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Introduction

Abstract: Students frequently encounter complex and sometimes
misleading climate change information on social media, yet their ability to
reason scientifically and evaluate sources remains limited. This study
investigates how junior high school students engage in abductive reasoning
to interpret such information through the lens of scientific information
literacy. A qualitative case study involving eighth-grade students in Central
Sulawesi, Indonesia, was conducted using think-aloud interviews, where
students analyzed climate change-related social media posts. Thematic
analysis mapped reasoning patterns across the exploration, examination,
selection, and explanation stages. Findings show that students identified
explicit scientific information, but their abductive reasoning was dominated
by intuitive, experience-based responses rather than evidence-based
reasoning. Their scientific information literacy was limited to basic access
and personal verification, while skills in evaluating credibility and
disseminating valid information were underdeveloped. The study proposes
a conceptual model integrating five dimensions of information literacy with
four stages of abductive reasoning to explain how students construct their
understanding of climate change. Strengthening literacy can guide
reasoning from intuitive to evidence-based explanations. Practically, the
findings offer insights for educators and policymakers to design science
learning strategies that integrate reasoning and literacy development in
digital contexts.

Keywords: Abductive reasoning; Climate change; Evidence-based
argumentation; Scientific information literacy; Social media

about climate change, expanding public access but also
spreading misinformation that can distort students’

Climate change is the most pressing global issue of
the twenty-first century in many countries, including
several Indonesian regions such as Central Sulawesi.
Between 1981 and 2019, surface temperatures in Central
Sulawesi increased by 0.015 to 0.045°C per year on
average. This rise has had an influence on agriculture,
fisheries, and the community's socioeconomic status
(Alfiandy et al., 2022; Alfiandy, Permana, et al., 2020;
Alfiandy & Permana, 2020). In the digital era, social
media has become a dominant source of information
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understanding of scientific phenomena. The complexity
of this issue requires students to have a strong scientific
understanding in order to be able to relate climate
phenomena to real life. Social media broadens access to
global concerns, promotes discourse, and stimulates
public engagement (Schifer, 2025). Imperiale et al. (2022)
emphasize the importance of simplifying scientific
information without eliminating its essential meaning so
that it can be understood by the general public. Thus,
social media has enormous potential as a means of
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spreading knowledge but also poses challenges in
maintaining the accuracy and integrity of information,
including for students. Coletti et al. (2022) examined
how users engage with scientific content across different
social media platforms to better understand how
audiences perceive science communication online.
Storani et al. (2025) investigated how climate change and
climate-related disinformation are conveyed on social
media by examining over 20 million posts on Facebook,
Instagram, Twitter, and YouTube between 2018 and
2022. Misinformation and disinformation may quickly
spread on social media due to cognitive biases, viral
content, and personalized algorithms (Aimeur et al.,
2023; Essien, 2025; Hilary et al, 2021). Climate
misinformation creates false claims and restricts
collective access to vital and accurate knowledge, which
is necessary for informed decision-making (Essien,
2025). In the era of social media, the traditional
mechanisms ensuring the credibility of scientific
information have been disrupted, requiring science
education to address not only scientific practices but also
the epistemic dimensions of science communication
(Hottecke et al., 2020). Science literacy has become a
large and established field of research, but it needs to be
expanded to face the challenges of modern science
communication and misinformation in digital media (Li
et al., 2021).

This situation exacerbates the knowledge crisis in
the post-truth age. The study by Saputra et al. (2025) also
shows that the level of scientific literacy of Indonesian
students is still low. The situation in Indonesia is
increasingly concerning. The 2022 PISA results (OECD,
2023) reveal low scientific literacy among students,
particularly in linking scientific phenomena to daily life.
This gap highlights a critical educational problem where
Indonesian students struggle not only with scientific
reasoning but also with evaluating the credibility of
scientific information. This finding indicates an urgent
need to strengthen students’ competencies in evaluating
and interpreting scientific information critically,
especially in online contexts. Previous relevant studies
have examined the importance of information literacy
(Januarti et al., 2024), scientific information literacy
(Wang et al.,, 2023), and critical thinking skills (Puig et
al., 2021) in dealing with disinformation about science,
especially on social media. However, previous research
has not explored how scientific information literacy
interacts with students' reasoning processes, especially
abductive reasoning, in understanding scientific issues
disseminated through social medjia.

