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Introduction to Computational Thinking
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Jeannette Wing was Professor

. "BERMGSFASKRNSHNENAESETEE | e

term ‘Computational
Thinking’.

R~ A ETE AN BITAIEAR B4R
" (Wing, 2006)

"EEBHER MR AERNEX B E SR
PRfsA—TERBARTL"  (Grover & Pea, 2013)

BRI
Wing, J. M. (2006). Computational thinking. Communications of the ACM, 49(3), 33-35.
Grover, S., & Pea, R. (2013). Computational Thinking in K-12: A Review of the State of the Field.
Educational Researcher, 42(1), 38-43.



o

T+-2§ZEjLiE§}ELA¥_EEi

- JEIRAMMPIIRKNES BHEER
. EFCSTAL T EiRIE | 372

- —HEREAHENEREREN R - S ERTMERE - B - ERNFERER
READFER - WELDSREERIFMAVBETI(CSTA, 2011)

« SEUN T RUURHR ) BRIE
- NRBNIRHR G T A BEER AR B RV B4 (ACARA, 2013)

.

. Wi TEE , B
- —EEERBEREER 7 s AREAERTDEZEAENEHERET
(DOEE, 2013)
- BRE TEANE, B

- BERERESTIBRZB#EET) LD ITERE - SRBENE - WETAN
FPRR(BIZ - 2015)

51 EEENRIEZATAS ( Computer Science Teachers Association, CSTA )
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« (CSTA (2011). CSTA K-12 computer science standards. The ACM K-12 Education Task Force. Retrieved from
http://www.csta.acm.org/Curriculum/sub/CurrFiles/CSTA_K-12_CSS.pdf

BN TEURIE , RE
 Australian Curriculum, Assessment, Reporting Authority (ACARA) (2013). Draft Australian curriculum

technologies. Retrieved from  http://consultation.australiancurriculum.edu.au/Static/docs/Technologies/
Draft%20Australian%20Curriculum%20Technologies%20-%20February%202013.pdf

RAEE T EE L RiE

+ Department for Education in England (DOEE) (2013, September 11). National curriculum in England:
Computing programmes of study. Retrieved from  https://www.gov.uk/government/publications/
national-curriculum-in-england-computing-programmes-of-study/national-curriculum-in-england-
computing-programmes-of-study
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« ISTE (2011). Operational Definition of Computational Thinking. Retrieved from http://www.iste.org/dqg
ct-documents/computational-thinking-operational-definition-flyer.pdf?sfvrsn=2
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ERFE @ Google (2015). Exploring Computational Thinking. Retrieved from
https://www.google.com/edu/resources/programs/exploring-
computational-thinking/
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Google ISTE, CSTA& Selby
(2010) NSF (2011) (2013)

Data Analysis

Data Collection

Data Collection Data Analysis

Data Representation
Data Representation

Algorithm Design Algorithmic thinking

Simulation Algorithms & Procedures

Pattern Generalization Simulation Generalization

Pattern Recognition

Evaluation

Parallelization Parallelization
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fun append (xs, ys) =
if null xs
then ys
else (hd xs):: append (t1 xs, ys)

map (f, xs) =

case xs of
=11

| x :: xs' = (f x)::(map (f, xs'))

11 a = map (increment, [4,8,12,16])
b = map (hd, [[8,6],[7,5],[3,0,911D

CPU

Control
bus.

INPUT HIDDEN ouTPUT
LAYER LAYER LAYER
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. 2 {E(Abstraction)

e [(REMET AR B EREERS
o Y BRI S R{ICAV S E (—RE)

‘ .z \
.
¢

A havef three orange cats
',,l ‘have two yorange ¢ chalrs

’ \ Yove OFC\N)"» o
ZRIAH -

Kramer, J. (2007). Is abstraction the key to computing?. Communications of the

ACM, 50(4), 36-42.
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using namespace std; 3.50 The sketch depicts a one-degree-of-freedom
raveling to the right at

