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Soal-soal yang “sederhana”, terkait kehidupan sehari-hari,
Tidak mungkin dihafal, harus dinalar

Dikaitkan dengan sains, matematika, literasi, dll
Membuat kita berpikir, mulai mengenal,  memahami, 

mengaplikasikan, mengevaluasi, mencipta 
Mengenal fakta, Menalar sederhana s.d. Aras tinggi

Berpikir itu asyik 
dan menantang!



Percobaan Science – Modeling & Simulation
Gambaran Masa Kini – Computational Science

Percobaan, pengamatan, interpretasi seperti 
dalam eksperimen seperti ini membutuhkan 

kemampuan literasi baca-tulis, numerasi, sains 
dan literasi digital

(1) Bell,  T.,  Urhahne,  D.,  Schanze,  S.,  &  Ploetzner,  R.  (2010).  Collaborative  inquiry  learning:  
models,  tools  and challenges. International Journal of Science Education, 32(3), 349-377.
(2) https://unesdoc.unesco.org/ark:/48223/pf0000158723
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https://unesdoc.unesco.org/ark:/48223/pf0000158723
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Computational thinking will be a fundamental skill used 
by everyone by the middle of the 21st century. Just like 

reading, writing, and arithmetic. (Wing, 2011)



What is Computational Thinking ?
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"Computational Thinking is the thought processes involved in 
formulating problems and their solutions so that the solutions are 

represented in a form that can be effectively carried out by an 
information-processing agent.“

“CT involves problem-solving skills and particular dispositions, such as 
confidence and persistence, when confronting particular problems”

“the ability to think with the computer-as-tool”



What is Computational Thinking - CT?
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https://en.wikipedia.org/wiki/Computational_thinking https://www.bbc.co.uk/bitesize/topics/z7tp34j https://www.digitaltechnologieshub.edu.au

Nonton Video CT:
Video Computational Thinking : untuk disimak secara mandiri
https://k12cs.org/computational-thinking/
(untuk mendapatkan gambaran contoh-contoh lebih nyata dari pentingnya CT)

https://en.wikipedia.org/wiki/Computational_thinking
https://www.bbc.co.uk/bitesize/topics/z7tp34j
https://www.digitaltechnologieshub.edu.au/
https://k12cs.org/computational-thinking/


Bagaimana mengasah CT ?

• Bebras Challenge – Latihan Mengukur CT skill

• By Data Analysis – lihat soal-soal AMK dan PISA

• By Modeling & simulation

• By Programming – bukan Coding, bukan hanya Mapel Informatika
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Gerakan
PANDAI
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Memerdekakan 
pembelajaran sebagai beban 

menjadi pembelajaran 
sebagai pengalaman 

menyenangkan
(Renstra Kemendikbud 2020-

2024)

Pendidikan adalah 
penyemaian benih 

kebudayaan
(Ki Hajar Dewantara)

Pendidikan CT adalah 
penyemaian benih 
kebudayaan digital

Bebras Internasional: http://bebras.org
Bebras Indonesia http://bebras.or.id

Online platform, in bahasa Indonesia: https://olympia.id
https://latihanbebras.ipb.ac.id

Download : http://bebras.or.id/v3/pembahasan-soal

Latihan Berpikir Komputasional Untuk anak usia 5-18 tahun

Gratis! Hubungi Biro Bebras terdekat
https://bebras.or.id/v3/bebras-biro/

http://bebras.or.id/
https://olympia.id/
https://latihanbebras.ipb.ac.id/
http://bebras.or.id/v3/pembahasan-soal
https://bebras.or.id/v3/bebras-biro/


https://www.nextgenscience.org/
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8 Practices NGSS
1. Asking Questions 

Scientific questions lead to explanations of how the natural world works and can be empirically tested using evidence

2. Developing and Using Models
A model is an abstract representation of phenomena that is a tool used to predict or explain the world. Models can be 
represented as diagrams, 3-‐D objects, mathematical representations, analogies or computer simulations

3. Planning and Carrying Out Investigation
Planning and Carrying Out Investigations. An investigation is a systematic way to gather data about the natural world either in 
the field or in a laboratory   setting

4. Analyzing and Interpreting Data
Analyzing and interpreting data includes making sense of the data produced during investigations. Because patterns are not 
always obvious, this includes using a range of tools such as tables, graphs and other visualization techniques.

