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Introduction

21st-century skillsin the national education system are a much-discussed issue. 21st-
century skills include communication, collaboration, critical thinking, and creative thinking.
These four skills are mandatory for 21st-century students. It is expected to be a provision for
students to live life in the future. To achieve this goal, an educator must understand how
appropriate learning is to train these skills to achieve their competencies. 21st-century skills
are closely related to the demands of the world of work. So schools as formal educationa
ingtitutions must equip their students with contextual knowledge and in harmony with these
demands (Sapudin, 2015). Joint decision-making, information sharing, collaboration,
innovation, and work speed are critical aspects today. Today, success indicators are more
based on skills to communicate, share, and use the information to solve complex problems,
be adaptable and innovate in response to new demands and expand the power of technology
to create new knowledge (Zubaidah, 2016).

Erdianto (2016) stated that based on a survey of the international student assessment
program or PISA (Survey Program International Student Assessment), which is aworld-class
assessment that is held for three years, Indonesia's education ranking in 2015 was ranked 64
out of 72 member countries of the Organization for Economic Cooperation and Development
(OECD). The survey results showed that the quality and quality of education in Indonesia
was still lagging behind compared to other countries in the world. One of the educational
problems facing the world of education today is the weak implementation of the learning
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process applied by teachers in schools. Weak implementation of the learning process occurs
in amost al subjects, including physics subjects (Susanto, 2014) .

A person will be more successful in the world of work if he has good collaboration
skills with colleagues and in a work team (Gardner, 2020). Collaboration involves interacting
with other people by working together to achieve goals by respecting differences,
participating in discussions, brainstorming, listening, and supporting others (Slater, 2004) .
According to Friend and Cook (2010) ), collaboration is a style of interaction in which two or
more professionals work together to achieve goals. In contrast, Woolfolk (2007) argues that
collaboration is a philosophy of relating to others (how to learn and work), dealing with
others by appreciating differences, sharing power, and gathering knowledge from others.
Therefore, collaboration has more meaning than cooperation.

Greenstein (2012) defines collaboration as a process study for planning and working
together, weighing different views/perspectives, and participating in discussions on
brainstorming, listening, and supporting others. Furthermore, Greenstein (2012) explains that
in collaborative classes, students will work to share goals, learn together, be involved in
meaningful assignments, and build upon prior knowledge to generate ideas and various kinds
of productg/artifacts.

According to the Ministry of Education and Culture (2017), Communication skills are
soft skills that someone in the world of work and collaboration must possess. Communication
is not only alingual matter that is trained with verbal languages. Raymond Ross, in the book
Implementation of 21st Century Skills Development in Learning Implementation Planning
(2017), says that communication is the process of sorting, selecting, and sending symbols in
such a way as to help listeners evoke responses/meanings from thoughts similar to those
intended by the communicator. Communication is transmitting information, ideas, emotions,
and skills using symbols, words, pictures, graphics, and numbers. To practice communication
skills using symbols, words, pictures, graphics, and numbers, teachers can apply science
communication skills (Zulirfan et al., 2017).

Scientific communication skills are part of Science Process Skills (KPS). Process
skillsinvolve cognitive, intellectual, manual, and socia skills (Rustaman, 2005). Cognitive
skills are trained by performing Student’s science process skills using their minds. Manual
skills are trained using tools and materials, measuring, preparing, or assembling tools. Social
skills are trained by how students interact with each other in teaching and learning activities,
for example, by discussing the results of observations. Someone who has good knowledge of
process skills will try to explore the universe as deep and wide as he wants (Zulirfan et a.,
2018) .

The results of the Asian study (2010) in the Indonesia Skills Report provide data on
the employee module on the discussion of communication skills and team skills
(collaboration), which are the most important and most needed in the world of work.
However, these skills still need to improve in Indonesia (Reni, et a., 2021). Students
collaboration and scientific communication skills at MAN 1 Siak are still lacking. Therefore
the researcher wants to conduct research at the school, especialy in class XI MIPA 1. This
research analyzes the student's initial perceptions of their scientific collaboration and
communication skillsin physics class X1 MIPA 1a MAN 1 Siak.