However, despite these existing studies, previous
research has treated scientific information literacy and
abductive reasoning as separate constructs. There is still
limited research integrating the two to investigate how
students understand complex scientific issues such as
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climate change through social media. This challenge
underscores the importance of scientific information
literacy in understanding the complexity of scientific
information on social media, especially regarding
climate change issues, which requires students to not
only be able to read and evaluate information but also to
build their understanding. To address this challenge,
science education in junior high school plays a crucial
role in developing scientific thinking skills. Previous
research shows that abductive reasoning supports
critical thinking skills, accurate hypothesis formation,
and the ability to navigate complex information
(Rahmah et al., 2020).

Students still find it difficult to filter information,
evaluate credibility, and express scientific opinions
appropriately (Chen et al., 2021; Wang et al., 2023). These
limited skills make students vulnerable to the flow of
scientific disinformation on social media (Ho et al,
2017). To address this challenge, scientific information
literacy is an important competency, as it helps students
critically  evaluate and utilize evidence-based
information (Brown, 2023; Gil Quintana et al.,, 2020;
Susilawati et al, 2023). Furthermore, abductive
reasoning skills are also relevant. This reasoning trains
students to formulate hypotheses based on limited
information and then test them through scientific
thinking processes (Engelschalt et al., 2023). Previous
research shows that abductive reasoning supports
critical thinking skills, accurate hypothesis formation,
and navigating complex information (Furqoni et al.,
2022; Klichowicz et al., 2021; Osborne et al., 2023).

Although scientific information literacy and
abductive reasoning have been extensively studied
separately, this study fills an existing research gap by
integrating these two constructs to explore how students
construct their understanding of climate change,
particularly the issue of rising temperatures in Central
Sulawesi, through social media platforms like
Instagram. This integration represents a significant
novelty in this study as it provides a new analytical
framework for examining how reasoning and literacy
work together when students encounter real-world
scientific information in digital contexts.

This research is crucial for addressing current
educational needs by preparing students to critically
and responsibly navigate the digital information
environment. It provides empirical evidence on how
students interpret climate change-related content on
social media through abductive reasoning. This is
crucial for designing science learning that integrates
media literacy and reasoning training. By linking
scientific information literacy with abductive reasoning,
this research offers an innovative perspective that
bridges the cognitive and epistemic aspects of science

206



Jurnal Penelitian Pendidikan IPA (JPPIPA)

learning, particularly relevant to the challenges faced by
Indonesian students in the post-post-truth era.

This approach is expected to not only strengthen
the relatively low cognitive aspects of Indonesian
students (Tang, 2025) but also train them to critically
evaluate, interpret, and use scientific information in the
face of diverse information flows on social media.
Therefore, this research is important because it offers a
new perspective on how science education can empower
students to critically evaluate and communicate
scientific information through social media—an
essential competence in the post-truth era (Nasr, 2021).
The importance of improving the way science is
delivered to the community lies in its role in preventing
misunderstanding, reducing anxiety, and supporting
rational decision-making during crises (Crick, 2021).
Thus, this study contributes to science education by
equipping students with scientific information literacy
and abductive reasoning competencies that are relevant
to facing the challenges of the 21st century.

Method

Research Approach and Design

This study employed a descriptive qualitative
approach with a case study design to explore students’
abductive reasoning in interpreting scientific
information about climate change on social media.

Participants

The participants were eighth-grade students from
SMP Negeri 1 Sigi. In the first stage, a scientific
information literacy questionnaire was distributed to
identify students’” competency levels. The questionnaire
was developed based on Wang et al. (2023) and adapted
to the context of climate change literacy. It consisted of
items measuring information access, evaluation, and
communication skills. Based on the results, students
were categorized into high, medium, and low literacy
levels. Two students were purposively selected from
each category, resulting in six participants. This
sampling ensured representation of abductive reasoning
across different literacy levels.