B i constant speed v when the road is not smooth. The

i Hint main() { mass is 1200 kg, th

int number, reverse = 0; The clevation of a ce

cout<<"Input a Number to Reverse: ";

lc 30 i High bompe apaced o & sia
7 cin>> number; Re-Statethe Re-State the Desired 2

m, specifically, z = (x

at speeds v would
nt y (o be resonant

for( ; number!=0 ;)

t Step3 (4 Detormine the stcady-siate displacement y
1 reverse = reverse * 10; Re-State the Problem combining the Wheay =S evs

g reverse = reverse + number:l0; Current State and the Desired State

3 number = number/10;

£ ) +Focused on one Problem.
5 cout<<"New Reversed Number is: "<<reverse +One or two Sentences.
6 *Doesnot suggest a solution.
return 0;
! I Final Problem Statement I

16/8/15 HERESBHERIEE
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- X TV 458 (Pattern recognition)
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vn(j) =Mm [di; + vp—1()}, 1=j =N,

; Capacity (0] 1 2 3
H (0] 0 0 0 0
1 0 0 0 0
gl 2 0 0 0 3
1 3 0 0 0 3
4 0 5 5 5
‘ 5 0 5 6 6
’ Y 6 0 5 6 8
maximize Y.y Vi T 4 0 > 6 2
subject to 8 0 5 6 9
Ziel..j wir; < k 9 0 5 11 11

:I:iE{O,l} (i€ 1..9) v1=5 V=6 U3:3

w1 =4 w2=5 ’LU3=2
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HEEBHE(Algorithmic thinking)
» ELARFRETUERE BT AT

Father gnaws the tree

Little beavers gnaw all

branches
father h---)
Mother - I .
children I | IR

| i i 1 |
30 60 90 120 150 min
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_ 3 C Program for Bisection Method Source Code O=BEMEAC

ﬂX)_x -4x-9 1 #include<stdio.h>
2 #include<math.h>
3 float fun (float x)
4
5 r n *x*¥X - 4*x - 9);

F(x) . eturn (x*x*x X );

7 void bisection (float *x, float a, float b, int *itr)
8 * this function performs and prints the result of one iteration
9
10 *x=(a+b)/2;
11 ++(*itr);
12 printf("Iteration no. %¥3d X = %7.5f\n", *itr, *x);
13
14 void main )
15
16 int itr = @, maxmitr;
17 float x, a, b, allerr, x1;
18 printf("\nEnter the values of a, b, allowed error and maximum iterations:\n");
19 scanf("%f %f %f %d", &a, &b, &allerr, &maxmitr);
20 bisection (&x, a, b, &itr);
21 do
22 {
23 if (fun(a)*fun(x) < 0)
24 b=x;
25 else
26 a=x;
27 bisection (&1, a, b, &itr);
28 if (fabs(x1-x) < allerr)
29 {
30 printf("After %¥d iterations, root = %6.4f\n", itr, x1);
sl return @;
32
33 x=x1;
34
35 while (itr < maxmitr);
36 printf("The solution does not converge or iterations are not sufficient");
37 return 1;
38 }

http://www.codewithc.com/c-program-for-bisection-method/
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Computational
Thinking

Community,
Global, and
Ethical Impacts

Collaboration

Computers and
Communication
Devices

Computing
Practice

CSTA (2011). CSTA K—12 computer science standards. The ACM K-12 Education
Task Force. Retrieved from  http://www.csta.acm.org/Curriculum/sub/

CurrFiles/CSTA_K-12_CSS.pdf

\EL oSN

Concepts

Logic
predicting & analysing

P

Algorithms
making steps & rules

Decomposition
breaking down into parts

-

Patterns
spotting & using similarities

P

Abstraction
removing unnecessary
detail

Evaluation
making judgement

The Computational Thinker:
Concepts & Approaches

st

P

Tinkering

experimenting & playing

-

Creating
designing & making

Debugging
finding & fixing
errors

L

Persevering
keeping going

=

Collaborating
working together

http://www.barebootcas.org.uk

Barefoot
Computing

(OMPUTI NG AT S(NOO[

saydeoiddy

www.barefootcas.org.uk

© Crown copyright 2014 (OGL)
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ERIFE ¢ Barr, V., & Stephenson, C. (2011). Bringing computational thinking to K-12: What is involved and what is the role of
the computer science education community? ACM Inroads, 2, 48-54.
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