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ABSTRACT This study explored pre-service science teachers' views on s scientific communication. Ten participants from 
Valaya Alongkorn Rajabhat University, enrolled in a Scientific Communication course, were interviewed using open-ended 
questions. Findings revealed that while they understood the importance of scientific communication, their understanding was 
largely limited to classroom settings, focusing on teacher-student interactions. They prioritized visuals, multimedia, and 
simplified language as communication strategies. However, their awareness of broader applications, like public engagement 
and policymaking, was limited. Many lacked experience in tailoring messages for diverse audiences, including avoiding jargon. 
The study highlights a need for comprehensive scientific communication training in teacher education. Experiential learning, 
collaboration with science communicators, and digital media integration are recommended. Future research should examine 
the impact of structured training on long-term skill development. Enhancing these skills will better equip future teachers to 
effectively communicate science in various contexts, improving public scientific literacy.  
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1. INTRODUCTION 
Scientific communication plays a crucial role in bridging 

the gap between scientific knowledge and society by 
making complex scientific concepts accessible, engaging, 
and relevant to diverse audiences (Burns et al., 2003; 
Cormick, 2022; O’neill & Holmes, 2022). It encompasses 
various strategies and platforms, including traditional 
classroom instruction, media-based communication, and 
public engagement initiatives, to ensure that scientific 
information is effectively conveyed to students, 
policymakers, and the general public (Elmi et al., 2024; 
Jucan & Jucan, 2014; Mccallie et al., 2009). In more specific 
terms, scientific communication is also interpreted as a 
complex and interconnected system of delivering research 
results through journals (Gass, 2014; Hurd, 2004). 
However, regardless of its meaning, scientific 
communication is crucial and has become a significant 
concern in the post-truth era, where the continuity between 
scientists, policymakers, and the public is essential (Iyengar 

& Massey, 2019). In an era of abundant information and 
rapid technological advancements, effectively 
communicating with the public is highly challenging, which 
in turn influences public opinion (Leach, 2013). Effective 
scientific communication helps reduce intuitive 
assumptions, enables the public to gain a better 
understanding, and increases public trust in science 
(Committee on the Science of Science Communication, 
2017; Intemann, 2023; Scheufele, 2013). Given the 
increasing societal reliance on scientific literacy for 
informed decision-making in areas such as health, climate 
change, and technology, science educators must be 
equipped with strong communication skills to effectively 
convey scientific knowledge beyond academic settings 
(Fischhoff, 2013; Rowe & Frewer, 2005).  
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Scientific communication involves conveying scientific 
ideas, findings, and concepts effectively across various 
audiences, including peers, policymakers, and the public. 
According to Burns et al. (2003), it includes the use of skills, 
media, and activities to promote awareness, enjoyment, 
interest, opinions, and understanding of science and its 
societal implications. Effective scientific communication 
bridges the gap between complex scientific knowledge and 
the public's need for accessible, relevant information. It 
plays a pivotal role in fostering informed decision-making, 
especially on pressing global challenges such as climate 
change and emerging technologies. As Fischhoff and 
Scheufele (2012) emphasize, it requires identifying critical 
knowledge gaps, designing clear messages, and evaluating 
their impact. Additionally, the two-way nature of 
communication, as described by McCallie et al. (2009), 
ensures that scientists not only disseminate information but 
also consider public perspectives, enabling collaborative 
dialogue and learning. Scientific communication is integral 
to establishing trust between science and society, ensuring 
ethical transparency, and addressing societal concerns 
about the risks and benefits of scientific advancements 
(Committee on the Science of Science Communication, 
2017; Jucan & Jucan, 2014). Its multidimensional 
framework includes methods such as direct 
communication, consultation, and participatory 
engagement, tailored to the needs of specific audiences 
(Rowe & Frewer, 2005). Within the education system, the 
development of science teachers must prioritize the 
cultivation of strong scientific communication skills and 
competencies. 

