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(Computational Thinking)



運算思維 

 



Decomposition ( )

 

Pattern Recognition ( )

 

Abstraction ( )  

Algorithms ( )

運算思維  
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為什麼「拆解」很重要？ 

 

 



範例一：刷牙
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範例二：偵辦犯罪
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範例三：做個 app
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Pattern Recognition 
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什麼是「模式識別」？ 
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為什麼要尋找「模式」？ 
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如果沒有找到「模式」... 
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識別「模式」
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不同問題之間的模式
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不同問題之間的模式
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單一問題裡的模式
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什麼是「抽象」？ 

 

 



什麼是「特點」和「細節」？ 
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為什麼「抽象」很重要？ 
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為什麼「抽象」很重要？ 
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General patterns

 
Specific details

             

             

             

如何「抽象」化？ 



創立模型
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什麼是「演算法」？ 
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演算法 
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•  (flow chart)



虛擬程式碼 Pseudo Code
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OUTPUT 'What is your name?' 
INPUT user inputs their name 
STORE the user's input in the name 
variable 
OUTPUT 'Hello' + name 
OUTPUT 'How old are you?' 
INPUT user inputs their age 
STORE the user's input in the age 
variable 
IF age >= 70 THEN 
 OUTPUT 'You are aged to 
perfection!' 
ELSE 
 OUTPUT 'You are a spring 
chicken!'

 

• (and, or, not, …) 

• (==,!=, >, …) 

• (if, else, switch, …) 

• (for, while, do 

while, ...)

Pseudo Code 範例一



(GCD) 

1.   A  B  

2.  A  B  R  

3.   R  5  

4.  AB (B  A) BR( R  B)  2  

5.  B  GCD

Pseudo Code 範例二



流程圖
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OUTPUT 'What is your name?' 
INPUT user inputs their name 
STORE the user's input in the name 
variable 
OUTPUT 'Hello' + name 
OUTPUT 'How old are you?' 
INPUT user inputs their age 
STORE the user's input in the age 
variable 
IF age >= 70 THEN 
 OUTPUT 'You are aged to perfection!' 
ELSE 
 OUTPUT 'You are a spring chicken!'

BBC

Pseudo Code
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 Scratch 



什麼是 Scratch？
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Scratch？



Scratch

   8 

 

  

• low floor  
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優勢 
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https://scratch.mit.edu/projects/2345919/#fullscreen 

https://scratch.mit.edu/projects/687332/#fullscreen 

 

https://www.youtube.com/watch?v=VlJgGF0gn8I 

https://www.youtube.com/watch?v=MHsciHYlUUU

https://scratch.mit.edu/projects/2345919/#fullscreen
https://scratch.mit.edu/projects/687332/#fullscreen
https://www.youtube.com/watch?v=VlJgGF0gn8I
https://www.youtube.com/watch?v=MHsciHYlUUU
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 2011  

•  

 2014  8  

•  

 

•  

•  

•



運算觀念

sequence

loops

parallelism

events

conditionals

operators

data



運算實作

being iteratively 
and incrementally

testing and 
debugging

reusing and 
remixing

abstracting 
and modularizing



運算觀點

expressing

connecting
 

questioning
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傳下去

Remix 
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教材特點
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教材特點

2014.8  

debug  

•  debug  

 Scratch 2.0  





教學檢討
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Coding for Fun  

 ScratchEd  MOOC



 MOOC



MOOC (Massive Open Online Course) 

•  ( ) 
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MOOC  

• Open access/

 

• Scalability/

MOOC 

大規模開放式線上課程 



Udacity ( ) 

Codecademy  ( ) 

 ( ) 

Khan Academy ( ) 

edX 

COURSERA 

code.org

與電腦資訊相關的MOOCs

http://code.org


Udacity



Udacity CS101





 

•  

•  

 

•  

•  

•  

•

Udactiy 特色



 

Nanodegree  

• Nanodegree ($199/ )  12 

 

• Nanodegree Plus ($299/ ) 

如何收費



Udactiy 人力資源公司？
 

• Udacity  

• / Google Facebook at&t

GitHub Hack Reactor mongoDB Zipfian 

Academy Amazon…… 

• Georgia Tech ( San Jose 

State University  



Codecademy



Codecademy 

 

• HTML/CSS 
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• jquery 

• Python 

• Ruby 

• PHP

Codecademy
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MOOC 使用經驗
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 Udacity  Python 

 

 2014  Python  
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Udacity 模式 



Coding for Fun  

 ScratchEd  MOOC



Coding for Fun  

2014.12 ~



Coding for Fun 的歷史...
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Coding for Fun 的歷史...
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Coding for Fun 的歷史...
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Coding for Fun 的歷史...

2015  11  ~ 2016  3  
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• http://coding4fun.tw/product 
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•  7 
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Coding for Fun 主旨

 



Coding for Fun 服務對象
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協助老師進行教學

 

•  Coding for Fun 
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Coding for Fun 學習目標

 Scratch 



傳統的 Learn to Code

Boring
 

 

 



Coding for Fun 課程概念一

   

Code to Learn



一步一步「依樣畫葫蘆」地寫程式

Boring

 
 WORD  



Coding for Fun 課程概念二

 



Coding for Fun 課程概念三

 
 

 



Coding for Fun 課程概念四

  
 

 



Coding for Fun 課程概念五

 

 Scratch  



debug 
debug 

debug 
debug 

  

 

 

  

 

 

remix 

true/false 

Water 
Slide
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Coding for Fun 上課需求

 

• Windows/OS X/Linux 
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 Break 



 Coding for Fun



http://coding4fun.tw 

http://coding4fun.tw/scratch 

http://coding4fun.tw/product 

http://goo.gl/JCFDxG

http://coding4fun.tw
http://coding4fun.tw/scratch
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Coding for Fun 特色

 

 

superpower 
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Coding for Fun 特色

 Scratch  

 

 

 

 

  

      https://scratch.mit.edu/studios/1959814/

https://scratch.mit.edu/studios/1959814/


Coding for Fun 特色

 

Scratch  (  

 ( ) 

 (                            ) 

 (functions) 

Boolean  (True/False  

/



Coding for Fun 特色

 

 



Coding for Fun 特色

 (debug) 

 

 

 



Coding for Fun 特色

 (debug)  
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Coding for Fun 特色

 

 

 

 

   (1)  

 Scratch  
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不同的創意會被激發出來

 

 

 



Coding for Fun 未來的支援

 

 (1)  

                 (2)  

                 (3)  

  

(1)  (2) 



Scratch 



精進 Scratch

 Scratch 

 

 Scratch 

 Scratch  

 

 

 



閱讀



Scratch 運算思維評估系統

Dr. Scratch 

http://drscratch.programamos.es 

/

http://drscratch.programamos.es


Dr. Scratch

 Scratch  

 Scratch 



特點

 

 

 



分析報告

 Scratch  

 Scratch 



證書



正式的程式語言

Python  

 Communications of ACM 2014 7

Python  Java

 

Python   Java  C++ Python 

 Python  

10  8  Python  

39  27  Python  

3 Coursera edX  Udacity

 Python 



Google 

Facebook 

Yahoo 

YouTube 

Dropbox 

NASA

誰使用 Python？



print(“Hello world!”)                       

import easygui    
easygui.msgbox(“Hello world!”)

小學生也能學



 

 C



誠懇的建議

 

 (C, C++) 90%



程式設計學習地圖



Q & A
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