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Background and Rationale

Overview of Guidebook for Unplugged Computational Thinking for Primary Education
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Background and Rationale
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Figure 1. 21* Century Curriculum Framework by Dr. Habibah (2019)
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Mathematical Values, Attitudes and Habits for Human Character

Mathematical Values

Seeking -

#» Generality and
expandability

# Reasonableness and
harmony

» Usefulness and
efficiency

» Simpler and easier

* Beautifulness

Mathematical Attitude

Attempting to -

» See and think mathematically

# Pose questions and develop
explanations

» Generalise and extend

» Appreciate others’ ideas and
change representations for
meaningful elaborations

Mathematical Habits of Mind

For living -

# Reasonably and critically while
respecting and appreciating others

# Autonomously and socially

# Creatively, innovatively and
harmoniously to develop citizenship

# Judiciously in using various tools

# With empowerment in predicting
the future through lifelong learning

Mathematical Thinking and Processes

Mathematical Ideas of:
Set, Unit, Comparison,
Operation, Algorithm,
Fundamental Principles,
Permanence of Form,
Various Representations
and Translation,
Pattern, Recursion and
Invariant.

Ordering,

Maxima and Minima

Symmetry.

Mathematical Ways of Thinking:

» Generalisation and Specialisation

# Extension and Integration

# Inductive, Analogical and Deductive
Reasoning

#  Abstracting, Concretising and
Embodiment

#  Dbjectifying by representation and
symbolizing

# Relational and functional thinking

# Thinking Forward and Backward

Contents

Key Stage 1

» Numbers & Operations

» Quantity & Measurement |

» Shapes, Figures & Solids |

» Pattern & Data ’
Representations

Mathematical Activities:

# Problem Solving

# Exploration and Enquiry

# Mathematical Modeling,
Mathematisation and
Programming

# Conjecturing, Justifying and
Proving

# Conceptualisation and
Proceduralisation

# Representation and Sharing

Key Stage 2

» Extension of Numbers &
Operations

# Measurement & Relations

# Plane Figures & Space Figures

# Data Handling & Graphs

Key Stage 3

# Numbers & Algebra

# Relations & Functions
%
>

Space & Geometry
Statistics & Probability

Figure 1. Revised CCRLS Framework in Mathematics



Background and Rationale

Objectives of this study are as follow:

® 1o investigate the effectiveness of an unplugged approach, utilizing non-digital resources, in

fostering Computational Thinking (CT) skills among students in Southeast Asian educational contexts.

To explore the adaptation and implementation of a pedagogically valuable picture book within
classrooms to enhance CT skills.

To understand student and teacher engagement with and perceptions of the material.

To develop a comprehensive guidebook to support educators in utilizing unplugged approaches to
teach CT skills effectively.

To underscore the effectiveness and adaptability of non-digital resources in cultivating essential CT
competencies among young learners.

To highlight the potential of culturally adapted materials to enrich the CT learning experience, B @ §rvr foni ‘m & @ b

emphasizing contextually sensitive educational practices.
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Research Questions

1. How effective is the unplugged approach, utilizing non-digital resources, in fostering
Computational Thinking (CT) skills among students in Southeast Asian educational contexts?

2. How does the adaptation and implementation of a pedagogically valuable picture book

within classrooms enhance CT skills?
3. What is the student and teacher perceptions of the material used in the study?

4. How can a comprehensive guidebook be developed to support educators in utilizing
unplugged approaches to teach CT skills effectively?

5. In what ways are non-digital resources effective and adaptable in cultivating essential CT
competencies among young learners?

6. How can culturally adapted materials enrich the CT learning experience, emphasizing the
importance of contextually sensitive educational practices?
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Methodology

“How can we develop
computational thinking
without using

computers?”

“What basic informatics
content is suitable for

primary school level?”

“How can we fit these
lessons into our

curriculum schedules?”