As future educators, pre-service science teachers must 
develop a comprehensive understanding of scientific 
communication, including its meaning, importance, and 
effective strategies. However, research suggests that many 
teacher education programs primarily focus on content 
knowledge and pedagogy, with limited emphasis on 
communication training (Goh et al., 2008; Khaokhajorn & 
Srisawasdi, 2024). A study also indicates that current 
training in scientific communication cannot fully achieve all 
learning objectives. There are gaps in training outcomes, 
particularly in the areas of affective learning and identity 
formation (Baram-Tsabari & Lewenstein, 2017). 
Consequently, many pre-service teachers perceive scientific 
communication narrowly, associating it mainly with 
classroom instruction rather than recognizing its broader 
implications in public engagement and policymaking 
(Guidotti, 2016). Addressing this gap in teacher education 
is essential for ensuring that future science teachers are 
well-prepared to communicate scientific concepts 
effectively in diverse contexts. 

I (first author), a lecturer in the Faculty of Education, 
work within a field focused on producing competency-
based science teachers in Thailand. During the 2024 
academic year, I was responsible for teaching a Scientific 

Communication Course to students pursuing degrees in 
Chemistry and General Science education. The course 
curriculum, as outlined by Faculty of Education, Valaya 
Alongkorn Rajabhat University Under the Royal Patronage 
(VRU) (Faculty of Education, 2019), encompasses the 
study of principles and theories of scientific 
communication, the utilization of information technology 
in communication, and exploration of various 
communication formats such as infographic 
communication, augmented reality (AR) communication, 
application communication, science drawing with 
technology, the presentation of scientific knowledge 
through science shows, and the design of engaging learning 
activities. My curiosity drives me to find answers regarding 
the perception of concepts related to scientific 
communication. Understanding students' scientific 
communication skills will inform the planning and design 
of activities aimed at promoting their learning. 

While I (Witsanu) possess some experience in the field 
of scientific communication, this is my first time teaching 
a dedicated course on this subject. To enrich this research 
and broaden our perspectives, I invited Thapana (second 
author), to collaborate on this project. He has extensive 
experience in teaching and developing science teachers, 
with a strong background in scientific communication, 
including writing and designing science textbooks for Thai 
schools and developing online teaching materials for small 
school sizes in Thailand. Through our combined, we aim 
to collaboratively address the research questions and 
identify opportunities to enhance the learning experiences 
of our students. 

Therefore, it is important for pre-service science 
teachers to have knowledge, understanding, and the ability 
to use scientific communication skills in their future work. 
This research aims to explore how pre-service science 
teachers view the meaning, importance, and strategies for 
effective scientific communication. The results of this 
study will help to better understand their perceptions of 
scientific communication and could also provide a basis for 
improving similar skills in science teacher education 
programs at other universities in similar situations. 
 
2. METHOD  

2.1 Research aim 
This research aims to investigate the perspectives of 

pre-service science teachers on the conceptualization, 
significance, and effective strategies for scientific 
communication. 

2.2 Method of inquiry 
This qualitative-interpretive study (Chinasa et al., 2021; 

Taylor & Medina, 2013) was designed to investigate the 
perceptions of science teacher candidates in Thai 
universities regarding the meaning, importance, and 
strategies related to scientific communication. We hope 
that the findings of this study will help us design 
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instructional strategies to develop our students' scientific 
communication skills. The research adopts a qualitative 
methodology centered on evidence-based interpretation 
(responses from science teacher students), employing 
thematic analysis informed by the conceptual framework 
of scientific communication. Both the research 
methodology and the findings are presented through a 
narrative method to contextualize the evidence. 

Additionally, it is expected that this research can be 
adapted by instructors in other universities with similar 
contexts. We have rigorously followed qualitative research 
methodologies and presented detailed data to ensure the 
credibility and trustworthiness of our findings 
(Chummongkol et al., 2023; Cohen et al., 2000; Loo, 2017; 
Suttiwan et al., 2022). 

During the study we collaborated with science 
educators, including lecturers at VRU and overseas 
scholars. The first author (Witsanu) is a lecturers at faculty 
of education, VRU, Thailand and interested about 
perspective of pre-service science techers’ scientific 
communication. Thapana is a my peer and collaborator. 
We consulted closely with international scholars with 
expertise in scientific communication and science 
education: Eliyawati Eliyawati (Universitas Pendidikan, 
Indonesia) and Ananta Ardyansyah (Universitas Negeri 
Malang, Indonesia) who also served as third and fourth 
authors of this article. 