Resear ch Method
The data collection technique used in this study was a survey using a questionnaire
via Google Form. Data on Student’s scientific collaboration and communication skills
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perceptions were analyzed using descriptive statistics with a qualitative and quantitative
aproach (Zikmund,2013). This research carried out at Madrasah Aliyah Negeri 1 Siak, class
X1 MIPA 1. The time of research is in November 2022. The subjects in this study were 25
students of class XI MIPA 1 with details of 7 male students and 18 female students. There are
two variables in this study, namely collaboration skills and scientific communication skills.
The instrument used in this study was a Student Perception Questionnaire on
Scientific Collaboration and Communication Skills. This questionnaire was created using
Google Forms. The research subjects were given 20 open-ended questions, 11 regarding
collaboration and nine about scientific communication skills. The data collection technique
used in this research was a survey. In this technique, the data to be obtained were the initial
perception of the students of MAN 1 Siak regarding their scientific collaboration and
communication skills. The questionnaire used has indicators adopted from Miria Yasmina
(2020), as shown in Table 1, to obtain information about Student’s initial perceptions of their
scientific collaboration and communication skills.
Table 1. Indicators and Resear ch Question Items
Indicator Question
Collaboration 1. Do you like studying physicsin groups?
2. Do studying in groups make children understand the subject matter
better?
3. You accept to enter into a group that has been determined by the
teacher.
4. You like learning that involves collaboration (cooperation) between
students to compl ete a physics project.
5. You fed happy if given the opportunity to try, analyze, find and solve
aproblem in learning by himself.
6. You are dways given the opportunity to give group presentations in
physics lessons.
7. You liketo express opinions and ideas during discussions.
8. You enthusiastically searched for answers Correct while doing the
experiment
9. You respectsthe opinions of groups that differ from you.
10. You actively participated in group discussions.
11. You often studied in groups compared to studying individualy.
Scientific 1. Do you record practicum result data every time he does practicum
communication with teachers and friends?
2. Do you record practicum result datainto the table every practicum?
3. Do you make a graph of the practicum result data every time he does
the practicum?
4. If a graphic is presented, you can understand the meaning of the
graph.
5. According to you, writing the practicum result data into the table...
6. According to you, describing the graph of the practicum result...
7. According to you, should teachers teach their students "how to read
measurement data during practicum?’
8. According to you, should teachers teach their students "how to write
datainto tables?"
9. According to you, after each practicum is it necessary for each group
to present the results of their practicum?
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The data in this study were then analyzed using descriptive statistics with a qualitative
and quantitative approach. The data analysis technique used a Likert scale of four categories:
always (constantly done) = 4, often (sometimes, but more often done) = 3, rarely = 2, and
never = 1. The score for each question item was then averaged, and the decision results can
be determined in Table 2.

Table 2. Category of Scientific Collaboration and Communication Skills
No Averagescore Category
1 >325-4 Very high
2 >25-<325 High
3 >175-<25 Low
4 1-<175 Very low

Results and Discussion
Based on research data on the perceptions of collaboration and scientific
communication skills of students using a questionnaire distributed to students of class XI
MIPA 1 MAN 1 Siak, the initial perceptions of each item in the questionnaire statement were
obtained in Table 3.
Table 3. The Average Scor e of the Scientific Collaboration and Communication Skills
Per ception Questionnaire
No Rated aspect Avera Category
ge
1 Do you like studying physics in groups? 2,28 low
2 Do studying in groups make children understand 1,84 low
the subject matter better?
3 You accept to enter into a group that has been 2,32 low
determined by the teacher.
4 You like learning that involves collaboration 2,24 low
(cooperation) between students to complete a
physics project.
5 You feel happy if given the opportunity to try, 2,2 low
analyze, find and solve a problem in learning by
himself.
6 Y ou are always given the opportunity to give group 2,24 low
presentationsin physics lessons.

