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Abstract

Science communication skills are the process of conveying information or data from observations or
experimental results to be known and understood by others. Student worksheets are printed teaching
materials in the form of guides for carrying out an investigation or problem-solving activities concerning
the basic competencies that must be achieved and are intended to streamline learning and help students
master understanding, skills, and attitudes. Student worksheets developed in this study think talk write
(TTW) based student worksheets. This study aims to determine the effectiveness of TTW-based student
worksheets in improving science communication skills. The research method used was an experimental
design with a randomized control group pre-test post-test. Data collection was done by giving 18 items of
pre-test and post-test. Data analysis was performed using the N-Gain test and one-tailed t-test. Based on
the results of this study, it was found that an increase in the results of the N-Gain test was 58.68%, while
the results of the one-tailed t-test showed that the TTW-based student worksheets could help students
improve their science communication skills
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INTRODUCTION

Communication skills are believed to be
the main structure in science education. Science
communication can be used as material to create,
cultivate, develop and expand knowledge.
Students are expected to develop their
communication skills by understanding the
concepts and theories they find. Communication
is also used to build a closer relationship between
teachers and students to share knowledge,
thoughts, and experiences (Fadly, 2017b; Patriot
et al., 2018b; K. A. Sati et al., 2017; Urwani et al.,
2018). This skill is one of the skills that need to
be developed for learning science in the 21st
century. Scientific communication skills are the
process of delivering information or data from
observations or experimental results to be known
and understood by others (Fadly, 2019b;
Varsavsky et al., 2014).

Based on a preliminary study to see the
scientific communication skill in junior high
schools, it was found that the average scientific
communication skill of students was still below
the completeness class grade, which was 67.4 of
the grade 75 completeness score. Gathering
information and writing skill are indicators that
are still less. This data is strengthened by
describing the learning process in class through
interviews with one of the teachers. From the
interview result, the teacher said that assessing
students' skills had never been carried out
through tests, but it was carried out based on
observations. Most of the learning activities are
also oriented towards knowledge transfer, with
minimal activities that lead to a scientific process
for knowledge construction. This pattern of
activities causes the direct learning experience
that students get only a few. By looking at this
fact, a student worksheet is needed as a solution
to facilitate learning activities directed at scientific
processes and communication.

One of the efforts to develop students'
sclence communication skills is to use learning
tools that suit students' needs and abilities. One
of them is by utilizing student worksheets.
Among the advantages of using worksheet is 1)
stimulating students to be active in the teaching
and learning process, 2) training students to find
concepts and develop them, 3) training students
in developing skills and potential in students, 4)
guidelines in following activities teaching and
learning, and 5) helping students obtain notes
from learning outcomes (K. A. Sari et al., 2017,
Umbaryati, 2018).

The worksheet is a student guide that is
used to carry out investigative or problem-solving
activities that can be used for cognitive
development exercises, as well as guidance for the
development of all aspects of learning that are
used to carry out investigative or problem-solving
activities in the form of experimental guides or
demonstrations (Givty & Tiberghien, 2012;
Trianto, 2010). The worksheet is intended to help
students carry out learning activities to master an
understanding, skills, and attitude and help direct
learning to be more effective and efficient (Majid,
2013; Sartika et al, 2020). For this reason,
researchers will develop a worksheet based on
think-talk-write (TTW) to solve these problems.

This TTW-based worksheet product
consists of 3 main components, namely thinking,
speaking, and writing. This component is also
relevant to scientific communication indicators,
namely, conveying opinions, ideas, gathering
information, and processing data. Besides, the
developed worksheet also has a distinctive
characteristic, namely directing students to
actively carry out various kinds of learning
activities, for example, in discussion activities,
guiding students to find multiple learning
sources, directing students to write each result of
the activity actively. The TTW-based worksheet
will train students to learn and develop writing
skills in a fluent language.

METHOD

This study aims to test the effectiveness of
the TTW-based worksheet that has been
developed. The research method used was an
experiment with a pretest-posttest randomized
control group design, using one each
experimental class and one control class (Plomp
& Nieveen, 2013; Riyanto, 2001). In determining
the class and the research sample was carried out
using the cluster random sampling technique
(Fraenkel & Wallen, 2012), the selection was
based on the population name list data collected
together. The data was taken randomly and
classified into experimental and control classes.
Considering that the number of students at
SMPN 2 Ponorogo grade 8t is approximately
284, the division is carried out using the Slovin
formula (Hamdi & Bahruddin, 2015). A total
sample based on calculation is 167 students
consisting of 6 classes.