Our study focused on the meaning, importance, and 
effective strategies of scientific communication. Ten 
science student teachers (A1-A10) were selected using 
purposive sampling from the scientific communication 
class taught by the first author. These participants were 
enrolled in the Scientific Communication course during the 
second semester of the 2024 academic year and voluntarily 
participated in this research. As part of their participation, 
they were required to answer three open-ended questions 
about scientific communication to ascertain their 
perceptions. 

The concept of scientific communication varies 
depending on the scientists' or science educators' 
background and perspective. This study conducted a 
preliminary literature review to synthesize the key aspects 
of scientific communication, identifying two primary 
themes: 1) the meaning and significance of scientific 
communication, and 2) effective strategies for scientific 
communication. Scientific communication involves 
effectively sharing scientific knowledge and concepts with 
diverse audiences, including peers, policymakers, and the 
public, using various skills, media, and activities to foster 
awareness, understanding, and interest (Burns et al., 2003; 
Guidotti, 2016). It bridges the gap between complex 
scientific information and the public's need for accessible 
insights, playing a key role in informed decision-making on 
global issues like climate change and emerging technologies 
(Fischhoff & Scheufele, 2012). Beyond delivering 

information, it emphasizes two-way engagement, 
incorporating public perspectives to foster collaboration 
and mutual learning (McCallie et al., 2009). Scientific 
communication builds trust between science and society by 
ensuring transparency, addressing ethical concerns, and 
highlighting the societal implications of advancements, 
utilizing methods like direct interaction, consultation, and 
participatory approaches tailored to audience needs (Jucan 
& Jucan, 2014; Rowe & Frewer, 2005).  

Effective scientific communication involves delivering 
complex scientific knowledge to diverse audiences in a 
clear, engaging, and accessible manner. Key strategies 
include simplifying language without oversimplifying 
content, using visuals like diagrams and maps to enhance 
understanding, and avoiding jargon and acronyms to 
maintain clarity (Goh et al., 2008). Providing context is 
essential to answering questions like "Why does this 
matter?" and connecting scientific insights to real-world 
issues. Combining data visualization with clear narratives 
ensures that information is relatable and actionable. 
Scientists are encouraged to engage in two-way 
communication, considering audience needs and feedback, 
to foster trust and collaboration. These practices demystify 
science and empower decision-makers and the public to 
apply scientific insights effectively. 

Following the synthesis of documents related to 
scientific communication, a conceptual framework for this 
research was developed, as illustrated in Figure 1. 

After the conceptual framework for the study was 
created, the principal investigator designed three open-
ended questions to collect data. These questions were 
reviewed by co-researchers to ensure they were clear and 
appropriate for pre-service science teachers. Based on the 
feedback, the questions were revised to enhance their 
clarity and ease of understanding. 
1. Describe the concept of scientific communication and 

provide specific examples to support your explanation. 
2. Describe the importance of scientific communication 

and provide specific examples to support your 
explanation. 

3. When communicating scientific content or news to 
students or the general public, what strategies would 

 
Figure 1 The theoretical framework  
 
 
 

 1. Conceptualizing 
Scientific 
Communication 

2. The Significance of 
Scientific 
Communication 

3. Effective Strategies for 
Science Communication 
(Burns et al., 2003; 
Fischhoff, 2013; Goh et 
al., 2008; Jucan & Jucan, 
2014; Rowe & Frewer, 
2005) 

Variables: 
1. Perceptions of the 

meaning of science 
communication 

2. Perceptions of the 
importance of science 
communication 

3. Perceived effective 
strategies for science 
communication 
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you employ to ensure effective and successful 
communication? Please describe your approach in 
detail and provide specific examples. 

Finally, after the students provided their responses to 
the open-ended questions, the data were collected and 
reviewed for completeness. Subsequently, the data were 
organized and analyzed within the framework of the 
conceptual framework developed for this study. The data 
were analyzed using semantic thematic analysis. The 
responses to the open-ended questions were read 
repeatedly to ensure familiarity. Initial codes were then 
generated based on meaningful phrases related to the 
participants’ perceptions. These codes were organized into 
preliminary themes guided by the conceptual framework 
on scientific communication. Themes were refined through 
peer debriefing and member checking to ensure accuracy 
and credibility. Emphasis was placed on explicit, surface-
level meanings of the participants’ responses rather than 
underlying assumptions, aligning with the semantic 
approach. This process supported the identification of 
patterns reflecting pre-service teachers’ views and 
communication strategies. 

