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Abstract: The demands of the 21% century encourage education in Indonesia so that it is expected to
create quality human beings who are able to compete in the global competition in the 21% century by
having skills, one of them is science communication skills. This study aimed to describe and analyze
the perceptions of students’ science communication which is applied with learning that integrated
with Science, Technology, Engineering, and Mathematics (STEM) approach. The study was
conducted at junior high schools in Bandar Lampung involving 100 students. The method used in
this study was a mixed method with Sequential Explanatory Design. The research instrument used a
questionnaire containing 10 oral communication statements and 10 written communication
statements that were used to analyze students' scientific communication profiles. The results showed
that science oral communication was good (63.75%), but low (36.25%) in writing. In addition,
learning with STEM approach in this context through practicum and project is preferred by students
compared to discussion or traditional learning.

1. Introduction

The demands of the 21% century are increasing along with the development of science and technology,
which causes each individual to be required to not only master cognitive abilities but also to have
scientific experience [1]. The demands of the 21 century encourage every individual to have special
skills better known as 21 Century Skills or known as "The 4Cs" - communication, collaboration,
critical thinking, and creativity [2]. Work skills and professional skills have evolved since the 21
century, with an emphasis on creativity, design, and engineering processes that have emerged in
educational contexts [3].

The importance of 21% century skills is also found in Minister of National Education Regulation
No. 23/2006, that the standard of competence of junior high school graduates in science subjects is to
be able to communicate and interact effectively and politely [4]. This means that students' science
communication skills can be developed through science learning. Science is knowledge to develop
scientific understanding through research activities, so students can explain, evaluate, and build
scientific knowledge independently [5].
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Scientific communication skill is how to communicate the scientific knowledge of findings and
studies to various target groups for various purposes [6]. It is very important for students to actively
search for and record information from many resources and activities, including experimenting and
observing. The teacher must also support students to be actively involved in the process of building
meaning and communicating their learning outcomes [2].

Communication skills have an important role in learning, especially science learning.
Communication skills in learning science are needed to plan activities, share ideas to deepen
understanding, and to present explanations that are easy to understand with a supportive environment
[7]. Communication aims to communicate the process and results of research to various parties both
oral and written [8]. Therefore, these skills must be developed in students.

Communication can be performed both in writing or orally by discussing and conducting
experiments or preparing reports individually or in groups [9]. But in reality, science communication
skills of Indonesian students are still relatively low, especially in the field of science. This can be seen
from the results of world bank data showed that students who have completed their education had low
communication skills below 70% [10]. During this time, more assignments are given to the practice of
the questions contained in the student textbook, so that students' communication skills are not well
trained [11].

Learning models to foster science communication skills that emphasize science and attitude skills,
higher order thinking skills, and creative problem solving can be integrated with the STEM approach.
In the current world climate, STEM innovation is considered important for the economic future of all
countries [12]. The current curriculum in Indonesia provides opportunities for the STEM approach,
especially in science and mathematics strands that focus on multidisciplinary approaches to
developing 21st century skills [13]. Education in science, technology, engineering and mathematics
(STEM) is widely recognized as an urgent country and national priority [14].

The integrated STEM approach is supported by the integration of two or more disciplines (science,
technology, engineering and mathematics), and potentially with other fields of learning with a focus
on problem solving or product creation [15]. The STEM approach can be applied by utilizing
makerspace development. Makerspace in STEM is a deliberate position of student learning in a
context that requires drawing skills and knowledge from the fields of science, technology, engineering,
and mathematics to create, build, and criticize a product. Makerspace in the use of STEM directly is
creative way to inspire students to plan, research, build, and create when they participate in projects
[16]. Many scholars defined makerspace as the space, resources, and opportunities needed to make
products wherein this research can be in the form of developing learning models or developing
teaching materials [3,17,35-36].

There were several methods that can be used to measure communication skills, namely (1) using
the checklist observation sheet during interactions, (2) surveying student experience in interaction
climates, and (3) conducting tests in the form of oral tests, making essays, and providing interview
questions. Therefore, the researchers used a survey in the form of a self-assessment questionnaire
regarding student science communication and questionnaire regarding science learning [18].

2. Research Method

This research included into mixed method research. The mixed method strategy used Sequential
Explanatory Strategy. The study was conducted in Junior High Schools in Bandar Lampung, research
subjects in class VIII consisted of 100 students. Data collection used questionnaire instrument. There
were two questionnaires given to 100 students. The first questionnaire about students' perceptions of
science communication that they have, the second questionnaire contains statements to find out their
perceptions about science learning with the STEM approach. Then the two questionnaires were
analyzed quantitatively with interpretation value.
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Table 1. Interpretation of Students' Perceptions of Science Communication and Science Learning with

the STEM approach

Interval % Answer
80<x <100 Always
60<x <80 Often
40<x <60 Sometimes
20 <x <40 Rarely
0<x<20 Never

Student science communication is divided into four aspects, where expression and evaluation are
included in written communication, response and negotiation is included in oral communication. Each
aspect consists of five indicators so that all aspects consist of 20 indicators. This science
communication questionnaire was adapted from The Development Of A Competence Scale For
Learning Science: Inquiry And Communication [19].