Instruments and Data Collection

The main instrument was a case-based semi-
structured interview with a think-aloud protocol
(Reinhart et al., 2022). Students were given screenshots
of Instagram posts related to climate change from the
BMKG. During the interview, they were encouraged to
express their thought processes in evaluating
information,  generating  hypotheses,  selecting
explanations, and justifying their reasoning. The
interview guide was developed based on the four stages
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of abductive reasoning, namely exploration,
examination, selection, and explanation (Oh, 2016;
Zelechowska et al., 2020) and integrated with the five
scientific information literacy competencies (Wang et al.,
2023).

Instrument Validation The interview guide was
validated through assessment by experts with
backgrounds in science education and information
literacy. They evaluated content validity (the relevance
of the questions to the constructs being measured) and
construct validity (alignment with the stages of
abductive reasoning).

SO Q )

Iklim_sulteng Halo Sobat (klim!

Berikut kaml lampirkan hasil Monitoring Laju Perubabean
Suhu Udara di Provinsi Sulawesi Tengah pada bulan Junli
2025,

Sepertl yang kita ketahul bahwa salah satu Indikator
perubahan iklim ialah kenalkan suhu udara yang terus
menerus.,

Ikuti terus akun sosial media kami untuk manitoring
bulanan laju kenaikan suhu serta kunjungl website kaml
dl gaw-bariri.bmkg.go.id untuk Informasi seputar Ikilm
dan kualitas udara lalnnya. Semoga bermanfaat-

— o <

Figure 1. Post on Instagram by BMKG showing temperature
changes in Central Sulawesi

The interview instrument was developed with
reference to the framework of abductive reasoning and
scientific information literacy. The interview was
designed to investigate students' abductive reasoning in
assessing  information about climate change
disseminated on social media. The questions were open-
ended and flexible to allow for in-depth data
exploration. The table 1 shows the interview grid used
in this study.
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Table 1. Interview Grid
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Stages of abductive
reasoning

Scientific information
literacy competency
(Wang, 2023)

Indicator

Science information
literacy

Interview questions

Exploration (Information
Identification)

Examination (Initial
Hypothesis)

Selection (Choosing the
Most Reasonable
Explanation)

Explanation
(Argumentation &

Scientific Communication)

Examination (Initial
Hypothesis)

Examination (Initial
Hypothesis)

Explanation
(Argumentation &

Ability to obtain
scientific information

Ability to filter
scientific information

Ability to evaluate the
credibility of scientific
information

Ability to express
opinions on scientific
information

Ability to evaluate the
credibility of scientific
information

Ability to obtain
scientific information

Ability to disseminate
scientific information

Students are able to
identify key information
from scientific content
on social media.

Students formulate
possible initial
explanations for the
scientific phenomena
presented.

Students are able to
choose the most
reasonable explanation
and base it on logic or
evidence.

Students are able to
convey scientific
explanations or
arguments logically and
communicatively.

Students are able to
describe how to verify
and compare scientific

information they
encounter.

Students demonstrate
the habit of searching
for and comparing
scientific information
from various media.

Students demonstrate
the habit of sharing
scientific information

Accessing and
recognizing scientific
information

Filtering and
evaluating scientific
information

Evaluating
information and
selecting explanations

Conveying scientific
information logically
and communicatively

Evaluating scientific
information

Accessing &
comparing scientific
information

Disseminating
scientific information

What was the first thing
that came to mind when
you saw this post? What
information do you
think is important from
this content? Do you
think this information is
scientific? Why?

What do you think
might be causing this
phenomenon? Are there
any other possible
causes?

Of all the possibilities
mentioned above, which
explanation do you
think makes the most
sense? What is your
reason for choosing that
explanation?

How would you explain
this phenomenon to
your friends who do not
have a background in
science? How would
you respond if someone
disagreed?

What do you do if you
want to verify the
accuracy of scientific
information in the
media? What sources of
scientific information do
you consider most
reliable?

Are you accustomed to
seeking additional
information before
drawing conclusions?
How often do you read
or share scientific
information?

