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USING SCIENCE ORIENTED SELF REGULATED LEARNING
TO IMPROVE STUDENT’S WRITING SKILL IN SCIENCE
AND CONCEPTUAL UNDERSTANDING
(The Heat Concept in Physics as an Example)
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An experimental study was conducted to see the extent of learners’ science writing skill
improvement through means of Self Regulated Learning (SRL) oriented learning. This research
shows that the increase in science writing skill with N_gain value on the first experiment was
0.69 and on the second experiments, the value increased to 0.84. Both increases in science writing
skill are categorized as medium and high categories. SRL oriented learning, simultaneously educate
the students in science processing skill as well as communication skill, in this sense, science-
writing skills. Science writing skill cannot be naturally developed; rather, it needs step by step
training especially in learning.
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INTRODUCTION

Writing is one of communication means used from elementary school level to
higher education level (Fulwiler, 2002; Myrlshireman, 2009; Eisenberg, 2004; Chik
et. al., 2014). Writing is also an important aspect of science literacy and problem
solving (Hand et. al., 2002; Dlugokienski et. al., 2008). Furthermore, writing as a
part of basic literacy skill play important role in the students’ literacy development
as favorable as possible for the student’s reading and writing capabilities (Genlott
and Grönlund, 2013).

Low level of writing skills in learners goes hand in hand with the result of
internationally low science literacy result (Gormally et.al, 2009; Lokan, 2000;
Wiseman, 2010; OECD, 2014). Writing is important in science for learning to
enable them to clarify the observed natural phenomenon and to help them develop
scientific knowledge from investigation experience. Many teachers considered
writing strategy in science learning as able to help learners build comprehensive
understanding on the science that they are currently learning (Alsop and Hicks,
2013; Setati et. al, 2002).

Science writing skill, especially scientific writing in the students of elementary
and secondary schools in Province Gorontalo is still considered low. This was
evident in the output of scientific writing competition held by APKASI (Association
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of Districts Governments in Indonesia) for high schools students in Gorontalo in
2013. There was only one participant that was eligible to write scientific writing
(APKASI, 2013). In addition, for the scientific writing competition for youth in
2015 held by LIPI for senior and junior high schools students, none of the successful
participants were from Gorontalo (LIPI 2015).

On the other hand, all the subjects in 2013 curriculum include writing as the
fourth competence that students have to master. Regardless, the current writing
activities are heavily emphasized on Bahasa or Foreign Language subjects.
Meanwhile, the ideas or the topics discussed are more on other subjects like Science
or Social Science. Therefore, writing ability can be trained in other subjects such
as, natural science. Specific for natural science learning, the learning experience is
oriented on scientific investigation conducted independently or under guidance.
In scientific investigation, students will be trained on several science processing
skills such as: observation, inferential, predicting, and communicating
(Kemendikbud, 2013).

In general, writing skills, especially writing that related to communicate
something scientific, do not come naturally. Therefore, steps needed to be developed
in order to enable students to master this skill to communicate the scientific matters.
One of them is through the steps developed by the author to train the students with
the skill to communicate in writing by developing the SRL oriented natural science
learning model. Through SRL oriented learning, it is expected that the learners
can discover the problem, investigate the solution for the problem, and explain the
solution for that problem, able to evaluate their activities, and finally, students are
able to communicate the whole processes in writing.

LITERATURE REVIEW

Writing is a means of communication used from elementary to higher education
level (Fulwiler, 2002; Myrlshireman, 2009). Writing is also an important aspect of
science literacy (Hand, Prain, & Wallace, 2002; Dlugokienski, Amy, & Sampson,
2008). Writing for learning is an activity to direct learners to produce and clarify
their understanding on scientific concepts for themselves; it is not only for the
teacher’s evaluation but also for communication. Learners can communicate the
definition of certain concepts in writing. Therefore, writing is a complex cognitive
process.

Writing skills followed the steps of learners’ development (Slavin, 2006). Junior
high schools’ learners are included in concrete operational level, hence, writing
for junior high school students are focused on something that they have ever done
(concrete) things. In this research, learners are trained to write something that
related to the observational activities conducted in the laboratory or during the
learning process. The tasks related to creating a product in writing are the appropriate
tools to develop their scientific understanding due to in writing, learners have to
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collect information, synthesize them, and regulate these information (BAKER, et
al., 2008).