Students who have been determined as the
sample are then given a pre-test, then given a
worksheet with two different types based on the
type of class, specifically for the experimental
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class given worksheet based on TTW and the
control class the worksheet, which is commonly
used in schools. After filling out the worksheet,
then the students were given a final test (post-
test). Between the initial and final tests were made
with the same characteristics but a change in the
order of the question numbers was made. The
evaluation questions consist of 18 items that refer
to the 3 indicators of science communication
skills studied. Then students are given a final test
(post-test). Between the initial and final tests were
made with the same characteristics but a change
in the order of the question numbers was made.
The evaluation questions consist of 18 items that
refer to the 3 indicators of science
communication skills studied. Then students are
given a final test (post-test). Between the initial
and final tests were made with the same
characteristics, but a change in the order of the
question numbers was made. The evaluation
questions consist of 18 items that refer to the 3
indicators of science communication skills
studied.

Table 1. Grid of science communication skills
questions

Question Number

No. Indicator

Pre-test | Post-test

1. | Ability to express 56,7,9, | 14,3,4,

opinions 11,15 9,16, 17
2. | Ability to dig up 10, 13, 15, 8, 11,
information 21,1,14, | 1,9, 20
20

3. | Ability to process data

18,19,4 | 21,13,3

16,2,17, | 10,2, 18,

The questions that have been tested are
then analyzed using the two-tailed test and the
one-tailed test to determine whether the increase
in value is effective or not. Then the N-Gain test
was carried out to determine the magnitude of the
improve from pre-test to post-test (Arikunto,
2019). A qualitative descriptive analysis was also
conducted to strengthen the worksheet results by
analyzing students'e answers to the worksheet
given during the treatment.

RESULTS AND DISCUSSION

Data collection to prove this increase was
carried out by providing pre-test and post-test
questions to students in the form of multiple-
choice questions that were adjusted to indicators
of science communication skills, namely the
ability to express opinions, the ability to gather
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information, and the ability to process data. The
research data were analyzed using the N-Gain
and parametric statistical test, two-tailed t test,
and one-tailed t-test. The test results are as
follows.

Parametric statistics will test the pre-test
and post-test students' results through the
independent t-test to determine whether there is
a difference in the value of the increase between
the experimental and control classes. The
hypothesis proposed is Ho: there is no significant
difference between the experimental and control
classes, and Hi: there is a significant difference
between the experimental and control classes.
The data from the independent t-test two-tailed
are as follows.

Table 2 Two-Tailed T-Test Results

T-Test Calculat  Significan Test
e Value ce Level Decisio
n
Experimen 0.003 0.05 Ho is
t-control rejected

Table 2 shows that the significance value
(t-tailed) is 0.003 <0.05. So it can be interpreted
that there is a significant difference between the
experimental and control classes. It is necessary
to have a test that shows which improvement is
better between the two. The statistical test that
can prove it is through the one-tailed t-test. The
hypothesis proposed is Ho: there is no significant
difference in the increase in the experimental and
control classes, and H1: there is a significant
difference in improvement between the
experimental and control classes. The data on the
results of the one-tailed t-test is as follows.

Table 3 The results of the one tailed t test

One tailed Value t- Test
count table decision
(x.v)
Expetiment-  -3.11361  -1,671 Ho is
control rejected

The basis for rejection of the one-tailed t-
test is Ho is rejected if t count <-t table. T table at
a standard deviation of 57 and a significance level
of 0.05 is 1.671. t count shows the number -
3.11361 <-1.671 with the decision that there is an
increase in the experimental class is better than
the control class. So it can be interpreted that
using worksheets based on TTW effectively
improves students' science communication skills.
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After knowing that the students' scores

were better in the experimental class, the pre-test

and post-test data were generally calculated
through the N-Gain test to see the improvement.
The results are as follows.

Table 4 Classical N-Gain Test Results
N-Gain score

Average 58.7%
At a minimum 22.7
Maximum 86.4

Table 4 shows the average increase in
science communication by 58.7%. The increase
in science communication skills is influenced by
the use of the TTW-based worksheet developed.
The worksheet is oriented towards the TTW
learning model's principles, which helps students
communicate their learning results orally and in
writing in their language.