Have you ever shared
scientific information on

Scientific Communication)

with others.

social media? Why did
you share it, or why not?

Data Analysis

The data were analyzed using thematic analysis
(Naeem et al., 2023). The process began with transcribing
the interview recordings, followed by repeated readings
to understand the data. From the transcripts, keywords
and important quotes were identified, which then
became the basis for forming initial codes. These codes
were organized and refined into broader themes that

captured the essential aspects of the data. These themes
were then further interpreted to reveal underlying
meanings and patterns. Next, the results of this process
were synthesized into a conceptual model that describes
the relationship between abductive reasoning and
scientific information literacy. These conceptual themes
were mapped onto this framework to identify how
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students demonstrate abductive reasoning at various
levels of scientific literacy.

Identifying
keywords &
significant
quotes

-

Figure 2. Research data analysis process (Naeem et al., 2023)
Results and Discussion

Result
Abductive Reasoning
Exploration (information identification)

Based on the results of the interviews and think-
aloud protocols, most students were able to identify key
information such as temperature, weather, and location
in the Instagram posts. This shows that students are
already able to recognise the scientific elements
presented visually and textually in science information.
S1 highlights the presence of 'information about
temperature, weather, and the names of cities' while
pointing to the numbers in the image. S2 confirms,
"There is information about climate change in Sulawesi
and the temperature in Palu, Poso and Toli-Toli."
However, S3 was still confused and asked, "When did
climate change occur, and how is it measured?"

(@ | (b)
Figure 3. 51 (a) and S2 (b) analyze the information presented
through think aloud

The analysis indicates that while some students
focus on explicit information, others still struggle to
connect the data with broader scientific concepts. This
pattern shows variations in the depth of understanding,
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ranging from mere observation to the need for
inferential reasoning.

Examination

Students interpreted differences in temperature
data based on different initial assumptions. Through the
think-aloud process, S1 associated the differences in
numbers with geographical location and weather
conditions. S2 emphasizes the number of trees and
pollution as distinguishing factors: “There are many
trees in Poso, while in Palu it is hot because there are few
trees.” S3 interprets temperature changes as a result of
“changes in the moon or frequent weather changes.”

Figure 4. Conducting interviews

The evidence suggests that students attempt to
relate the data to their everyday experiences. However,
these initial hypotheses are still heavily influenced by an
intuitive conceptual framework (everyday framework)
rather than data-based scientific knowledge.

Selection

Students demonstrate activity in considering
various possibilities, choosing the explanation they
consider most logical: S1 emphasizes “unexpected
weather changes.” S2 mentions “pollution and
indiscriminate tree felling” as the main causes. S3
associates it with “natural events such as rain, strong
winds, and geographical conditions.” At this stage,
students appear to start selecting arguments based on
reasons they find most relevant. However, these reasons
are still dominated by local environmental factors
without any selection of explanations based entirely on
objective scientific data.

Explanation

When asked to explain the phenomenon to others,
students conveyed it in simple terms according to their
understanding: S1 explained that climate is “a natural
phenomenon... it changes; there are positive and
negative sides.” 52 compared regional conditions: “Poso
is cold, unlike Palu, which is hot.” S3 emphasized the
importance of reading, understanding, and then sharing
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information with friends. The results suggest that
students’” argumentation skills remain limited to simple
comparisons and local experiences. Although there were
efforts to communicate explanations, the arguments
used were not yet fully based on strong scientific data.
Argumentation skills should be built upon facts and
scientific reasoning (Syarqiy et al., 2023).

Scientific Information Literacy
Obtaining Information

From interviews and careful thought, students
obtain information mainly from observing images and
reading. However, most interpret it simply, for example,
by relating it to the position of the region or daily
weather. This finding indicates that while students can
access information, their processing remains descriptive
rather than analytical.

Information Filtering

Most students consider pollution and tree felling to
be the most reasonable explanations. For example, S2
stated, “There are few trees in Palu, but there are many
trees in Poso.” This pattern indicates that the filtering
process is based more on observations of the
surrounding environment than on comprehensive
scientific evaluation.