Several researches on writing related to science concepts show the increase in
comprehension of concepts and higher meta-cognitive ability (McDermott & Mark,
2010; Hand & Prain, 2012 ). In the same tone, Abell (2006) states that one of the
important reasons of writing in science is to enhance the conceptual understanding.
Several objectives of writing are: recalling the previous information, strengthening
and review the ideas, formulate and broaden the new knowledge. Writing in science
class can increase understanding and can involve the students in an assessment
process. Montgomery (citied in: Turner, Thomas, & Broemmel, 2006) states that
writing activities give students chance to relate their personal experience with the
content.

During an investigation within a learning setting, learners are expected to show
writing skills to explain the observed objects, such as: explaining the observed
phenomenon, describing procedure, and describe the observation based on facts.
Heuristic science writing is one of the practices to embed literacy within scientific
investigation; it has helped promote the explicit and meta-cognitive explanation
on conceptual understanding (Fazio & Gallagher, 2009). For most learners, writing
ability does not come naturally. Therefore, it has to be systematically developed
(Myrlshireman, 2009).

Several researches related to writing skills in science are developed by
Dlugokienski, Amy, & Sampson (2008); McNeill & Krajcik (2008) and Wang, et
al. (2011). Dlugokienski, Amy, & Sampson develop writing a refutation, McNeill
& Krajcik develop writing scientific explanation since 2006, meanwhile, Wang,
et al. develop written expression in science in 2011. These three strategies in science
writing are focused on learners of elementary, junior high, and senior high school.

In this research, the indicators of assessment is adapted from written expression
in science. The components of this written expression in science consists of
understanding science vocabulary, identifying a problem to be investigated,
providing evidence in responding to the question, drawing evidence-based
explanations.

Self Regulated Learning (SRL)

The definition of SRL is put forward by Zimmerman (Shcunk, 2012) that self
regulation refers to the process used by learners to focus their thought, feeling,
and action systematically on achieving the target. On the other hand, Schraw,
Crippen, & Hartley (2006) argues that SRL refers to one’s ability to understand
and control the learning environment. Arends argues (1997) the term self-regulated
learner, which refers to those learners who can do four important things: (1)
Accurately diagnose a particular learning situation; (2) Select a learning strategy
to attack the learning problem posed; (3) Monitor the effectiveness of the strategy;
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(4) Be sufficiently motivated to engage in the learning situation until it is
accomplished. In addition, Caliskan and Selsuk (2010) say that Self-regulated is
one’s ability to control the cognitive activity that underlying the executive process
related to metacognition.

According to Schunk (2012) learning theories related to SRL are behaviour
theory, social cognitive, constructivism, and information processing theory.
Behaviour theory emphasizes on learners to decide which behaviour to regulate,
creating different stimulus in its appearance, participate in a needed learning,
monitoring performance, and execute things when it meets the standard. The social
cognitive thoery related to SRL emphasizes on learners to conduct learning activities
with multiple objectives such as, obtianing knowledge and solving the problem.
With these objectives in mind, learners will observe, asses, and react on the progress
of the objectives.

Meanwhile, information processing theory emphasizes that self-regulation
reflects the meta-cognitive awareness. Self-regulation requires the learners to
understand the demand of the tasks, personal quality, and problem solving strategy.
In addition, the constructivism theory stresses that self-regulation involve mental
coordination function, such as, memory, planning, evaluating, and synthesizing.
Learners use tools in their culture, for instance, language and symbols, to compose
the meaning of content and situation.

Writing is part of problem solving. In order to solve a problem, conceptual
ability is needed on the concept that is being written. In addition, SRL ability is
also needed. Graham (Schunk, 2012) states that as of other forms of learning,
writing skill development is influenced by motivation and SRL. Further, Schunk
(2012) states that learners are individuals that actively process the information
using the cognitive and meta-cognitive strategies during the writing process. With
the understanding that writing involves language and reflects one’s thought and
cognitive process, writing is considered as a means to increase learning ability and
increase academic achievement.