In addition to the classical N-Gain test,
an N-Gain test is also carried out on each
indicator, aiming to see the difference in each
improvement indicator. The average pre-test,
post-test, and N-Gain test for each indicator are
as follows.
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opinions  information data

- pretest @ posttest = N-Gain (%)

Figure 1. Graph of Science Communication
Ability Improvement Indicator

Figure 1 shows that the indicator of the
ability to express opinions obtained an average
N-Gain of 80%. This shows that this indicator
has experienced a high increase. On the indicator
of the ability to dig information, the average N-
Gain is 65%, it can be categorized as a moderate
increase. While the indicator of the ability to
process data, the N-Gain average was 74%. So
the increase in this indicator is in the high
category.

The ability to express this opinion
requires students to convey what they already

know based on previously known concepts. The
following is an example of students' answers at
the post-test in terms of expressing opinions.

Figure 2. Students' Answers to Express
Opinion Indicator

Based on Figure 2, it can be seen that
students can convey their opinions correctly and
are sure of the truth. Students may experience the
obstacle in working on the questions above
because their answers are almost the same,
making them doubtful. If students choose the
right answer but the explanation is wrong, they
have less confidence in the chosen statement.
However, it appears that students have been able
to express their opinions well. This shows that
students have good communication skills too
(Fadly & Miaturrohmah, 2021; Oktaviani &
Hidayat, 2010). Communication skills can make
other people understand the conversation's
contents and make other people convey their
opinions.

The ability to express opinions to
increase it is necessary adequate facilities,
atmosphere, and media. This can be done
through learning process-oriented to learners
(Chang & Song, 2016; Nurhayati et al., 2012; A.
N. L. Sari, 2020). Student-oriented learning can
be done by discussing, presenting, and giving
worksheets, as was done in this study. The TTW-
based worksheet developed presents a think
feature to help students improve their ability to
express opinions.

Figure 3. Student worksheet Answers at the
thinking stage

The think feature invites students to
think about answers based on their opinions and
experiences. The two questions in this feature are
the same concept. In this feature, the answers of
students in the developed worksheet get the
highest score. This is because contextual
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questions make it easier for students to reason so
that students can answer them easily because they
have been experienced in everyday life. Science
learning that raises contextual issues that occur in
the environment can motivate students to argue
or argue (Cobern, 2012; Fadly & Miaturrohmah,
2021; Giamellaro, 2014; Maknun, 2014). This
answer shows that students can express their
thoughts and feelings, expressed in a story and
accompanied by knowledge and information.

Students' ability to explore information
is the ability of students to understand the
information they have obtained from the reading
process and the extent to which they can
understand what they find. The criteria for
assessing the ability to explore information in this
study are criteria such as students explaining and
rewriting the information they have obtained in
learning or describing the questions provided.
Constraints that may occur in gathering
information occur due to students who are always
provided with information without knowing
where the learning material comes from. Students
are not accustomed to finding information
independently and reading. The following is an
example of the results of student assessments on
indicators of gathering information.

Figure 4. Students' Answers to
Searching/ Gathering Information Indicator

Figure 3 shows that students have been
able to develop the ability to gather information
well.  These answers show that students
understand and pay attention to the questions
provided because the ability to explore
information requires students to understand the
meaning contained in a reading. By exploring the
meaning in a reading, it is hoped that students will
gain broader knowledge to practice their skills in
communicating science. Abidin revealed that
reading is a complex process of processing
information. Among reading goals is to explore
meaning or information from the reading
(Nazilah et al., 2017; Velayutham et al., 2011).
The TTW-based worksheet has a think & talk
feature is applied to help improve the ability to
gather information. One of the activities in this
feature is analyzing learning material.

Figure 5. Student worksheet Answers at the
think and talk stage

Figure 5 invites students to analyze
respiratory organs based on their function. The
think & talk feature is applied to discussion and
reading activities and helps students express their
opinions. At this stage, students are allowed to
think critically in expressing their opinions.
Students' answers in the picture above show that
students can convey their opinions with critical
answers. This answer shows that students can
identify the relationship between the statements
and concepts given in the questions and what
they find in learning resources (Purwati et al.,
2016; Taleb & Chadwick, 2010).

The last indicator is an indicator of the
ability to process data. Data processing indicators
have characteristics such as describing data in
tables, reading and interpreting tables or graphs,
changing data from tables, or presenting
observations (Patriot et al., 2018a; Urwani et al.,
2018). Indicators of the ability to process this data
require students to provide conclusions based on
the tables or images provided. Students who
answer correctly mean that they pay attention,
understand the tables and process them into an
appropriate conclusion. The obstacle that may
occur with this indicator is that students are not
very careful reading and processing the table's
data.

