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Wing
2006 2008

Computational  thinking  is  taking  an  approach  to  solving 
problems, designing systems and understanding human behaviour 
that draws on concepts fundamental to computing.

CunySnyderWing
2010

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.

Wing (2014)
Computational thinking is the thought processes involved in 

formulating a problem and expressing its solution(s) in such a way 
that a computer  human or machine  can effectively carry out.
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2 . 5 CT  Bocconi1 (2016) p17
Barr & 
Stephenson, 
2011

ISTE & CSTA,
2011

Grover & Pea, 
2013

Selby & 
Woollard, 
2013

CAS
Barefoot,
2014 (注 1)

CAS,
2015

ISTE
Standard,
2016 (注 2)

Angeli et al., 
2016

Grover & Pea, 
2018

Abstraction Abstractions Abstractions 
and pattern 
generalizations

 Abstraction Abstraction Abstraction Abstraction Abstraction Abstraction and 
generalization

Algorithms & 
procedures

Algorithmic 
thinking
(a series of 
ordered steps)

Algorithmic 
notions of flow 
of control

Algorithmic 
thinking

Algorithms Algorithmic 
thinking

Algorithms Algorithms 
(including 
Sequencing and 
Flow of control)

Algorithms and 
algorithmic 
thinking

Automation Automating 
solutions Automation Automation

Data analysis Analyzing Analyze data

Problem 
Decomposition

Formulating 
problems

Structured 
problem 
decomposition 
(modularizing)

Decomposition Decomposition Decomposition Formulate 
problem 
definitions

Decomposition Problem 
decomposition

Debugging and 
systematic 
error detection

Debugging Refine 
prototypes

Debugging Testing and 
debugging

Efficiency and 
performance 
constraints

Evaluation Evaluation Evaluation Test prototypes Evaluation

Generalizing Generalizations Generalisation 
(Patterns) Generalization

The ability to 
deal with open 
ended problems

Iterative, 
recursive, and 
parallel 
thinking

Tinkering Work with 
open-ended 
problems

Iterative 
refinement 
(incremental 
development)

Parallelization

Simulation Models and 
Simulations Simulation 

Data 
representation

Symbol systems 
and 
representations

Represent data

Systematic 
processing of 
information

Logically 
organizing

Logic Logic and 
logical thinking

Patterns Patterns and 
pattern 
recognition

Creating Creating 
computational 
artefacts

The ability to 
communicate 
and work with 
others

Collaborating Collaboration & 
Creativity (part 
of broader 
twenty-first 
century skills)

Persistence Persevering Perseverance

Tolerance for 
ambiguity Ambiguity

Confidence in 
dealing with 
complexity

Transferring

Identifying Identify data

Implementing

Data collection Collect data

	 6 3 7 5 2374 h ) 7 7 h 77 3 317 6 3 7 5 2374
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