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their students. The content of the book has been designed to help
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a checklist for a collaborative learning lesson. The writers hope that
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AN OVERVIEW

Science subject textbooks for lower secondary following the KSSM curriculum
in Malaysia show a great deal of emphasis on collaborative learning activities.
With that in mind, this handbook is developed as a guide for science subject
teachers looking to conduct science activities using the collaborative learning
approach effectively. The simple and easy-to-follow descriptions of what
transforms a simple group work activity into a multi-faceted collaborative
learning activity are expected to encourage more science teachers to use
the collaborative learning approach more profoundly for a core subject like
science that is equally theoretical and practical. Here is a summary of the
chapters that are written for this book:

I. Chapter 1-Introduction to Collaborative Learning in School Science
Education

This chapter aims to introduce readers to the collaborative learning approach
based on the theories of Social Constructivism and Social Learning. The
strategies of an effective collaborative learning activity to be elaborated in
the upcoming chapters are visited briefly in relation to the KSSM Science
curriculum.

II. Chapter 2 — Preparing for a Collaborative Learning Activity for
KSSM Science

This chapter describes the strategies involved in the planning stage of a
collaborative learning activity with examples. Readers are shown the methods
of constructing activity objectives and grouping,.

III. Chapter 3 — Conducting a Collaborative Learning Activity for KSSM

Science

This chapter talks about facilitation, active interaction and the navigation
of feedback and reflection in a collaborative learning activity. Templates for
feedback forms and self-reflection journal entries are included for teachers to
directly utilise in their classrooms.

ix
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IV. Chapter 4 — Assessing a Collaborative Learning Activity for KSSM

Science

This chapter explores the methods of assessing a collaborative learning
activity for its preparation and effectiveness based on a checklist provided.
Next, student assessment is also discussed in terms of individual and group
productivity.

V. Sample Collaborative Learning Activities

This section includes ten activities for Form One science subject that have been
designed based on the collaborative learning strategies discussed throughout

this book. The activities are expanded from the group works suggested in the
Form One KSSM Science textbook.

We thank all our readers who decided to pick this book up and hope that it
benefits you in every way it was intended to and beyond!
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PREFACE

Greetings from the authors,

Thank you for picking up this book! Whether you are a teacher,
student, parent, or researcher looking to deepen your knowledge about
collaborative learning practices for lower secondary science using the
KSSM syllabus, you have come to the right place!

With this book, we hope to provide instructional support to those who
are looking to practice the Pembelajaran Abad Ke-21 (PAK21) or 21*
century learning using collaborative learning strategies that are backed
by learning theories such as Social Constructivism and Cognitive

Apprenticeship. Specifically, we hope to:

e expose science teachers to methods to conduct collaborative
learning activities for the lower secondary level easily and
effectively;

e support teachers with easy-to-conduct collaborative learning
activities for Form One science based on the KSSM syllabus;
and

e encourage teachers to use collaborative learning activities to
assess students under classroom-based assessments (pentaksiran
bilik darjah) for their scientific knowledge, skills and

competencies, and values and attitudes.

With that, we hope to expand the body of knowledge on collaborative
learning practices for science education in Malaysia. Stay tuned for
more follow-up books from this team!

Thank you.

X1
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CHAPTER ONE

Introduction to Collaborative
Learning in School Science
Education

By the end of this chapter, readers should be able to:

v" Define collaborative learning

v" Describe the strategies involved in conducting collaborative
learning activities

v" Understand how collaborative learning elevates Science learning

v" Realize the emphasis for collaborative learning activities in
KSSM Science textbooks for the lower secondary level

1.1 What is Collaborative Learning?

Collaborative learning (CL) is a pedagogical approach that requires
learners to learn collaboratively using appropriate strategies in a learning
environment. Although the CL approach is most prominently utilised
in teaching languages or arts-based subjects, 21* century instructions
have started to integrate the working mechanisms of the approach even
in critical, highly theoretical and practical subjects such as Science and
Mathematics given its benefits. To understand this agenda better, let us
first take a look at what is this approach all about according to some
scholars and researchers.

e Collaborative learning is a combined intellectual effort by a
group of students, with or without teachers to facilitate the

1
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CHAPTER TWO

Preparing for a Collaborative
Learning Activity for KSSM

Science

By the end of this chapter, readers should be able to:

v" Identify the steps involved at the planning stage for a collaborative
learning activity

v" Design activity objectives

v" Understand the advantages and disadvantages of different grouping
techniques

v" Explore ways to work with different group sizes

2.1 Planning for a Collaborative Learning Activity

Any learning activity is usually planned based on a learning objective
or more. A learning objective that describes what the student should
be able to achieve at the end of the activity is ideally simple, practical
and measurable or observable. Instructors may design short-term or
long-term objectives depending on the time and resources available.