To ensure the trustworthiness of the research findings, 
the data analysis process followed to criteria of credibility 
and dependability (Chummongkol et al., 2023; Lincoln & 
Guba, 1985; Suttiwan et al., 2022). Preliminary 
interpretations of the data were shared with selected peers 
(third and fourth authors) for feedback and with the study 
participants themselves for member checking to enhance 
the credibility and trustworthiness of the findings. To 
ensure the transferability of the findings, comprehensive 
descriptions of the studied aspects were included, along 
with sample quotations for reader verification. The 
meticulous detailing of the research process, spanning from 
data collection to interpretation, is provided in the 
Methods section to guarantee dependability and 
confirmability. 
 
3. RESULT AND DISCUSSION 

Interviews with pre-service science teachers revealed 
limited understandings of the concept of scientific 
communication. While participants recognized the 
importance of scientific communication, their examples 
were often confined to traditional modes such as teacher-
student interactions and warning labels on medications. 
Additionally, participants exhibited a limited repertoire of 
strategies for promoting effective scientific 
communication, primarily relying on visual aids like images, 
videos, and audio. The findings suggest a need for more 
comprehensive instruction on the multifaceted nature of 
scientific communication, including a broader range of 
strategies and contexts. 

3.1 The concept of scientific communication 
The responses from the 10 science student teachers 

were particularly insightful. They provided valuable data 

for understanding their perceptions of the meaning of 
scientific communication. For instance, they highlighted 
that scientific communication facilitates the dissemination 
of scientific information, involves using simple language to 
discuss scientific content, and aims to make science 
accessible to the general public. However, it is evident from 
their responses that their understanding of scientific 
communication is somewhat limited, as further detailed in 
the following examples. 
A1: “Scientific communication is about making science simple to 

understand, like explaining dangers or concepts in a way everyone 
gets. For example, teaching science or talking about chemicals.” 

A2: “It means using easy words instead of complicated terms, like 
saying "tree" instead of a scientific plant name.” 

A3:“It’s about talking to others about science, like explaining 
molecular shapes.” 

A4: “Science communication is sharing science knowledge, like 
making teaching materials, brochures, or cool projects about 
experiments or inventions.” 

A5: “It’s showing science clearly so people get it, like using visuals for 
hard concepts like space and time relationships.” 

A6: “It’s about explaining things so others understand, like using a 
model to show what an atom looks like.” 

A7: “It’s sharing science in an understandable way, like posters or 
videos about healthy eating or experiments.” 

A8: “It’s sharing facts and ideas so people get them. Social media is 
great for this, like showing experiments in videos.” 

A9: “It’s teaching science through talking, reading, writing, or videos, 
like giving a lecture or writing a book.” 

A10:“Good scientific communication needs evidence, not just 
opinions, like explaining a medicine with facts, not just beliefs.” 

The responses from the students strongly suggest that 
a majority of them have a solid understanding of the 
concept of scientific communication. For instance, 
students A1, A4, A5, A7, and A9 accurately defined 
scientific communication as the process of sharing 
scientific information, knowledge, and facts with others. 
Even though most of the students seemed to get the basic 
idea of scientific communication, their answers showed us 
that they might not have the whole picture. For example, 
students A2, A3, A4, and A9 seemed to think that scientific 
communication was mainly about what happens in the 
classroom or during science lessons. But there's actually a 
lot more to it than that. Furthermore, the responses from 
students A7 and A10 demonstrated a more comprehensive 
understanding of scientific communication. Their answers 
indicated that they recognized scientific communication as 
extending beyond the confines of the science classroom 
and encompassing a broader range of topics such as health, 
scientific risks, and the use of drugs and chemicals. 
However, they also suggested that effective scientific 
communication often requires the use of various media and 
technologies, supported by credible evidence. 

We can see that teachers’ understanding of ‘scientific 
communication’ primarily focuses on the aspect of 
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‘understanding.’ Based on Burns et al. (2003), scientific 
communication encompasses at least four other aspects: 
awareness, enjoyment, interest, and opinion forming. This 
suggests that pre-service teachers may overlook other 
essential elements of communication and place too much 
emphasis on understanding. However, some participants 
perceive scientific communication as not only involving 
skills and dialogue but also the use of media (e.g., A5, A6, 
and A7) and engagement in activities (e.g., A4 and A9). 
This finding confirms other research stating that training 
on scientific communication is less effective in the affective 
aspect (in this case, such as awareness, enjoyment, and 
interest) (Baram-Tsabari & Lewenstein, 2017). This also 
highlights that teachers today are less capable of forming 
opinions. Yet, convincing others of valid findings and 
persuading public understanding is one of the key aspects 
of scientific communication (Edge, 1979). Therefore, in the 
future, training on the meaning of scientific 
communication needs to be conducted, not only covering 
how to educate the public but also other related aspects. 