During the problems solving and tasks processes, students are not only involved
in cognitive activities, such as, activating the cognitive structure or regulating new
information, but learners also have to be able to set specific objectives, plan the
activities, monitor the performance during the problem solving process, and evaluate
the efficiency of an executed activity (Ifenthaler, 2012). Pajares (citied in Ahmad,
2012) recommends teachers to find out the extent of learners’ confidence in
formulating and following the SRL strategy. Teacher can try and modify the
learners’ perspective when needed.

Many researches in education, such as the ones conducted by Zimmerman
and Risemberg (citied in Sungur & Tekkaya, 2006) show that confidence and
awareness to enable learners to be free learners are closely related to the increase
of academic quality. This is also backed up with the result of research conducted
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by Caliscan and Selcuk (2010) that there was a significant correlation between
academic achievement of learners using the SRL strategy in physics problem
solving.

SRL model is based on the view that learners are agents. Agents have capacity
to coordinate multiple learning skills, motivation and emotions to achieve the target.
SRL implement agency when learners are involved in the main four cycles: analyze
the tasks or problems in learning, set objectives, and design plans, implement
strategy, and regulate learning (Woolfolk, 2007). In addition, Woolfolk describes
that teacher can help or share the control on SRL with learners through giving
options on the steps to be taken by the learners in solving the problems or the
tasks.

Based on the theory described above, the author formulates the hypothetical
model of SRL oriented learning. The stages of SRL orientation are adapted and
adjusted from the problem-based learning. SRL-based natural science learning
consists of five stages, namely: problem orientation, observation, description,
elaboration, and science writing. All the stages have SRL-oriented scaffolding.
SRL-oriented scaffolding such as teacher modelling in problem solving through
observation and questionnaire format that makes the students personally inquires
the activities that they have done during the learning process.

METHODOLOGY

In this research, experiment method uses the The One Group Pretest-Posttest
Design. The one-group pretest-posttest design (Fraenkel dan Wallen, 2007) can
be seen in Figure 1 below.

Group Pre-Test Treatment Post-Test

A O1 X O2

Where:
O1 = Pre Test
O2 = Post Test
X = SRL Oriented Science Learning

Figure 1: Research Design

This research is conducted in one of the junior high school in Bone Bolango
Regency, Province of Gorontalo. This research is conducted in to stages, the first
stage is the trial test on the SRL-oriented model that has been previously validated
through Focus Group Discussion (FGD). The result of this trial then revised for
the second stage. The instrument used in this research is science writing test adapted
and adjusted Wang et al (2011). Data processing is conducted by calculating the
normalized gained score. The increase before and after learning is calculated using
the normalized gained formula (N-Gain) by Hake (2002).
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FINDINGS AND DISCUSSIONS

The findings show that the Gain from first science writing experiment and second
science writing experiment is shown in Table 1 below.

No Stages Average Average Average Categories
Post-Test Pre-Test N-Gain Gain

score Score

1 First Experiment 9.67 4.42 0.69 Medium
2 Second Experiment 10.45 2.13 0.84 High

Table 1 shows that the writing skills in science of the learners on the first and
second experiment has experienced an increase that are evident on the gain value
that categorized as medium and high. The average score in the initial writing skills
in science was low both in the first and second experiments, average score ranging
between 2.13 to 4.42 or 18% to 37%. This result is consistent with the initial
research conducted by the researcher (Odja, Jatmiko & Supardi, 2014) which
showed that the average science writing skills was only 15%. Meanwhile, the
increases in the beginning and at the end of each indicators of science writing are
shown in the Figure 2 and 3.

Figure 2: Average Percentage of Pre-Test and Post-Test First Experiment
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Figure 2 and 3 show the increase in science writing skill both in the first and
second experiment. The increase happens across the indicators of science writing.
This increase is made possible due to the stage of SRL-oriented learning activities
that train the science writing indicators. The SRL-oriented learning activities that
have potentials to increase the writing skills are: (1) problem orientation stage,
learners write and state the problems in their daily lives; (2) observation stage,
learners conduct the observation activities; starting from problem analysis, planning
the procedure of the experiment, conduct the experiment; (3) explanation stage,
learners explain the result of the observation stage and compare their result with
other sources, like books; (4) elaboration stage, learners make correlation between
the concept and the problem that they have solved with other related concepts and
problems; (5) science writing, learners communicate the activities during the
learning in writing.