Gagné’s (1984) learning investigators have sought to identify broader
categories of learning outcomes in order to foresee to what extent their
findings can be generalized. Five varieties of learning outcomes have
been distinguished and appear to be widely accepted. These categories
are intellectual skills (procedural knowledge work in categorizing
learning outcomes based on three domains of human performance can
be referred to at the planning stage of any type of activity, including

9
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CHAPTER THREE

Conducting a Collaborative
Learning Activity for KSSM

Science

By the end of this chapter, readers should be able to:

v" Understand the different methods of facilitation for a collaborative
learning activity

v" Identify ways to manage active interactions during a collaborative
learning activity

v' Utilise group and individual feedback forms for feedback sessions

v" Help students navigate self-reflections at the end of a collaborative
learning activity

3.1 Facilitating a Collaborative Learning Activity

To engage students in a collaborative learning activity, facilitation is
required from the start till the end. Although students are working
in groups, teachers need to step out of their traditional roles and
transform into a facilitator who can drive group work. For science
activities, teachers need to facilitate students with goals of:

e providing clear instructions for the activity to avoid accidents
or misuse of laboratory apparatuses
demonstrating an expected output for experiments or projects
identifying and giving added attention to struggling students
e stimulating all students to apply scientific knowledge and skills

15
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CHAPTER FOUR

Assessing a Collaborative

Learning Activity for KSSM

Science

By the end of this chapter, readers should be able to:

v' Assess a collaborative learning activity plan based on the checklist

given

v Choose the right assessment method for a collaborative learning

activity

4.1 Assessing a Collaborative Learning Activity Plan: A Checklist

Based on all the strategies discussed in the previous chapters in terms
of preparation and implementation of a collaborative learning activity,
Table 4.1 presents a checklist that has been suggested for teachers to
assess the activity plan before finalizing it.

Table 4.1: Checklist for a Collaborative Learning Activity Plan for

Science Subject

Teaching-Learning Does the activity allow: | Included
Strategy or not?
1. | Modeling The teacher to:

e describe the
experiment/group work/
project?

e show a correct model
project/answer?

23
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SAMPLE COLLABORATIVE
LEARNING ACTIVITIES
* FOR FORM ONE SCIENCE

® *These activities have been designed based on ®
the understanding of the collaborative learning
approach grounded using the theories of Social
Constructivism and Cognitive Apprenticeship.

29

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@QQ 21/2/2023 11:12:40 AM



BIBLIOGRAPHY

Ashton-Hay, S., & Hitendra Pillay. (2009). Case study of collaborative
learning in two contexts: What do English language learners gain?
In Collaborative Learning: Methodology, Types of Interactions and
Techniques.

Aziz, Z. A., & Khatimah, H. (2019). Enjoying Learning Writing
through Facebook Group. Lingua Cultura, 13(2), 115. hteps://
doi.org/10.21512/lc.v13i1.5513

Begum, G., Hanafi, M., Yasin, M., & Said, N. (2012). Collaboration
and individual education practices among secondary schools with
special education in Peninsular , Malaysia. Procedia - Social and
Behavioral Sciences, 47, 1348-1352. https://doi.org/10.1016/].
sbspro.2012.06.824

Boyman, S. N., Jamal, M. B., Razali, N. A., & Abdul Aziz, M. S. (2020).
ADDIE Model Design Process For 21st Century Teaching and
Facilitation Activities ( Pdpc ) In Nationhood Studies Module.
International Journal of Psychosocial Rebabilitation, 24(09), 2115—
2124.

Busetto, L., Wick, W., & Gumbinger, C. (2020). How to use and assess
qualitative research methods. Neurological Research and Practice,
2(1). hteps://doi.org/10.1186/s42466-020-00059-z

Chen, H., Park, H. W., & Breazeal, C. (2020). Teaching and learning
with children: Impact of reciprocal peer learning with a social robot
on children’s learning and emotive engagement. Computers and
Education, 150(July 2019), 103836. https://doi.org/10.1016/j.
compedu.2020.103836

Chen, I. H., Gamble, J. H., Lee, Z. H., & Fu, Q. L. (2020). Formative
assessment with interactive whiteboards: A one-year longitudinal
study of primary students’ mathematical performance. Computers
and  Education,  150(January).  https://doi.org/10.1016/j.
compedu.2020.103833

63

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@63 21/2/2023 11:12:41 AM



Chepkorir, S. (2013). The Impact of Students ’ Attitudes on the
Teaching and Learning of Chemistry in Secondary Schools in
Bureti District , Kenya. Journal of Emerging Trends in Educational
Research and Policy Studies.