3.2 The significance of scientific communication 
Scientific communication serves multiple purposes, 

including general communication, policymaking, and 
public engagement (Burns et al., 2003). Science teacher 
candidates play a pivotal role in this process. Their 
responses reveal a common misconception that scientific 
communication is primarily about simplifying complex 
scientific information for the general public. Additionally, 
many participants held a narrow view of scientific 
communication, confining it solely to the science 
classroom. 
A1: “Scientific communication helps people understand science better, 

like using pictures in lessons or warning about lab dangers.” 
A2: “It’s important because it makes science easy for everyone to get 

using clear visuals and simple words.” 
A3: I think it’s like a universal language that makes science easier 

to understand. 
A4: “To explain science well, you need to really know your stuff. For 

example, in a lab, you have to show how to use tools safely and 
wear the right gear.” 

A5: “It’s about making tough science ideas simple, like teaching why 
self-medicating is risky without a doctor’s advice.” 

A6: “It helps people picture tricky ideas, like what an atom looks 
like, even if you can’t see it.” 

A7: “Good communication explains risks clearly, like labels on 
chemicals to show how to use them safely.” 

A8: “It connects scientists and people, teaching big topics like climate 
change or helping with decisions about renewable energy.” 

A9: “It makes sure people get the message, like reading medicine 
instructions or knowing food expiration dates.” 

A10: “It’s important for explaining science to everyone, like using 
easy words when teaching kids.” 

Many pre-service teachers (A1, A2, A3, and A10) 
recognized the importance of scientific communication 
primarily in terms of simplifying complex information and 

effectively conveying it to an audience. Additionally, a 
strong emphasis was placed on the role of scientific 
communication in teaching and learning (A4, A5, A8, A9, 
and A10), suggesting that the students' experiences with 
scientific communication were largely confined to 
classroom settings. Finally, a smaller group of students (A1, 
A7, and A8) demonstrated a broader understanding of 
scientific communication, recognizing its role in shaping 
public perceptions on issues such as safety, climate change, 
and healthcare.  

An interpretation of the pre-service teachers responses 
revealed a notable omission regarding the significance of 
scientific communication in policymaking. This absence 
highlights a gap in the students' understanding and a need 
for further development in their knowledge and skills 
related to scientific communication in this context. 

3.3 The effective strategies for scientific 
communication 

 Effective scientific communication can lead to 
significant advancements in both science and society. Key 
strategies highlighted by scholars include the use of 
simplified language without sacrificing content, the 
incorporation of visual aids such as diagrams and maps to 
enhance comprehension, and the avoidance of jargon and 
acronyms to maintain clarity (Goh et al., 2008). When 
asked open-ended questions about strategies to enhance 
scientific communication, the pre-service science teachers' 
responses were revealing. Their answers indicated a limited 
understanding of effective scientific communication 
strategies, and some students were unable to provide a 
response, highlighting a need for further exploration of this 
topic. 
A1: “I think before experiments, teachers explain stuff like the steps, 

equipment, and details.” 
A2: “No idea.” 
A3: “Don’t know.” 
A4: “Using pictures and explaining them helps students understand 

better.” 
A5: “Maybe it’s about making videos to teach science topics.” 
A6: “Use simple language and examples, like explaining atoms with 

easy words and visuals.” 
A7: “Speak confidently and show you know your stuff—this makes 

students trust you. Also, keep it simple so everyone gets it.” 
A8: “Use pictures, videos, and gestures to make ideas super clear and 

easy to understand.” 
A9: “Show visuals like images or videos—they’re way easier to 

understand and remember than just words.” 
A10: “No clue.” 