Combining the lesson study approach with the use of colouring books:
Three Pilot Studies in Thailand, Malaysia and Indonesia

1st Workshop ~1 27 workshop S| 3 Workshop =1 an Workshop
o At KKU, « At SEAMEO » At SEAQIM, « AT SEAMEO "
Thailand RECSAM, Indonesia STEM-ED, 17" APEC-

« Students Malaysia « Students Thailand
G1l- G3 * Primary Gl1-G3 * Reflection for

Upcoming
APEC

Tsukuba workshop for

Conference for

: Launching of
e July 2023 Teachers « 34 Workshop Guidebook the Guidebook:

* Sep 2023 and Chapters April 2024

Unplugged
Computational
Thinking:
Nov 2024

Classroom Observations and Reflections on Lesson Plans and Activities
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Overview of Guidebook for Unplugged Computational Thinking for Primary Education
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Discussion of Findings
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Rule 2
Rule 1

Connections: A Case of Ladder Lottery b :
Let's think inductively to find the algorism! | ;
| X
.
Task 1. Let’s change the root! ' O ® ®
- b a
- What W',L' Task 2. Let’s develop further ladder
S happen * Q1. How about three ladder? lottery and pose questions to your

friends!

If | add
one more
and he
add one
more,
then, no
change!
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Connections: A Case of Ladder Lottery

Let's think inductively to find the algorism!

Task 3. What shall we do?

Let’s reflect on what we

learned!
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Discussion of Findings

"Students started with different steps, some students started with
creating the instruction and some of them started with the action
6 first and then writing the instruction."
051n9
Coloring

Book STEM Nom
Classroom "Students produced the same product as shown, however the

process or algorithm is different, even if they followed the same
instruction as indicated in the worksheet."

"Designing of the lesson plan is following the step, however, there is no relation between goal 1 to apply
for goal 2, the word 'at lease' and 'pattern’ students still could not relate and link them. Students shall
encourage to set a goal first, then creating the instruction to reach the goal. Students may need more time
to process and discuss in term of comparison the results which are generated or produced from various

instructions."
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Discussion of Findings

*Benefits of Lesson Study for Integrating CT:

Collaborative planning, observing, and refining lessons improve student
learning outcomes.

Tailoring lessons to students' needs and abilities, especially effective for
teaching young learners CT concepts.

eEffectiveness in Developing Teaching Materials:
Effective method for developing grade-appropriate teaching and learning

materials.
Learning from diverse perspectives through peer and student observation.

eModel for Implementation:

Documentation of a model for implementing lesson study through learning
material development.

Facilitating effective collaboration among teachers and educators from

various regions.
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Conclusion

*Computational Thinking in Primary Education:
e Cultivates fundamental skills for navigating a digital world.
* Teaches problem decomposition, fostering logical thinking and problem-solving abilities.
e Enhances creativity by encouraging exploration of different solutions.
e Essential for future careers in technology and everyday life.

*Introducing Computational Thinking in Southeast Asian Early Education:
* Focus on effectiveness of an unplugged, non-digital approach.
* Emphasizes foundational skills like problem-solving and logical reasoning.
e Tailors curriculum to suit the needs of young learners.
e Ensures concepts are age-appropriate and engaging.
* Aims to seamlessly integrate lessons into existing curriculum.

*Benefits of Early Introduction:
e Equips children with skills for thriving in a digital society.
e Enhances cognitive development and problem-solving abilities from an early age.
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Policy Recommendations for Integrating
Computational Thinking in Southeast
Asian Early Education:

Y #CPRN

In Regional Level:

eLesson Study Implementation: Continue
implementing Lesson Studies, adapting
activities to align with countries' math,
computer science, and science curricula.
eIntegration of Emerging Al Concepts: Extend
activities with the unplugged methodology to
introduce new Al concepts, keeping pace with
emerging technologies.

*Teacher Training and Support: Provide
ongoing professional development and
support for teachers to effectively implement
new activities and concepts.

In National Level:

Curriculum Integration: Develop guidelines for integrating
computational thinking into existing subjects.

eTeacher Training: Provide professional development for
teaching computational thinking using an unplugged approach.
*Resource Development: Allocate resources for age-appropriate
educational materials supporting computational thinking.

e Assessment Framework: Create a framework to measure
students' computational thinking skills.

eCommunity Engagement: Involve parents and communities in
supporting computational thinking integration.

eExpansion to Urban and Rural Regions: Scale activities to reach
new urban and rural regions, ensuring broader access to
computational thinking education.
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