As it has been described in the hypothetical model above, the whole process is
backed up by the SRL-oriented scaffolding. Several SRL-oriented scaffolding
examples implemented in this research are: before conducting the observation, the
teacher guides the learners on how to use the SRL assistance that consists of: first,
providing the assistance form for learners to select the strategy that can be used
during the observation: (a) asking the teacher to model the problem solving through
observation; (b) finding other source of information such as books printed or
electronics; (c) review the experience in problem solving through observation that
has been done before; (d) follow the written guideline provided by teachers through
observation activities; second assistance form is provided for students to be able to
self-inquire, the questions to ask are: (a) have learners understand the problem that
they will observed? (b) have learners think about the observation steps? The

Figure 3: Percentage Average of the beginning and the end of the second experiment.
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implementation of SRL in writing is an important thing, as Schunk (2012) states
that teaching the students with SRL skill within the context of writing task can
yield higher motivation and achievement.

Integration of SRL is conducted by direct learning through syntax and
scaffolding that integrated within the learning steps. Through SRL-oriented learning
science writing skills of the students as the object of this research has increased.
One of the downside of this research is the unavailability of the control class to see
the effectiveness of this model compared to other models.

CONCLUSION

Based on the data analysis it is shown that SRL-oriented natural science learning
can increase the science writing skills of the learners in junior high school especially
in heat concepts. This increase in science writing is categorized as medium and
high increase. The increase in science writing skills is made possible in SRL-
oriented natural science learning due to the learners are trained to state the problem
that related to the heat concept, predict, and solve the problem through composition
of procedure, explain and evaluate, and communicate the whole activities in writing.

References

Abell, S. K. (2006). On Writing in Science. Science and Children, 60-61.

Arends, Richard, I. (1997). Classroom Instruction and Management. New York: The McGraw-
Hill Companies,. Inc. AIl rights reserved.

Ahmad, S. E. (2012). 2012. Relationship of Academic SE to Self Regulated Learning, SI, Test
Anxiety and Academic Achievement. Internasional Journal of Education.

Alsop, Steven and Hicks, Keith. (2013). Teaching Science: A Handbook for Primary and
Secondary School Teachers. Routledge

APKASI. (2013). Pengumuman Pemenang Sayembara Penulisan Otonomi Daerah. APKASI.

Baker, W. P., Barstack, R., Clark, D., Hull, E., Goodman, B., Kook, J., Lang, M. (2008). Writing-
to-Learn in the Inquiry-Science Classroom: Effective Strategies from Middle School Science
and Writing Teachers. Clearing House, 105-108.

Caliskan, S., & Selcuk, G. S. (2010). Pre- servise teacher use of self regulation strategies in physics
problem solving: Effect of gender and acdemic achievement. Turkish Journal of Education.

Chik, N. Hassan, N. Roni, R. Manan, H. Harun, A. H. Van Rostenberghe, A. Othman and S.
Yusoff. (2014). Book buddies: Nurture and culture, reading habits among paediatric patients
and guardians at hospital Universiti Sains Malaysia. IFLA. Lyon

Dlugokienski, Amy, & Sampson, V. (2008). Learning to write and writing to learn in science:
refutational texts and analytical rubrics. Science Scope. 32.3 (Nov 2008).

Eisenberg, Michael. (2004). Information Literacy: Essential Skills for the Information Age. Sec.
Edition. Westport. Library Unlimited.

Fazio, X. and Gallagher, T. (2009). Supporting Students’ Writing in Elementary Science: Tools
to Facilitate Revision of Inquiry-Based Compositions. Electronic Journal of Literacy Through
Science.



USING SCIENCE ORIENTED SELF REGULATED LEARNING... 2635

Fraenkel, J., & Wallen, N. (2007). How to Design and Evaluate Research in Education. New
York: McGraw-Hill, inc.

Fulwiler, T. (2002). College Writing; A Personal Approach to Academic Writing. HEINEMANN:
Boynton/Cook Publishers.

Genlott, Annika Agélii and Grönlund, Åke (2013). Improving literacy skills through
learning reading by writing: The iWTR method presented and tested. Computers & Education
Journal.