Table 2. Questionnaire Indicators of Students on Science Communication

No Aspect Indicator

1 I try to state the learning material in my own sentences

2 I recorded every detail of the concepts delivered by the teacher in learning

3 Expression I describe the data in various ways

4 I describe the relationship between data

5 I always write down solutions to problems when discussing

6 I can understand the meaning of practicum data presented in various forms

(graphs/diagrams/tables)

7 I can understand the contents of the material through a number of ways
Evaluation (discussion/practicum/book literacy)

8 I can show the truth of the data or opinions

9 I can distinguish facts and conclusions

10 I read articles or watch TV programs related to school assignments given by teachers

11 I can clarify data or statements that are ambiguous

12 I respond to other friends' statements that are not clear yet

13 Response I will respect the opinions of friends during the discussion

14 Helping friends to understand the material will improve my understanding

15 I am happy when asked to come forward to solve practice questions

16 I can separate different ideas from myself and friends

17 I can draw general conclusions from discussions with groups

18  Negotiation I can improve my own opinion based on input from friends

19 I can be well received by all members of the study group

20 When asked my opinion, I tend to agree with a friend's statement

(Adapted from [19])

3. Results and discussion
After students were asked to fill in the first questionnaire given, the results of percentage calculations
related to students' perceptions of their communication skills (figure 1).
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Figure 1. Results of Students’ Perception on Science Communication Questionnaire per Indicator

If analyzed based on the type of science communication, students were better to communicate
verbally (63.75%) compared to written communication (36.25%) as illustrated in figure 2.

Written; 36,25

Oral; 63,75

Figure 2. Results of Students’ Perception on Written and Oral Communication Questionnaire per
Indicator

Furthermore, the results of the second questionnaire obtained the percentage of students'
perceptions on science learning with the STEM approach (table 3).

Table 3. Results of Students’ Perception on Science Learning with STEM Approach

Someti-

No Statements Never Rarely Often Always

1 The teacher uses learning media when 5% 60% 20% 10% 5%
teaching (n=5) (n=60) (n=20) (n=10) (n=5)

) The teacher presents science material with 0% 10% 13% 72% 5%
discussion without group presentations (n=10) (n=13) (n=72) (n=5)

e e proene e mrd v g, e a m
P ; P YRR s @=73)  @17) (%) ’
presentations

4 The teacher uses textbook only as teaching 0% 0% 8% 10% 82%
materials in the learning process (n=8) (n=10) (n=82)
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The teacher asks students to make products 16 % 0% 4%

. . . 0 0
5 with mathematical calculations related to (n=16) (n=80) (n=4) 0% 0%

learning
The teacher asks students to look for
6 information from other literature (electronic 10% 24% 66% 0% 0%
media) about the learning/practicum being (n=10) (n=24) (n=66)
carried out
7 I understand the calculations in physics 0% 68% 24% 8% 0%
material delivered by the teacher (n=68) (n=24) (n=8)
3 I like learning with practicum or creating a 0% 0% 13% 23% 64%
product (n=13) (n=23) (n=64)
9 I like learning by discussion or direct 0% 0% 11% 33% 56%
explanation by the teacher (n=11) (n=33) (n=56)
10 I like learning by watching and listening to 0% 0% 5% 23% 72%
videos related to the material obtained (n=5) (n=23) (n=72)

Based on the results of the first questionnaire analysis of 20 indicators on science communication
in Figure 1, the percentage graph of the 20 indicators showed the highest perception of the indicators
which means that students are better to respond and negotiate, respond to the statements of other
friends that are not clear, and respect the opinions of friends when discussing. But they are not happy
when asked to come forward by teachers to solve practice questions and are still unable to clarify
ambiguous data or statements because their teacher is not accustomed to training and growing their
communication skills and confidence. This can be related to the results of the student questionnaire on
the science learning that they experienced in table 3, that the learning process carried out by the
teacher to them was more on class discussion without group presentations (72%, often) compared to
learning with practicum followed by group presentations in front of the class (73%, rarely) so that
students' science communication skills can be developed.

This reason is reinforced by the statement that one of the activities that support students to master
the concept easire, namely through the process of direct observation or experimental activities.
Practicing science communication skills to students enables students to express their scientific ideas.
Based on the results of the study [20], it can be said that an increase in the average mastery of
concepts in students due to the influence of science communication skills. Science communication
skills make it possible for students to obtain as much information as they can from observations so that
it will make it easier for them to solve various problems in learning material.