Credibility Evaluation

Students assessed the information as true for
different reasons:Statement S1, namely that it was
consistent with daily weather conditions (S1). Statement
S2, namely the presence of the BMKG logo and the
official “Iklim Sulteng” account (S2). Statement S3,
namely the presence of monitoring data, dates, and
years in the post (S3). The findings show that students
use various credibility indicators: some are based on
personal experience (everyday verification), some refer
to the authority of the source (official logo), and some
look at data evidence. However, most have not
triangulated information from various sources.

“ AR e W e eeae T EIIL RS

Figure 5. 52 showing BMKG information sources
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Information Dissemination

Most students rarely share scientific information on
social media. The reasons vary: they are not active on
social media, feel that others already know, or only share
information when events are considered important. The
evidence reveals that participatory scientific information
literacy remains low, indicating that students” potential
as agents of scientific information dissemination on
social media is not yet optimized.

Figure 6. S4 shows how to share information on instagram

Expressing Opinions

In expressing their opinions, students emphasized
factors such as geographical location, number of trees,
and weather changes. For example, S2 stated: “the
temperature is different... the reason is because there are
still many trees in Poso and there is not too much
pollution.” The findings suggest that students’
arguments remain simple and are largely rooted in local
experiences. Strengthening is needed so that students
are able to connect empirical data with more abstract
scientific concepts.

Next, to synthesize these findings, a conceptual
model was developed to describe the interaction
between scientific information literacy and abductive
reasoning. This model shows how students' ability to
acquire, filter, and evaluate scientific information
supports the various stages of abductive reasoning
(exploration, examination, selection, and explanation).
These processes together shape students' understanding
of climate change information on social media, which in
this study is often influenced by local experiences but is
gradually directed towards abductive reasoning to
construct more evidence-based hypotheses. The
following are the findings of the conceptual model
developed from the integration of abductive reasoning
through students' scientific information literacy. The
conceptual model (Figure 2) illustrates how the five
dimensions of scientific information literacy interact
with the four stages of abductive reasoning to construct
students’ understanding of climate change on social
media.
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abductive

reasoning

conceptual model
findings

= identification of key

Process integration in forma tion

= local experience-based
interpretatio

= limited but emerging
evidence-based
reasoning

scientific
Information
Literacy

Figure 7. Conceptual model based on findings from students'
abductive reasoning through science information literacy
related to climate change on social media

Discussion

Abductive reasoning is a circular and
interconnected process, which involves identification,
selection, and context-based observations (Jeon et al.,
2022). Results indicate that during the exploration stage,
most students could identify explicit scientific
information presented in Instagram posts, such as
temperature, weather, and location. These findings
indicate that students already have basic skills in
recognizing visual and textual data. However, most
students were not yet able to connect explicit
information with more abstract scientific concepts. This
condition aligns with OECD (2023), which reports that
Indonesian students still struggle to connect scientific
phenomena with everyday life.

At the examination stage, students try to relate data
to everyday thinking frameworks for instance,
geographical factors, tree density, or natural phenomena
such as rain and wind.
This pattern suggests that their abductive reasoning
remains influenced by everyday frameworks. During
the reasoning process, individuals tend to link the
phenomena studied with prior knowledge, and then
new knowledge is sought when previous knowledge is
corrected and integrated (Zulkipli, 2020). According to
Osborne et al. (2023) and Furqoni et al. (2022), abductive
reasoning begins with the use of an initial conceptual
framework that is often intuitive before developing into
more scientific hypotheses. These findings are also
consistent with research by Ho et al. (2016), which states
that students are prone to intuitive biases when
interpreting complex scientific information on social
media. Consistent with Vosniadou (2019), students’
initial understanding is typically rooted in intuitive
conceptual frameworks (framework theories) that
simplify complex scientific phenomena and often differ
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from formally accepted scientific frameworks.
Consequently, their reasoning relies more on intuition
shaped by prior learning experiences and is less
frequently grounded in scientific, data-based analysis
(Rahmabh et al., 2020).