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu
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Figure 5. Students' Answers on Indicator 3

This figure shows that students have
been able to process data well. This is indicated
by students who choose the correct answer.
Students have been able to read tables and
describe them in sentence form. Science
communication skills include reading graphs,
tables, or diagrams from observations (Patriot et
al., 2018b; Zulfa & Rosyidah, 2020) Science
communication skills are also defined by
communicating  scientific  knowledge  or
knowledge based on  experiments and
observations (Fadly, 2019a; Miaturrohmah &
Fadly, 2020). Explaining the contents of the table
in a sentence can make it easier for others to
understand an  experiment's  results  or
observation.

Indicators of data processing can be
improved by training students to write. Writing is
an important part of science communication
because it can train students to organize thoughts
and find meaning developed as reflections for
themselves or others (Fadly, 2017a; Sartika et al.,
2020). Students are expected to describe and
discuss a problem with this ability and put it in
writing, including changing table data into
descriptions that can help others interpret data
more easily. The writing feature assists the ability
to process data in this study. One of the activities
in the write feature is as follows.

Figure 5. Students' worksheet Answers at
the writing stage

The writing feature invites students to
decipher the diagram into a sentence that makes
it easier for others to understand it. From these

answers, it can be seen that students mention in
detail each bar on the diagram. So that readers
will easily understand the meaning of the diagram
presented. This shows that students can describe
the intent of the diagram clearly. The ability to
process data can be seen from the ability to read
tables, graphs, and diagrams of research
results(Rahayu et al., 2018; K. A. Sari et al., 2017).

Student worksheets facilitate the teaching
and learning process so that effective interactions
are formed between students and educators that
can increase student activity, including improving
students' science communication skills. Because
cutrently, schools in Indonesia ate intensively
trying to implement the 2013 curriculum at
various school levels (Fadly & Jannah, 2020;
Jannah et al, 2020). The main characteristic
developed is using the scientific approach, which
is the standard for the learning process,
consisting of observing, asking questions,
gathering  information,  associating,  and
communicating. To achieve the expected
educational goals.

CONCLUSION

TTW-based worksheet effectively
improves the ability to communicate science; this
can be seen from, a) The results of the two-tailed
test show that there is a significant difference
between the control class and the experimental
class b) The one-tailed t-test results show t-table
at a standard deviation of 57 and the significance
of 0.05 is 1.671 t-count shows the number -
3.11361 <-1.671 with the decision that the
increase in the experimental class is better than
the control class, ¢) worksheet based on TTW is
stated to improve science communication skills
with the acquisition of an N-Gain value of 58.68
or in the moderate increase category.

REFERENCES

Arikunto, S.  (2019).  Dasar-dasar — Evalnasi
Pendiditan (edisi revisi).

Chang, J., & Song, J. (2016). A case study on the
formation and sharing process of science
classroom norms. International Journal of
Science  Education, — 38(5),  T47-7066.
https://doi.org/10.1080/09500693.2016.1
163435

Cobern, W. W. (2012).  Contextual

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu



%‘7’ IJIS €DV

sorenn vos wmesm e 1) 19 Edu 1 Indonesian J. Integr. Sci. Education, Vol 3 (1), 2021 pages 16-24

constructivism: The impact of culture on
the learning and teaching of science. In The
practice of constructivism in science education (pp.

67-86). Routledge.
https://files.etic.ed.gov/ fulltext/ ED33848
8.pdf

Fadly, W. (2017a). Efektivitas Model
Pembelajaran  Fisika ~ "PRODUKSI"
terhadap Peningkatan ~ Aspek-aspek

Keterampilan Berkomunikasi Sains. [brez:
Jurnal Kependidikan Dasar Islam Berbasis Sains,
201), 83-94.
http://ibtiez.iainponorogo.ac.id/index.ph
p/ibtiez/article/download/27/18

Fadly, W. (2017b). Fostering Students’ Scientific
Communication through PjBL- based
Communication Activities. IOSR Journal of
Research & Method in Education, 3(3), 21-26.
https:/ /www.iostjournals.otg/iost-
jrme/papers/Vol-7 Issue-3/Version-
2/D0703022126.pdf

Fadly, W. (2019a). Model Pembelajaran
PRODUKSI (Telaah teoritis dan empiris
modifikasi pembelajaran berbasis proyek
dalam mendukung belajar IPA Abad 21).
In 7. Intishar Publishing.

