorly understand 78 57.4
Good understand 46 33.8
Completely 8 5.9
understand

Total 136 100

The students’ awareness of using Al daily was
also measured (Table 2), and 39.7% of students were
aware of using Al in applications that students use
daily. Furthermore, the second highest result was
obtained from 33.8% of students who were unaware
of Al's use in their daily lives. This phenomenon can
occur due to students not understanding Al deeply
and how it works. Students may be used to using Al-
based features, but unknowingly, these features
result from Al technology. According to Siddiq et al.
(2025), realizing technological literacy is the first
step to increasing the competitiveness of the younger
generation. It is expected to continue developing by
involving technology in learning.
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Table 2. The students’ level of Al use awareness

Level of Frequency  Percentage

awareness (%)
Completely 18 13.2
unaware
Slightly aware 46 33.8
Moderately aware 54 39.8
Extremely aware 18 13.2
Total 136 100

Table 3 shows the students’ interest to learn
about Al. The results obtained in the study showed
that the majority of 58.1% of students are interested,
and 8.8% are very interested in learning more about
Al. These results show a significant interest from
students to learn about Al topics. This high interest
is likely driven by the awareness and potential of Al
in various aspects of the future, especially in
education. A study conducted by Barus et al. (2023)
showed that junior high and high school students of
Sekolah Lentera Harapan Medan are highly
interested in AI because students actively ask
questions when resource persons allow them to ask
questions about the technology. In addition, 30.1%
were less curious, and 2.9% were not interested in
learning more about AI. This result can be due to a
lack of a basic understanding of Al and concerns
about an overview of this technology.

Table 3. The students’ level of interest in learning

Al

Level of interest in Frequency Percentage
learning (%)
Not interested 4 2.9
Less interested 41 30.1
Interested 79 58.2
Very interested 12 8.8
Total 136 100

The use of Al applications in science learning
was investigated as well. Most students use Al for

Frequency of AI Use in Science Learning

This part discusses how Al helps science
learning, as shown in Table 4. More than 70%
students felt that Al can help them understand
science material. They said that AI provides
significant assistance and a potential tool in the
science learning process. Utilizing Al technology
can detect students' abilities objectively. Based on
research conducted at SMPN 16 Pekabaru, the
integration of technology in education is very
important to support the optimal development of
students' talents and interests (Ismanto et al., 2024).
These results are supported by research conducted at
SMPN 4 and SMK Pesisir, which suggests that the
existence of Al helps students in the learning process
in the digital era (Subakti, 2024).
Meanwhile, as many as about 20% students felt that
Al does not significantly help them in science
learning. This is likely due to the AI applications

current

being less relevant, unsuitable for students' learning
styles, and requiring time to adapt to Al features.
According to Susanto et al. (2024), based on a
survey conducted by most students, they feel helped
by the existence of AI, both in fulfilling school
assignments easily and practically. However, this
needs supervision from teachers so that the
assignments or information given to students can be
proven accurate.

Table 4. The students’ perception of Al in helping
science learning

Students’ Frequency Percentage
perception of Al (%)
Not helpful 3 2.2
Less helpful 27 19.9
Helpful 86 63.2
Very helpful 20 14.7
Total 136 100

science learning activities, and the type of Al
application is shown in Table 5.

Table 5. AT applications used by students for science learning

Apps Description Number of

students
Google Google Assistant is a virtual assistant-based service that can communicate 62
Assistant with humans. The advantage of this Al lies in the voice feature, which, by

simply saying "Ok, Google" and mentioning the information needed, will
provide the information (Meganingrum et al., 2023).
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Apps Description

Number of
students

Chat GPT

Gemini

Canva

Brainly

Meta Al

CheckMath

Question Al

Chat GPT is an artificial intelligence technology trained using NLP
(Natural Language Processing). This technology can understand and
respond to incoming text in a way that resembles a human conversation
(Hidayanti & Azmiyanti, 2023).

Gemini is an Al from Google's innovation that can facilitate collaborative
learning and discussion between students, collaborate on projects, exchange
ideas, and provide feedback to each other (Imran & Almusharraf, 2024).
Canva is an online design program that provides various features such as
presentations, resumes, posters, flyers, brochures, graphics, infographics,
banners, bookmarks, bulletins, and more (Junaedi, 2021).

Brainly is an application issued by an educational company based on digital
technology. This technology makes it easier for users to share or pose
questions and answers about various school subjects freely and flexibly
(Indrayani et al., 2023).

Meta Al is an Al feature integrated with the WhatsApp application that can
provide the desired information reference and be used as a place for
discussion (Solehudin & Al-Nur, 2025).

Checkmath is an app that helps students check the answers to different math
questions. The application is supported by features that are easy to
understand and flexible (Rahanra, 2025).

Question Al can provide adaptive answers or questions according to the

17

20

25

user's needs (Sigh et al., 2024).
Total

136

Based on the research results in Table 5, the
Al applications most commonly used by students
are Google Assistant, Gemini, and ChatGPT. This
finding is consistent with the study by Susanto et al.
(2024), which reported that 61% of students choose
Al tools such as ChatGPT and Gemini. This
preference is largely due to the ease of access of these
applications for students. In addition, many of the
smartphones used by students already have built-in
Al features. Consequently, frequent exposure to Al
students’
in applying these

in daily digital use contributes to
familiarity and confidence
technologies within school learning activities.