The selection stage shows that students begin to
sort out the reasons they consider most logical, even
though these reasons are still dominated by local
experiences such as tree felling or pollution. This finding
highlights students’ limited ability to connect empirical
data with scientific frameworks. This finding contrasts
with the results of Engelschalt et al. (2023), who
emphasize that one of the primary functions of
abductive reasoning is to train students to test
hypotheses using available empirical data rather than
relying solely on everyday experiences. Accordingly, the
results of this study indicate that the students are still at
an early stage in developing evidence-based abductive
reasoning skills.

At the explanation stage, students can convey
climate phenomena in simple language, for example,
through comparisons of conditions between regions or
by emphasizing the importance of sharing information.
However, the emerging arguments are not yet fully
supported by scientific data and still rely on intuitive
explanations. This is in line with the findings of Upmeier
zu Belzen et al. (2021), which show that the scientific
arguments of junior high school students are often still
limited to everyday experiences.

Therefore, reinforcement of scientific information
literacy is needed so that students can develop evidence-
based reasoning. In terms of scientific information
literacy, students obtain information mainly through
direct observation of images or short texts, but the
processing is still descriptive. The filtering process relies
more on observations of the surrounding environment
than on comprehensive scientific evaluation. When
evaluating credibility, the indicators used are also
diverse. Some students rely on personal experience.
Others refer to source authority, such as the BMKG logo,
and some look at data evidence in the form of numbers
and dates. This pattern is consistent with the findings of
Wang et al. (2023) that students tend to use simple
criteria in assessing the credibility of information and
are not yet accustomed to triangulating from various
sources. In addition, the results of the study show that
the dissemination of scientific information is still low.
Most students rarely share climate change information
on social media because they are less active or assume
that others already know.

This finding is important because, according to Gil
Quintana et al. (2020), scientific information literacy is
not only about the ability to understand and evaluate
but also the skill to disseminate credible information
participatively in digital spaces. Thus, the low level of
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dissemination in this study indicates that the potential
of students as agents of scientific literacy on social media
has not been optimally utilized. The conceptual model
developed in this research highlights how integrating
scientific information literacy with abductive reasoning
can enhance students” understanding of climate change
information. The five dimensions of scientific
information literacy (acquiring, filtering, evaluating
credibility, disseminating, and expressing opinions)
complement the four stages of abductive reasoning
(exploration, examination, selection, and explanation).
This aligns with the perspective of Osborne et al.
(2023), who emphasize that the development of scientific
literacy needs to be integrated with reasoning skills to
train critical thinking abilities in dealing with complex
information flows. In the context of this study, this
integration is realized through the interconnection
between scientific information literacy and abductive
reasoning, which have rarely been studied in depth.

Conclusion

The research findings reveal that junior high school
students were able to identify explicit scientific
information in social media posts related to climate, but
their abductive reasoning and information literacy were
still dominated by intuitive and local experiences. In the
exploration and examination stages, students relied
more on everyday experiences than scientific concepts.
In the selection and explanation stages, arguments
remained simple and lacked support from evidence-
based reasoning. Similarly, their information literacy is
limited to descriptive access and personal verification,
while  credibility = evaluation and information
dissemination are still underdeveloped. The results
emphasize the importance of integrating abductive
reasoning and scientific information literacy. The
conceptual model developed in this study shows how
five dimensions of information literacy support the four
stages of abductive reasoning in shaping students’
understanding of climate change. This integration helps
explain why students remain at the intuitive reasoning
level when information literacy is weak and how
strengthening literacy can guide abductive reasoning
toward evidence-based hypotheses. The contribution of
this research lies in the explicit link between abductive
reasoning and scientific information literacy in the
context of learning about climate change through social
media, an approach that has been rarely studied.
Practically, science educators can use these insights to
design strategies that train students to distinguish
between evidence and personal experience, evaluate
credibility by integrating sources, and actively
participate in sharing credible climate change
information online. This study is limited to a small
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group of eighth-grade students at a junior high school in
Central Sulawesi, thus limiting the generalization of the
findings. Further research needs to explore broader
contexts and intervention models that integrate
abductive reasoning and scientific information literacy
into classroom practice, particularly regarding the use of
social media as a source of scientific learning.
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