Fadly, W. (2019b). Validitas Model “Produksi”
Sebagai Alternatif Model Pembelajaran
Untuk Mendukung Kurikulum 2013. Journal
of Natural Science and Integration, 1(2), 145—

158. http://ejournal.uin-
suska.ac.id/index.php/JNSI/article/viewF
ile/6594/3762

Fadly, W., & Jannah, F. (2020). Diagnostic Skill
of Internalization-Interconnection Qur’ani
With Science in Three Levels of Madrasah.
Cendekia:  Jurnal — Kependidikan — Dan
Kemasyarakatan, 18(2), 267-289.

Fadly, W., & Miaturrohmah, M. (2021). Arguing
Skillfully with Argument-Driven Inquiry Science
Textbooks. I, 119-138.
https://doi.org/10.24815/jpsi.v9i1.18630

Fraenkel, J. R., & Wallen, N. E. (2012). How To
Design And Evalnate Research In Education 8th
Ed.
http://archive.org/details/HowToDesign
AndEvaluateResearchInEducation8thEd

Giamellaro, M. (2014). Primary contextualization
of science learning through immersion in
content-rich settings. Infernational Journal of
Science  Education,  36(17), 2848-2871.
https://doi.org/10.1080/09500693.2014.9
37787

Givry, D., & Tiberghien, A. (2012). Studying
Students’ Learning Processes Used during
Physics Teaching Sequence about Gas with
Networks of Ideas and Their Domain of
Applicability. International Journal of Science

Education, 34(2), 223-249.
https://doi.org/10.1080/09500693.2011.5
66289

Hamdi, A. S., & Bahruddin, E. (2015). Metode
penelitian kuantitatif aplikasi dalam pendidifan.
Deepublish.

Jannah, M., Syahidi, K., Sukadi, E., & Fadly, W.
(2020). View On Science and Education
(VOSE):  Studi Terhadap Mahasiswa
Program S1 IPA-Fisika. Kappa Journal, 4(2),
204-216.
https://doi.org/10.29408 /kpj.v4i2.2873

Majid, A. (2013). Strategi pembelajaran. Bandung:
PT Remaja Rosdakarya.

Maknun, D. (2014). Penerapan pembelajaran
kontekstual untuk meningkatkan kualitas
argumentasi siswa pondok pesantren daarul
uluum pui majalengka pada diskusi
sosiosaintifik IPA. Scientiae Educatia: Jurnal
Pendidikan Sains, 3(1), 63-77.

Miaturrohmah, M., & Fadly, W. (2020). Looking
At a Portrait of Student Argumentation
Skills on the Concept of Inheritance (215t
Century Skills Study). INSECTA: Integrative

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu



%‘7’ IJIS €DV

sorenn vos wmesm e 1) 19 Edu 1 Indonesian J. Integr. Sci. Education, Vol 3 (1), 2021 pages 16-24

Science Education and Teaching Activity Journal,
101), 17.
https://doi.org/10.21154/insecta.v1i1.205
6

Nazilah, F., Iswara, P. D., & Sudin, A. (2017).

Meningkatkan Kemampuan Siswa dalam
Menggali Informasi dari Teks Wawancara
dalam Bahasa Indonesia Tulis dengan Role
Playing (Penelitian Tindakan Kelas di Kelas
IV B MI Ketib Kecamatan Sumedang Utara
Kabupaten Sumedang). [urmal Pena liniab,
2(1), 131-140.

Nurhayati, W., Wardhayani, S., & Ansori, L.

(2012). Peningkatan Komunikasi Ilmiah
Pembelajaran ~ IPA  Melalui  Model
Kooperatif Tipe Think Talk Write. Joyful
Learning Journal, 1(1).

Oktaviani, F., & Hidayat, T. (2010). Profil

keterampilan berkomunikasi siswa sma
menggunakan metode fenetik dalam
pembelajaran klasifikasi arthropoda. Jurnal
Pengajaran MIPA, 15(1), 13-24.

Patriot, E. A., Suhandi, A., & Chandra, D. T.

(2018a). Optimize scientific
communication skills on work and energy
concept with implementation of interactive
conceptual instruction and multi
representation approach. Journal of Physics:
Conference Series, 10713(1).
https://doi.org/10.1088/1742-
6596/1013/1/012029

Patriot, E. A., Suhandi, A., & Chandra, D. T.