de Bruin, L. R. (2019). The use of cognitive apprenticeship in the
learning and teaching of improvisation: Teacher and student
perspectives. Research Studies in Music Education, 41(3), 261-
279. https://doi.org/10.1177/1321103X18773110

Erdogan, V. (2019). Integrating 4C Skills of 21st Century into 4
Language Skills in EFL Classes Vacide Erdogan. International
Journal of Education and Research, 7(11), 113-124. www.ijern.
com

Firdaus, E A., & Mariyat, A. (2017). Humanistic Approach In
Education According To Paulo Freire. Ar-Tadib, 12(2), 25.
https://doi.org/10.21111/at-tadib.v12i2.1264

Freeman, S., Eddy, S. L., McDonough, M., Smith, M. K., Okoroafor,
N., Jordt, H., & Wenderoth, M. P. (2014). Active learning increases

student performance in science, engineering, and mathematics.
Proceedings of the National Academy of Sciences of the United States
of America. https://doi.org/10.1073/pnas.1319030111

Gagné, R. M. (1984). Learning outcomes and their effects: Useful
categories of human performance. American Psychologist, 39(4),

377-385. https://doi.org/10.1037/0003-066X.39.4.377

Ghavifekr, S., Kunjappan, T., & Ramasamy, L. (2016). Teaching and
Learning with ICT Tools: Issues and Challenges from Teachers’
Perceptions. Malaysian Online Journal of Educational Technology,

4(2), 38-57.

Gredler, M. E. (2012). Understanding Vygotsky for the Classroom:
Is It Too Late? In Educational Psychology Review. https://doi.
org/10.1007/s10648-011-9183-6

Giinaydin, S., & Karamete, A. (2016). Material development to
raise awareness of using smart boards: An example design

64

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@G‘t 21/2/2023 11:12:41 AM



and development research. European Journal of Contemporary
Education, 15(1), 114-122. https://doi.org/10.13187/
ejeed.2016.15.114

Kolb, A. Y. (2012). Encyclopedia of the Sciences of Learning.
Encyclopedia of the Sciences of Learning, January. https://doi.
org/10.1007/978-1-4419-1428-6

LeFebvre, R., & Franke, V. (2013). Culture Matters: Individualism vs.
Collectivism in Conflict Decision-Making. Societies, 3(1), 128—
146. https://doi.org/10.3390/50c3010128

Masethe, M. A., Masethe, H. D., & Odunaike, S. A. (2017). Scoping
review of learning theories in the 21st century. Lecture Notes in
Engineering and Computer Science, 1, 227-231.

McLaughlin, M., & Mitra, D. (2001). Theory-based Change and
Change-based Theory: Going Deeper, Going Broader. Journal of
Educational Change. https://doi.org/10.1023/A:1014616908334

Miller Wunderle Straessle, J. (2014). Teachers’ perspectives of effective
lesson planning: A comparative analysis. March, 225. hteps://doi.
org/10.25774/w4-8swa-7371

Ministry of Education of Malaysia. (2013). Malaysia Education
Blueprint 2013 - 2025. Education, 1-268. https://doi.
org/10.1016/j.tate.2010.08.007

Moate, R. M., & Cox, J. A. (2015). Learner-Centered Pedagogy:
Considerations for Application in a Didactic Course. 7he
Professional Counselor, 5(3), 379-389. https://doi.org/10.15241/
rmm.5.3.379

Mok, H. N. (2014). Teaching tip: The flipped classroom. Journal of
Information Systems Education, 25(1), 7-11.

Motallebzadeh, K., Ahmadi, E, & Hosseinnia, M. (2018). Relationship
between 2 1st century skills, speaking and writing skills: A structural
equation modelling approach. International Journal of Instruction,

11(3), 265-276. https://doi.org/10.12973/iji.2018.11319a

65

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@GS 21/2/2023 11:12:41 AM



Nasri, N. M., Nasri, N., & Talib, M. A. A. (2020). Towards developing
Malaysia STEM teacher standard: Early framework. Universal
Journal of Educational Research, 8(7), 3077-3084. https://doi.
org/10.13189/ujer.2020.080736

Nassaji, H., & Tian, J. (2010). Collaborative and individual output
tasks and their effects on learning English phrasal verbs.
Language Teaching Research, 14(4), 397-419. https://doi.
org/10.1177/1362168810375364

Neumann, H., & McDonough, K. (2015). Exploring student
interaction during collaborative prewriting discussions and its

relationship to L2 writing. Journal of Second Language Writing.
https://doi.org/10.1016/j.jslw.2014.09.009