Gormally, Cara; Brickman, Peggy; Hallar, Brittan; and Armstrong, Norris (2009). “Effects of
Inquiry-based Learning on Students’ Science Literacy Skills and Confidence,” International
Journal for the Scholarship of Teaching and Learning: Vol. 3: No. 2, Article 16.

Hake, R. R. (2002). Relationship of Individual Student Normalized Learning. the Physics
Education Research Conference. Boise, Idaho. Didapatkan dari www.physics.indiana.edu/
~hake/PERC2002h-Hake.pdf.

Hand, B., Prain, V., & Wallace, C. (2002). Influences of Writing Tasks on Students’ Answers to
Recall and Higher-Level Test Questions. Research in Science Education, 19­34.

Hand, B., & Prain, V. (2012). Writing as a Learning Tool in Science: Lessons Learnt and Future
Agendas. Dalam B. J. Fraser, K. Tobin, & C. J. McRobbie, Second International Handbook
of Science Education. Springer Science+Business Media B.V.

Ifenthaler, D. (2012). Determining the effectiveness of prompts for self-regulated learning in
problem-solving scenarios. Educational Technology & Society, 38-52.

Kemendikbud (2013). Permendikbud No 64 Tahun 2013 tentang Standar Isi.

LIPI. (2015). Lomba Karya Ilmiah Remaja (LKIR) Tahun 2015 Bidang Kependudukan. Tersedia
di http://kompetisi.lipi.go.id/lkirkependudukan20 15/ r 11 Desember 20151

Lokan, Jan. (2001). 15-up and counting, reading, writing, reasoning: how literate are Australian
students?: the PISA 2000 survey of students’ reading, mathematical and scientific literacy
skills. Australian Council for Educational Research.

McDermott, & Mark. (2010). More than writing-to-learn: using multimodal writing tasks in
science classrooms. The Science Teacher.

McNeill, K. L., & Krajcik, J. S. (2008). Assessing Middle School Students’ Content Knowledge
and reasoning Through Written Scientific explanations. Dalam J. Coffey, & C. Stearns,
Assessing science Learning (hlm. 101-116). National Science Teacher Association.

Myrlshireman. (2009). Developing Science Writing Skills. Mark Twain Media.

Odja, A. H., Jatmiko, B., & Supardi, Z. I. (2014). Model Konseptual Observasi Ilmiah Berorientasi
Kemandirian Dalam Pembelajaran Sains Untuk Melatihkan Keterampilan Pemecahan
Masalah. Seminar Nasional Pendidikan Sains (pp. 56-61). Surabaya: Prodi Pendidikan
Sains PPS UNESA.

OECD, (2014). PISA 2012 Results. What Students Know and Can Do: Student Performance in
Mathematics, Reading and Science, Volume I,Summarises the performance of students in
PISA 2012

Schraw, G., Crippen, K. J., & Hartley, K. (2006). Promoting Self-Regulation in Science Education:
Metacognition as Part of a Broader Perspective on Learning. Research in Science Education,
111-139.

Schunk, D. H. (2012). Learning Theories An Educational Perspective. Pearson.



2636 MAN IN INDIA

Setati, M., Adler, J., Reed, Y. & Bapoo, A. (2002). Incomplete Journeys: Code-switching and
other language practices in mathematics, science and English language classrooms in South
Africa. Journal of Language Education, 16(2), 128 - 149.

Slavin, R. E. (2006). Educational Psycology: Theory and Practice. Boston: Pearson Education
Inc.

Sungur, S., & Tekkaya, C. (2006). Effect of problem based learning and traditional instruction
on self regulated learning. The Journal of Education Research, 307-317.

Turner, Thomas, & Broemmel, A. (2006). Fourteen Writing Strategies . Science Scope.

Wang, J.-R., Chen, S.-F., Tsay, R.-F., Chou, C.-T., Lin, S.-W., & Kao, H.-L. (2011). Development
of an Instrument for Assessing Elementary School Students’ Written Expression in Science.
The Asia-Pacific Education Researcher, 276-290.

Wiseman, Alexander W. (2010). The Impact of International Achievement Studies on National
Education Policymaking. Emerald Group Publishing

Woolfolk, A. (2007). Educational Psychology. USA: Pearson Education, Inc.