(2018b). Optimize scientific
communication skills on work and energy
concept with implementation of interactive
conceptual  instruction and < mult
representation approach. Journal of Physics:
Conference Series, 1013, 12029.
https://doi.org/10.1088%2F1742-
6596%2F1013%2F1%2F012029

Plomp, T., & Nieveen, N. (2013). SLO -

Netherlands institute for curriculum development.
207.

https:/ /www.researchgate.net/profile/Bre
nda_Bannan/publication/263733328_The
_Integrative_Learning Design_Framewor
k_114_-
_133_An_Illustrated_Example_from_the_
Domain_of_Instructional_Technology/ lin
ks/0046353bc22945ec£fd000000/ The-
Integrative-Learning-Design-

Purwati, R., Hobri, H., & Fatahillah, A. (2016).
Analisis Kemampuan Berpikir Kritis Siswa
dalam Menyelesaikan Masalah Persamaan

Kuadrat Pada Pembelajaranmodel Creative
Problem Solving. Kadikma, 7(1), 84-93.

Rahayu, M., Kurniati, T., & Yusup, I. R. (2018).
Keterampilan argumentasi pada
pembelajaran  materi  sistem  respirasi
manusia  melalui  penerapan  model
pembelajaran think talk write. Jurmal Bio
Educatio, 3(2), 50-58.

Riyanto, Y. (2001). Metodologi Penelitian Pendidikan.
PT SIC.

Sari, A. N. L. (2020). Perbandingan Keterampilan
Berkomunikasi Sains Siswa Menggunakan Model
Pembelajaran Group Investigation Berbantuan
Gennine Object Dan Non Genuine Object Pada
Mata Pelgjaran IPA Di SMP Negeri 2
Ponorogo. IAIN Ponorogo.

Sari, K. A., Prasetyo, Z. K., & Wibowo, W. S.
(2017). Development of Science Student
Worksheet Based on Project Based
Learning Model To Improve Collaboration
and Communication Skills of Junior High
School Student. Journal of Science Education
Research, 7(1).
https://doi.org/10.21831/jser.v1i1.16178

Sartika, E., Nizkon, N.; & Nawawi, S. (2020).
Developing Student Worksheets (LKPD)
based on Problem Based Instruction on
Environmental Pollution Material. ]IS
Edn: Indonesian Journal of Integrated Science

Education, 2(2), 131,
https://doi.org/10.29300/ijisedu.v2i2.265
0

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu



=y,
o,
QIWEJ;EI?W,VEBERQ, IJIS Edu : Indonesian J. Integr. Sci. Education, Vol 3 (1), 2021 pages 16-24

Taleb, H., & Chadwick, C. (2016). Enhancing
Student Critical and Analytical Thinking
Skills At a Higher Education Level in
Developing Countries : Case Study of the
British University in Dubai. Jowrnal of
Educational and Instructional Studies in  the
World, 6(February), 67-77.

Trianto, M. P. (2010). Mendesain Model
Pembelajaran Inovatif-Progresif: Konsep.
Landasan,  Dan  Implementasina  Pada
Kurikenlum Tingkat Satuan Pendidikan (KTSP).
Jakarta: Kencana Prenada.

Umbaryati. (2018). Pentingnya LKPD pada
Pendekatan ~ Scientific ~ Pembelajaran
Matematika. Universitas Lampung, 217-225.

Urwani, A. N., Ramli, M., & Ariyanto, J. (2018).
Analisis Dominasi Komunikasi Scientific
pada Pembelajaran  Biologi  Sekolah
Menengah Atas. Jurnal Inovasi Pendidikan
IPA4, 4(2), 181-190.

Varsavsky, C., Matthews, K. E., & Hodgson, Y.
(2014). Perceptions of Science Graduating
Students on their Learning Gains.
International Journal of Science Education, 36(6),
929-951.
https://doi.org/10.1080/09500693.2013.8
30795

Velayutham, S., Aldridge, J., & Fraser, B. (2011).
Development and validation of an
instrument to measure students’ motivation
and self-regulation in science learning.
International  Journal of Science Education,

33(15), 2159-2179.
https://doi.org/10.1080/09500693.2010.5
41529

Zulfa, A. R., & Rosyidah, Z. (2020). Analysis of
communication skills of junior high school
students on classification of living things
topic. INSECTA: Integrative Science Education
and Teaching Activity Journal, 1(1), 78-92.

http://ejournal.iainbengkulu.ac.id/index.php/ijisedu