7 You like to express opinions and ideas during 2,12 low
discussions.

8 You enthusiastically searched for answers Correct 2,2 low
when doing the experiment .

9 Y ou respects the opinions of groups that differ from 2,2 low
youl.

10 Youactively participated in group discussions. 2,04 low

11 You often studied in groups compared to studying 1,88 low
individually.

12 Do you record practicum result data every time he 1,96 low
does practicum with teachers and friends?

13 Do you record practicum result data into the table 1,92 low

every practicum?
14 Do you make a graph of the practicum result data 1,88 low
every time he does the practicum?
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ge
15 If a graphic is presented, you can understand the 1,84 low

meaning of the graph.
16  According to you, writing the practicum result data 1,76 low
into the table is difficult.
17  According to you, describing the graph of the 2,08 low
practicum results difficult.
18 According to you, should teachers teach their 1,96 low
students "how to read measurement data during
practicum?"
19 According to you, should teachers teach their 1,88 low
students "how to write data into tables?"
20 According to you, after each practicum is it 2,04 low
necessary for each group to present the results of
their practicum?
Each of the statement items above is then grouped based on the indicatorsin Table 1, in order
to obtain data on the perception category of Student’s scientific collaboration and
communication skills (Table 4).
Table 4. Perception Category of Student’s Scientific Collaboration and Communication

Skills
No Indicator Average Category
1 Collaboration 213 Low
2  Scientific communication 1,92 Low

The average value of student perceptions for collaboration indicators is 2.13 in the low
category, while the average value for scientific communication indicators is also 1.92 in the
low category. The percentage of Student’s perceptions regarding their scientific collaboration
and communication skillsis presented in Figure 1 and Figure 2.

] =2 =3 b

Figure 1. Student Perceptions of Collaboration Skills

Students’ initial perceptions of collaboration skills were dominated by the low
category, namely 62%, then very low 17%, very high 17%, and high 4%. Students are
generally not used to learning and working effectively in groups. According to Cerelia
Cerelia (2021) collaboration skills were not developed during the pandemic. It is one of the
causes of low student collaboration skills. During the transitional period between the
pandemic and the Covid-19 endemic, learning activities in schools/madrasas began to apply a
limited Face-to-Face Meeting (PTM) pattern. Students can study face-to-face with teachersin
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classrooms at limited numbers and times. Students’ scientific collaboration and
communication skills were not optimized during the endemic.

Collaboration skills must be trained in students. Good collaboration skills will
positively impact Student’s cognitive, affective, and psychomotor abilities. Some of the
advantages obtained through collaborative learning include higher learning achievement,
deeper student understanding, more enjoyable learning, development of leadership skills,
increasing positive attitudes, inclusive learning, the feeling of belonging to each other, and
development of future skills (Suryani, 2022).

3

Figure 2. Student’s Perceptions of Scientific Communication Skills

Students initial perception of scientific communication skills is dominated in the low
category of 55%, then very low 28%, high 16%, and very high 1%. According to Rustaman
(2005) scientific communication includes the ability of students in terms of providing or
describing empirical data on the results of experiments or observations with graphs or tables,
or diagrams, compile and deliver reports systematically, describe the results of an experiment
or study, read graphs or tables or diagrams, and discuss the results of the activities of a
problem or study. The average student is less able to describe and read empirical data from
experiments or observations with graphs, tables, or diagrams. The low level of student
collaboration skills also impacts the ability to systematically discuss and submit reports on
the results of their scientific work.

The essential materials in the emergency curriculum taught during the pandemic
barely touched the reality of scientific communication skills. Students were used to doing
their assignments individually in their homes. Collaboration skills were not developed during
the pandemic (Cerelia et a., 2021). It is the same with the research results on student
collaboration and scientific communication skills, which are still low.

Conclusion

Based on the research and analysis of the initial perception data of Student’s collaboration
and scientific communication skills, it can be concluded that Student’s collaboration and
scientific communication skills belong to the low category. It is due to students not being
used to learning in groups in class due to the online learning process for approximately two
years in arow. The impact of lack of training in student collaboration skills results in low
scientific communication skills. That is because the essential material taught in the
emergency curriculum during the pandemic barely touched the realm of scientific
communication skills. The research results can be used as a reference by other researchers to
improve Student’s scientific collaboration and communication skillsin their schools.
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Recommendation

Based on the results and conclusions of this study, it can be recommended to carry out further
research, such as classroom action research on aspects of students’ collaboration and
scientific communication skills, aswell as research on the development of media and learning
models.
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