OECD. (2018). The Future of Education and Skills: Education 2030.
OECD Education Working Papers, 1-23. http://www.oecd.org/
education/2030/E2030 Position Paper (05.04.2018).pdf

Opviatt, D., Graham, C. R., Borup, J., & Davies, R. S. (2016). Online
student perceptions of the need for a proximate community of
engagement at an independent study program. Journal of Online
Learning Research, 2(4), 333-365. http://www.learntechlib.
org/p/173649

Peen, T. Y., & Arshad, M. Y. (2017). Collaborative and Self-Directed
Learning Processes: a Case Study in Malaysian Chemistry Pbl
Lesson. [jer - Indonesian Journal of Educational Review, 4(1), 1.
https://doi.org/10.21009/ijer.04.01.01

Sanina, A., Kutergina, E., & Balashov, A. (2020). The Co-Creative
approach to digital simulation games in social science education.
Computers and Education, 149(July 2019), 103813. https://doi.
0rg/10.1016/j.compedu.2020.103813

Sumintono, B. (2013). Science education in Malaysia: challenges in
the 21 st century. University Malaya, October, 9.

Turiman, P, Omar, J., Daud, A. M., & Osman, K. (2012). Fostering
the 21st Century Skills through Scientific Literacy and Science

66

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@GG 21/2/2023 11:12:41 AM



Process Skills. Procedia - Social and Behavioral Sciences, 59, 110—
116. https://doi.org/10.1016/j.sbspro.2012.09.253

Vincent-Lancrin, K. K. and S. (2013). Sparking Innovation in STEM
Education with Technology and Collaboration. OECD Education
Working Papers. https://doi.org/10.1787/5k480sj9k442-en

Virtue, D. (2017). Increasing Student Interaction in Technical Writing
Courses in Online Environments. Business and Professional
Communication — Quarterly, 80(2), 217-235. https://doi.
org/10.1177/2329490617689880

Vygotsky, L. (2006). Thought and language. In 7hought and language.
https://doi.org/10.1037/11193-000

Walker, P. D., Cammy, N. E., Ellis, B. J., & Seibert, K. D. (2011). O
Perations S Kills F or the 21 St C Entury. 14(10), 1-16.

Wen, C. T, Liu, C. C., Chang, H. Y., Chang, C. J., Chang, M.
H., Fan Chiang, S. H., Yang, C. W., & Hwang, E K. (2020).
Students’ guided inquiry with simulation and its relation to
school science achievement and scientific literacy. Computers and
Education, 149(January), 103830. https://doi.org/10.1016/j.
compedu.2020.103830

Yang, J., Yu, H., Gong, C., & Chen, N. S. (2017). Students’ perceptions
and behaviour in technology-rich classroom and multi-media
classroom. Eurasia Journal of Mathematics, Science and Technology
Education, 13(3), 621-647. https://doi.org/10.12973/
eurasia.2017.00636a

67

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@67 21/2/2023 11:12:41 AM



BIOGRAPHY

The author is a writer, researcher, and budding
expert in the field of Instructional Design and
Technology (IDT). She has a Bachelor’s degree in
English for Professionals from Universiti Sains
Malaysia. For her Master’s degree program from
University of Malaya, she followed her interest in
IDT by developing a Listening course for
undergraduate students. Henceforth, she has
worked on multiple research grants as a research
assistant focusing on the areas of secondary school education and IDT.
The author also has the experience of volunteering for an international
NGO in Vietnam where she taught EFL to children and adult learners.
Currently, she is working on developing a teaching support tool for
secondary school science teachers.

Her creative writing ventures have also fetched her awards such as The
Most Promising Newcomer, Best Short Story and Best Poem at the 3rd
New Straits Times Young Writers' Awards. The author has published
articles in reputed national and international indexed and refereed
journals too.

The author is now afhliated with Tunku Abdul Rahman University of
Management and Technology.

69

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@GQ 21/2/2023 11:12:41 AM



The author is a writer, researcher, English language
lecturer, and teacher trainer. She earned her PhD
degree in TESL from Universiti Teknologi
Malaysia. She has conducted many teacher
training programmes for teachers in Malaysia and
language programmes to help students from
schools, colleges and universities to improve their
English proficiency.

She specializes in TESL, mixed method research, writing instruction,
and teacher training. She has designed courses and manuals for teacher
professional development and language improvement for both pre-
service and in-service teacher trainings.

Currently, she teaches English and research at the Center for Studies,
Universiti Tun Hussein Onn Malaysia. The author has published articles
in reputed nation and international indexed and refereed journals.

COLLABORATIVE LEARNING ACTIVITIES FOR FORM ONE SCIENCE.in@7O 21/2/2023 11:12:41 AM



	Blank Page