Table 6 shows that this research is also
essential regarding the frequency of use of Al
applications in science learning. In the previous
topic, the majority of students already demonstrated
an understanding of AI concepts; however, the
frequency data indicate that Al is rarely used in
actual science learning practices. This discrepancy
suggests a gap between students’
awareness of Al and its practical integration into

conceptual

classroom learning activities. Moreover, limited
guidance and structured opportunities to use Al-

based tools may contribute to students’ continued
dependence on textbooks and teacher explanations.
From the results of the interviews with the students,
they rarely use Al because they still rely on books
and explanations from teachers. It requires further
socialization regarding the benefits of Al in learning
science. Several studies also explain that technology-
based learning media can students'
understanding of  concepts learning
achievement (Nuryadin, 2023). This proves the need

improve
and

for technology integration in learning, including
science learning (Anggraeni & Meilina, 2024).

Table 6. Al usage frequency

Frequency of AI  Frequency Percentage
usage (%)
Never 8 5.9
Infrequently 107 78.7
Often 19 14
Always 2 1.5
Total 136 100
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The Use of AI on Learning Characteristics in
Science Learning

Newver |
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Figure 2. Al role in science

Understanding the characteristics of students
utilizing Al in science learning is also necessary.
From the research results in Figure 2, it was found
that most students use Al to do assignments or
homework. Several reasons behind this include
ensuring student answers, speeding up the work, and
being lazy to think of answers that need to be further
studied. These results also align with research
conducted on grade IX students of SMPN 8
Palangka Raya. Based on the results of observations,
the majority of students used Al to do assignments.
Students tend to copy answers from Al without
regard to the source's credibility (Ikhsan et al., 2025).
Despite the advantages, there is a challenge to wisely
use Al without letting it control humans (Zein,
2023).

Figure 3 shows several things related to the
obstacles faced by students. The biggest problem
was 50% because the answers from the Al were not
very accurate. This answer choice is strengthened by

Sometimes use Al andthink for myselfby reading
books

Too dependent on Al and not thinking onmy own
Answers from Al are not alwvays accurate

Do not know how to use Al well

Constraint in Using Al

Provide explanations and work on fasks |

Provide simulations or experiments ]

Assist in doing homework or assignments F
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learning according to students

research conducted by Baharuddin et al. (2023),
which found that Chat GPT provides an accuracy
rate of 92%. There is a need to consider when getting
answers from AI. It is necessary that meaningful
learning is given to students to research further Al
answers, rather than receiving information directly
from AI. The data in Figure 4 shows that 56.3% of
grade VII students chose to learn using text
explanations. Text can be considered an effective
medium in conveying information and explanations
in science learning. In addition, 22.2% of students
also choose videos or a visual form. Abstract science
concepts can be aided by visualization through
interesting images, graphics, animations, and
videos. According to Snoring et al. (2023), students
learn according to individual learning styles due to
the feedback provided by Al to the questions asked,
and it helps students who have difficulty learning in
real time.

]
s

]

Not having stable internet acces m

0
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Figure 3. Constraints faced by students while using Al
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Figure 4. Effective learning with AI
Figure 4 shows the students' opinions (Ikhsan et al., 2025). Utilizing technology is

regarding the desire to use Al assistance in science
learning activities. Of the 136 students, 100 (73.5%)
answered "Yes" and 36 (26.5%) answered "No". The
high percentage of students who want to use Al
more in science learning activities shows positive
results, and there is hope for the potential of Al in
improving the quality of science learning. However,
as many as 36 students disagreed with more Al in
science learning, showing that students were more
comfortable learning using conventional learning
methods. These results are also supported by some
of the suggestions the students wrote in the last
question, showing some opinions about learning
about Al. Most students love learning using Al
because of the quick Al answers. Some students also
argue that they prefer to learn without Al because
the answers from the technology are not 100%
accurate.

Although AI can help education, it has
negative effects. When responding to the adverse
impact of Al in education, students need to consider
many things. The effect to be considered is the
possibility of students' dependence on AI, which can
reduce students' desire to think critically and learn
on their own (Nasution et al., 2024). Teachers can
identify students who are unwise in using Al by
examining students' answers to AI technology.
Typically, Al answers have consistent writing
patterns, the use of specific punctuation, repetitive
minor errors, and a distinctive uppercase and
lowercase format. In this way, teachers can guide
students to use technology correctly and responsibly.
Also, academic integrity can be maintained while
utilizing artificial intelligence's positive potential
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essential to be applied to learning activities. Still, it
is also necessary to pay attention to the frequency of
use and needs to be researched first; the answers
given can be used as a reference for student learning.

STUDY LIMITATION

Limitations such as sample homogeneity, the
lack of longitudinal perspective, and reliance on self-
reported data suggest the need for future research
employing mixed methods, broader participant
pools, and validated instruments to assess Al
literacy more objectively.

CONCLUSION

The use of Al among grade VII students
revealed that 92.6% were already familiar with Al
internet
students
demonstrated a deep understanding of using Al

primarily through social media and

platforms. However, only a few
technology effectively. In addition, many were
unaware of Al's presence in their everyday lives and
reported infrequent use of Al tools in science
learning. This gap underscores their growing
curiosity and motivation to explore how AI can
support their understanding of scientific concepts.
The most commonly used applications included
Google Assistant, Gemini, and ChatGPT, which
students utilized to complete assignments and
homework. Most students favored AI tools that
offered textual, verbal, or visual explanations,
aligning with their learning styles. A key challenge

identified was the inaccuracy of Al-generated



Jauha Khoirun Nisa, et al. / Journal of Innovative Science Education 14 (3) (2025): 219-229

responses, emphasizing the need to cultivate critical
digital literacy skills
information sources. To address this, teachers
should be encouraged to integrate guided Al into
science instruction through carefully designed tasks
emphasizing inquiry, ethical
reflection. Professional development programs can

to evaluate and verify

validation, and
help teachers model critical thinking when using Al,
demonstrate how to verify content accuracy, and
encourage students to use Al for exploration rather
than passive consumption.
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