5. Using Mathematics and Computational Thinking
Mathematical and computational thinking involves using tools and mathematical concepts to address a scientific question.

6. Constructing Explanations
A scientific explanation is an explanatory account that articulates how or why a natural phenomenon occurs that is supported 
by evidence and scientific ideas

7. Engaging in Argument from Evidence
Scientific argumentation is a process that occurs when there are multiple ideas or claims (e.g. explanations, models) to discuss
and reconcile. An argument includes a claim supported by evidence and reasoning, and students engage in debates to evaluate 
and   critique competing arguments

8. Obtaining, Evaluating, and Communicating Information
Obtaining, evaluating and communicating information occurs through reading and writing texts as well as communicating orally.
Scientific information needs to be critically evaluated and persuasively communicated as it supports the engagement in the 
other science practices
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https://golabz.eu
https://phet.colorado.edu/

https://www.ck12.org/book/ck-12-modeling-and-simulation-for-high-school-teachers%3a-principles-problems-and-lesson-
plans/section/2.4/
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https://golabz.eu/
https://phet.colorado.edu/
https://www.ck12.org/book/ck-12-modeling-and-simulation-for-high-school-teachers%3a-principles-problems-and-lesson-plans/section/2.4/


Sarantos Psycharis, "STEAM IN EDUCATION: A LITERATURE REVIEWON THE ROLE OF COMPUTATIONAL THINKING,ENGINEERING 
EPISTEMOLOGYAND COMPUTATIONAL SCIENCE.COMPUTATIONAL STEAM PEDAGOGY (CSP)", SCIENTIFIC CULTURE, Vol. 4, No 
2,(2018),pp. 51-72

https://core.ac.uk/download/pdf/211836954.pdf

Space of computational 
environment

Hypothese space
Experimental space

Prediction space
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Sarantos Psycharis, "STEAM IN EDUCATION: A LITERATURE REVIEWON THE ROLE OF COMPUTATIONAL THINKING,ENGINEERING 
EPISTEMOLOGYAND COMPUTATIONAL SCIENCE.COMPUTATIONAL STEAM PEDAGOGY (CSP)", SCIENTIFIC CULTURE, Vol. 4, No 
2,(2018),pp. 51-72

https://core.ac.uk/download/pdf/211836954.pdf
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Weintrop, D., Beheshti, E., Horn, M. et al. Defining Computational Thinking for 
Mathematics and Science Classrooms. J Sci Educ Technol 25, 127–147 (2016). 

https://doi.org/10.1007/s10956-015-9581-5
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Inquiry in science has become 
increasingly computational over the 

past several decades. ... Computational 
thinking practices enable unique 

modes of scientific inquiry that allow 
scientists to create models and 

simulations to generate data, and to 
understand and predict complex 

phenomena.
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Critical Thinking
Buku Ini layak anda baca

dan latihlah diri anda menjadi

Master Thinker
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HOT

CriT

CT



Critical Thinking – CriT
https://www.criticalthinking.org/
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To put them in a single sentence, whenever we 
think critically, we think with a purpose, raise 

questions, and embody a viewpoint by making 
assumptions and inferences and by using 

information and concepts, leading to 
implications. 