Based on the results of the second questionnaire which stated that students sometimes understand
calculations in the physics material delivered by the teacher (68%). The main problem in the study of
Science (Physics), which until now has not received a comprehensive solution is the assumption to
students that this lesson is difficult to understand. This is similar to the results of research conducted
by [21] which showed that physics learning is irrelevant and does not benefit students.

The lowest percentage of science communication indicators is in point 1 to point 4 where the four
points are students evaluating learning in writing. Students feel unable to evaluate learning materials
because their teachers only use textbooks as teaching material in learning and do not use instructional
media or other teaching materials such as student worksheets that contain competencies that can foster
communication skills. As said that interesting teaching material has the potential to improve students'
cognitive processes [22]. The effectiveness and efficiency of the learning process can be improved
through the application of multimedia teaching materials [23].

In the research conducted [24], it was concluded that the higher the scientific attitude of students
towards the lesson, the higher the student learning outcomes. Students who have a scientific attitude
will tend to be more active in learning activities in class and tend to have high curiosity and be critical
of the problems given by the teacher.

Another factor that allows students to communicate with science is still low, namely teachers still
use textbooks and do not use other learning media while students really like learning by watching and
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listening to videos related to the material being obtained. For example, the concept of liver function is
more easily understood when students use multimedia graphics, while the blood circulation system is
presented in text, video and animation [25]. Presentation of learning information through text,
graphics, images, audio, video and animation is also related to the use of the five senses. Students'
understanding will be better if the lesson is presented by integrating the senses of sight and hearing
compared to using only the sense of sight [26].

The results showed a higher percentage of oral communication (63.75%) compared to written
communication (27.25%) (figure 2) which indicated that students were more able to respond and
negotiate than evaluate data on learning material and express learning material. This is supported by
the results of the student questionnaire on learning that students have been learning through discussion
or lecture methods while students like learning with practicum or creating a product.

In addition to the results of the questionnaire, research showed that factors that influenced the high
level of oral communication of students in the classroom include teacher respect for students and
supportive classroom environment [27]. Besides teacher expectations of students also influenced
student activity in the classroom [28]. Effective oral communication skills will help students to
improve their academic performance, increase work choices, increase professional competence, and
increase personal effectiveness [29].

This fact is reinforced by the statement that science learning gives students the opportunity to use
their logic, through activities such as class discussions, problem solving, and experimenting to find
their own scientific concepts [30]. Science learning should be directed towards the active involvement
of students with their environment through experiments and experiments. In conducting experiments
students can develop their scientific process skills such as formulating hypotheses, conducting
experiments, data collection, data processing and communication of experimental results verbally and
in writing [31].

It is considered appropriate to solve the above problems by adopting a learning approach that
encourages students to build scientific literacy. One solution is the STEM learning approach that gives
teachers the opportunity to show students about concepts, principles, science, technology, engineering,
and mathematics that are integrated into the development of products, processes, and systems used in
their daily lives. The definition of STEM education as an interdisciplinary approach to learning is
when students use science, technology, engineering, and mathematics in real context that related to
school, work, and the global world, thus, developing STEM literacy enables students to compete in a
new era of economics based knowledge [32].

There is hope that an integrated approach to STEM education can help the next generation of
students to solve real-world problems by applying interdisciplinary concepts as well as critical
thinking capacity, collaboration, and creativity through open-ended problem as a trigger in mastering
science concept [33-34]. The STEM-based education process has the potential to create a different
generation. Students will appreciate the process, it is not easy to take shortcuts, and want to work hard
[35].

It had been described previously that the skills needed by students in the 21% century could be
optimally achieved through STEM-based learning. The STEM model that was suitable to lead to the
development of student skills was through the application of integrated STEM, while the nature of
integrated STEM might be realized through makerspace STEM [36]. Makerspace in STEM is the
provision of deliberate space or opportunity from student learning where students must combine skills
and knowledge from the fields of science, technology, engineering, and mathematics to create, build,
and criticize a product. Creative and practical ways to inspire students to plan, research, build and
make when they participate in projects was through makerspaces at STEM including media or
multimedia supporting [37-39]. The aspects that can be developed of STEM Makerspace which
can be seen in figure 3.
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Makerspace Aspects Developed

Figure 3. Makerspace Aspects that can be Developed in STEM Learning

4. Conclusion

Based on the results of the questionnaire analysis of students on the perception of science
communication possessed and the perception of students towards learning science with the STEM
approach showed that the oral communication skills of students had a high percentage (63.75%)
compared to written communication (36.25%) and teachers still used textbooks only as teaching
materials in the learning process and had not delivered science material with practicum accompanied
by group presentations so learning with the STEM approach is needed to involve students in practicum
by using teaching materials because students prefer learning science with practicum or creating a
product.
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