Many students (A4, A5, A8, and A9) expressed the 
belief that using images or videos is an effective strategy for 
scientific communication. They may have reached this 
conclusion because such materials are readily available 
from various learning resources, are relatively easy to use, 
and may be familiar to them from their own experiences. 
Student A7 presented a unique perspective on scientific 
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communication strategies. He highlighted the importance 
of the communicator's confidence and personality in 
building credibility and trust with the audience. 
Additionally, he emphasized the use of simple and clear 
language as a key factor in successful scientific 
communication. Furthermore, a number of students were 
unable to provide answers regarding scientific 
communication strategies. This may be due to a lack of 
relevant experience or a lack of confidence in identifying 
their knowledge as specific strategies for scientific 
communication. 

From these results, it can be seen that some pre-service 
teachers understand that an effective scientific 
communication strategy not only involves dialogue and a 
teacher’s abilities but also the use of media (e.g., A4, A5, 
A8, and A9). However, these results also indicate that 
teachers still focus on aspects of dialogue and skills, such 
as simplifying concepts and methods of conveying 
understanding to students (e.g., A1 and A7). Moreover, 
some teachers still do not understand what constitutes an 
effective strategy in scientific communication (e.g., A2 and 
A3). The use of various methods is certainly not the only 
aspect that influences communication strategy, but it 
remains important according to (Burns et al., 2003). 

 
4. CONCLUSION 

4.1 Conclusion 
This study examined pre-service science teachers’ 

perceptions of scientific communication in terms of its 
meaning, importance, and effective strategies. The findings 
reveal that while students recognize the value of clear 
communication, their understanding is mostly limited to 
classroom contexts. Many view scientific communication 
as merely simplifying complex concepts for teaching, with 
limited awareness of its broader societal roles, such as 
engaging the public or informing policy. 

Their knowledge of effective strategies also remains 
narrow, focusing mainly on visuals and simplified language. 
Some were unaware of key practices like avoiding jargon or 
tailoring messages to diverse audiences. This limited 
understanding reflects a need for more comprehensive 
training in scientific communication. 

Only a few students identified media use as a valuable 
strategy, showing that practical and digital communication 
tools are underutilized. Overall, the study highlights the 
need to expand pre-service teachers’ perspectives beyond 
classroom instruction to include the broader implications 
of communicating science to society. Enhancing their 
awareness and skills can better prepare them to become 
effective science communicators in both educational and 
public settings. 

The findings of this study offer valuable insights into 
pre-service science teachers’ perceptions of scientific 
communication, revealing a tendency to conceptualize it 
narrowly within classroom contexts. Most participants 

associated scientific communication with simplified 
language, visual aids, and one-way teacher-student 
interaction. These results reflect a limited understanding of 
the broader purposes of scientific communication, such as 
public engagement and policy influence, as emphasized by 
Burns et al. (2003) and Fischhoff (2013). While participants 
demonstrated basic awareness of communication 
strategies, their emphasis on visuals and clarity over critical 
engagement suggests an underdeveloped view of the 
multidimensional nature of scientific communication, 
which includes fostering public awareness, interest, and 
informed opinion . 

This gap supports the argument by Baram-Tsabari and 
Lewenstein (2017) that current teacher training often 
neglects affective learning outcomes and identity 
development in communication. Furthermore, the limited 
recognition of communication as a two-way process aligns 
with findings by McCallie et al. (2009), who stress the 
importance of dialogue and audience-centered 
engagement. The conceptual framework developed in this 
study which includes understanding the meaning, 
significance, and effective strategies of scientific 
communication helps to interpret these perceptions and 
identify areas for development. Overall, the results 
underscore the need for teacher education programs to 
broaden their approach, integrating experiential learning, 
digital media tools, and interdisciplinary collaboration to 
build more comprehensive scientific communication 

competencies among future educators (Shivni et al., 2021). 
This will not only enhance science teaching but also 
contribute to improved and public understanding in 
broader societal contexts. 

4.2 Recommendations 
 To foster pre-service science teachers' scientific 

communication skills, several targeted strategies should be 
implemented in teacher education programs. 