Critical thinking is important because it relates to 
nearly all tasks, situations, topics, careers, 

environments, challenges, and opportunities. 
It's a “domain-general” thinking skill—not a thinking 

skill that's reserved for a one subject alone or 
restricted to a particular subject area.
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https://www.criticalthinking.org/
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Critical thinking is the process of analyzing and 
assessing thinking with a view to

improving it. 
Critical thinking presupposes knowledge of the most 

basic structures in
thinking (the elements of thought) and the most basic 

intellectual standards for thinking (universal 
intellectual standards). The key to the creative side of 
critical thinking (the actual improving of thought) is in 

restructuring thinking as a result of analyzing and 
effectively assessing it.

Critical thinking is self-directed, self-
disciplined, self-monitored, and self corrective 

thinking



Thinking and Resoning is important
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https://www.criticalthinking.org

Scientific Literation – PISA Test

Epistemology: the theory of knowledge, 
especially with regard to its methods, 

validity, and scope. Epistemology is the 
investigation of what distinguishes 

justified belief from opinion.

https://www.criticalthinking.org/


We want students to become proficient with the kinds of thinking they 
can use to develop their own understanding of things.

• Ask questions, identify puzzles, and wonder about the mysteries and 
implications of the objects and ideas of learning.

• Make connections, comparisons, and contrasts between and among things -
including connections within and across the discipline as well as with one's 
own prior knowledge.

• Build ongoing and evolving explanations, interpretations, and theories based 
on one's ever-developing knowledge and understanding.

• Examine things from different perspectives and alternative points of view to 
discern bias and develop a more balanced take on issues, ideas and events.

• Notice, observe and look closely to fully perceive details, nuances and hidden 
aspects and to observe what is really going on as the foundational evidence 
for one's interpretations and theories.

• Identify, gather, and reason with evidence to justify and support one's 
interpretations, predictions, theories, arguments, and explanations.

• Delve deeper to uncover the complexities and challenges of a topic and look 
below the surface of things, recognising when one has only a surface 
understanding.

• Be able to capture the core or essence of a thing to discern what it is really all 
about.
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http://www.pz.harvard.edu/projects/visible-thinking

Kemampuan Belajar Mandiri 
adalah syarat berhasilnya proses 

pembelajaran  aras tinggi
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http://www.pz.harvard.edu/projects/visible-thinking


Thinking Routine
https://pz.harvard.edu/thinking-routines

Project Zero’s Thinking Routines Toolbox. This toolbox highlights 
Thinking Routines developed across a number of research projects at 

PZ. A vast array of PZ's work has explored the development of thinking, 
the concept of thinking dispositions, and the many ways routines can 
be used to support student learning and thinking across age groups, 

disciplines, ideals, competencies, and populations.

Core Thinking 
Routine
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http://www.agencybydesign.org/sites/default/files/AbD%20Parts%20Purposes%20Complexities_0.pdf
http://www.agencybydesign.org/sites/default/files/AbD%20Imagine%20if%20.pdf
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http://www.agencybydesign.org/sites/default/files/AbD%20Parts%20Purposes%20Complexities_0.pdf
http://www.agencybydesign.org/sites/default/files/AbD%20Imagine%20if%20.pdf


Sangat disarankan untuk dibaca dan dinikmati
https://www.ronritchhart.com/new-page
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http://bebras.or.id

Thank You
Online Platform for Learning CT in Bahasa Indonesia

https://latihanbebras.ipb.ac.id

Supported by

https://latihanbebras.ipb.ac.id/


https://www.oecd.org/pisa/publications/pisa-2021-assessment-and-analytical-framework.htm

Kita tunggu 
2022 Scientific Literacy Framework
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https://www.oecd.org/pisa/publications/pisa-2021-assessment-and-analytical-framework.htm


PISA 2018 Analytic Framework

Scientific Literacy
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Contexts for the PISA 2018 Scientific Literacy 
Assessment
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Content 
Knowledge
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Procedural 
Knowledge

KMP SUD - COMPUTATIONAL AND CRITICAL THINKING - 5 DES 20 30



Epistemic 
Knowledge
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