Expanding the scope of scientific communication 
beyond the classroom: while pre-service science teachers 
generally understand scientific communication as a tool for 
classroom instruction, their knowledge remains limited to 
traditional teaching methods. Therefore, training programs 
should emphasize the broader role of scientific 
communication in public engagement and policymaking 
(Fischhoff, 2013; Jucan & Jucan, 2014; Rutt & Mumba, 
2022). For example, pre-service teachers should be 
encouraged to participate in science outreach programs 
where they communicate scientific concepts to the public, 
such as community workshops on climate change or public 
health awareness campaigns. Such experiences will help 
them recognize the societal impact of scientific 
communication beyond school settings. The public 
understanding of science, scientific literacy, or science 
literacy varies across different communities. Despite the 
lack of a unified consensus on the definition of scientific 
literacy, it remains a crucial aspect of society (Ardyansyah 
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et al., 2025; Elmi et al., 2024). To support this, pre-service 
teachers must be trained to understand their audience. 
Training in communicating with diverse audiences with 
varying levels of scientific literacy is essential to equip 
future educators with effective science communication 
skills (Rutt & Mumba, 2022; Treise & Weigold, 2002).  

Promoting clarity and accessibility in scientific 
communication: effective scientific communication 
requires clarity and accessibility. The study found that while 
pre-service teachers valued simplicity in communication, 
they often overlooked the importance of avoiding jargon 
(Goh et al., 2008). Training should focus on teaching future 
educators how to break down complex scientific concepts 
without oversimplifying or losing essential information 
(Shivni et al., 2021). For instance, when explaining genetics, 
instead of using technical terms like "homozygous 
recessive alleles," teachers could use analogies, such as 
comparing genes to a recipe that determines characteristics 
like eye color. Additionally, they could practice explaining 
scientific terms to non-experts and receive feedback to 
refine their communication skills. 

Integrating multimedia and digital tools for 
effective scientific communication: given the increasing 
reliance on technology in education and public discourse, 
teacher training programs should incorporate multimedia 
tools such as infographics, videos, podcasts, and interactive 
applications to enhance scientific communication (Burns et 
al., 2003; Khaokhajorn & Srisawasdi, 2024). For example, 
pre-service teachers could be assigned projects where they 
create short explainer videos on topics like renewable 
energy or vaccine safety. Platforms such as TikTok, 
YouTube, or social media infographics can be used to 
present scientific concepts in an engaging and accessible 
manner. This approach would help pre-service teachers 
develop digital communication skills that are relevant in 
today’s media landscape. However, in integrating 
technology into learning, pre-service teachers must also 
consider the type of technology being used. Each 
technology possesses distinct characteristics, which should 
be carefully taken into account in its implementation. For 
instance, augmented reality (AR) can visualize elements 
that are not directly observable to the naked eye by 
presenting them as digital objects (Ardyansyah & Rahayu, 
2024; Khaokhajorn & Srisawasdi, 2024; Tyurina, 2021).  

Encouraging experiential learning through 
collaborative workshops: experiential learning provides 
opportunities for pre-service teachers to apply scientific 
communication strategies in real-world contexts. Teacher 
education programs should include workshops, guest 
lectures, and collaborative projects with scientific 
communicators, journalists, or policymakers (Intemann, 
2023; Iyengar & Massey, 2019; Rowe & Frewer, 2005). For 
example, pre-service teachers could work with science 
museums to develop interactive exhibits or partner with 
government agencies to create educational materials on 

environmental conservation. By engaging in hands-on 
activities, they can better understand how to communicate 
scientific ideas effectively to different audiences. Scientific 
communication also can be enhanced through scientific 
groups. These groups encourage individuals to engage 
more actively while also allowing them to recognize their 
strengths and weaknesses (Bautista et al., 2022). 

Conducting further research on the impact of 
science communication training: future studies should 
explore how specific interventions, such as media training, 
interdisciplinary collaboration, and public engagement 
activities, affect the long-term development of scientific 
communication skills in pre-service teachers. Research 
could examine how these skills translate into their teaching 
practices and how effectively they communicate science to 
students and the general public. Longitudinal studies 
tracking the progress of trained teachers could provide 
valuable insights into the effectiveness of scientific 
communication education (Baram-Tsabari & Lewenstein, 
2017; Committee on the Science of Science 
Communication, 2017).  Researcher-trainer partnerships 
can help maximize the reach and positive impacts of these 
programs (Dudo et al., 2021). 

By implementing these recommendations, teacher 
education programs can ensure that pre-service science 
teachers are well-equipped to communicate scientific 
knowledge effectively across various platforms and 
audiences, ultimately enhancing scientific literacy in society 
(Arochman & Fortinasari, 2024).. 
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