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ABSTRACT

Computational thinking involves a set of problem-solving skills related to expressing problems
and solutions according to procedures that computers can execute. With the rapid development of
information technology, countries worldwide are actively promoting education related to computational
thinking. Students from all fields are encouraged to take computational thinking courses. Among the
strategies for teaching and learning, programming is considered the best for mastering the concept of
computational thinking. However, students who are not computer science majors often find
programming difficult to learn. Therefore, computational thinking courses should use visual
programming platforms with simple building-block instructions to allow beginners to easily understand

programming concepts. The majority of visual programming platforms lack testing systems that allow
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teachers to create exam questions, automatically calculate scores, and query students’ grades. In this

paper, we describe an online visual programming test system based on the Google Blockly library. In

addition to allowing teachers to create questions and students to self-practice, take tests, and

automatically receive scores, the system integrates Dayeh University’s schoolwide information system.

Test scores can be directly imported into the student score system, offering substantial benefits to

teachers of computational thinking courses.

Key Words: computational thinking, visual programming, test system, Blockly
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HE&H (Level) » SESERIFILREER S - EREEFRE
AT I AR A RED (WfE 21) > BATHEH
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GG EEAY H A H g H i EBURZEE RN
= (WE 22) - (EREENSEERNL > BIAREEAE T 5
AR A T -
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B H &
BEEaE:
ERREE ) Decomposition
() Pattern Recognition
() Pattern Generalization and Abstraction
) Algorithm Design
) Unselected
fi$aviciH [ Arithmetic
0 If-Else
) Loop
) other
) Unselected
Level: Choose...
Item info will be listed here...

H 20. EEEHER

checkbox item_id  i_title core_unit  progrmming_type i_level creator
a 1 ball_bounce  Dec,PR arit,if-else g test
(] 2 AtoB Dec,PR arit,if-else 5 test
a 3 1to100 Dec,PR arit,if-else 5 test
(] 4 1tc99 Dec,PR arit,if-else 5 test
a 5 sumlod Dec,PR arit,if-else 5 test
a 6 2to200 Dec,PR arit,if-else 5 test
] 7 teeeesest Dec arit 2 test

Update  Delete

21. EEEHNERERER

2. BEEH TR

T REERE - HEEHESEMEE -

(1) ZHERE - HERERELAFA Blockly i iR - T

BAEN 7 B RiTEIRE - 2 A/2 Test B Item > Test £EEK

([ 23) AERESHERER - FSEHERD
Block s%atpi e El# Lkt - RiE R HA MR
Block - [fi Ttem 28K ([E 24) fFRARVEH @ &—
{lélE 5 Fs—{1 Block » =Ef#acTEER R T » ARER
EAHCAHRARY Block - 578HY Block ([ 24 Hh4LERE )
ZRBIC Y - B PR IR YR H Block (#4555
R EEEE (8 25) -

EERIF
save l.') ‘

e
Describe
Test Level
Repeat Times

Item

Start Date:
Start Time:
End Date:
End Time

23. ZERUFHLHR Test FRBENATEEE N

#misEE B

BESRA:

ball_bounce
EEFeEE: ~ Decomposition

v Pattern Recognition

) Pattern Generalization and Abstraction
O Algorithm Design

EREE @ Arithmetic
w If-Else
O Loop
O other
Level: 8
Mission: SR
Instruction: DS
Answer: 1

Missionimg: missionimg

HWIZIES | RBEGTOES
BigEE FEECAE=E

Instructionimg: Instructionimg

Toolbox: WiTEE | RWEEEE Toolbox
Workspace: BIZRE | mE2CARs Workspace

Update  Cancel

B 22. {mEEEER

ZERT

Test ball_bounce

[ _ltem I

item_level: 8
core: dec, pr
program: arit, if-else

AtoB

score

item_level: 5

core: Dec, PR
program: arit, if-else

1to100

score
item_level. 5
core: Dec, PR

program: arit, if-else

1t099
score
item_level: 5

core: Dec, PR
program: arit, if-else

24. ZEEUERLERT Item FEEAREHE
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Title [ »
Describe
Test Level

| testlevel
repeat_num

Repeat Times |
Start Date: |
Start Time:

End Date:

End Time
ball_bounce
score
item_level 8
core: dec, pr
program: arit, if-else
AtoB

score

item_level: 5

core: Dec, PR

program: art, if-else
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EAPEEE (Workspace ) 3 s 125 - SEpiiEs1& - RES0 E PET%
Check $itfamEZE @ BHEEHREFBUNE R ILHEE S - 35
B4 N /NI Ay 7 AR AT R 2 0 Bl - H
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G IR AE 31 LA -

EEEM

=L

Level: ‘ Choose...
BEtARST: [018r07/22
FERE: [2008r0722

Item info will be listed here...

B 26. ZEEHEMH - BESHEAHIREKED

checkbox  testid  testtite  des tlevel repeatum  start time end fime creator
5] 1 tastl testl H 1 018-10-00 10:00:00 2018-12-00 20:00:00 testl
U 3 testdB8 testeBs 1 0 NIMOLI00000 001220150000 testt
fesLid lest_tille ilem_Litle ioder paint

1 fostl ball_bounce 1 25
1 festl AloB 2 5
1 festl tolld 3 i
1 festl teeeeesst 4 25
3 tosthss 1tol0) 2 50

3 fest888 ball_bounce 1 50

27. BHEHK  BEERURBRINME T

£ a0
EEREE HESBEFTE 1Z/100FZE 13998 =&

28. & FEREEE

[#:=]

Mission
K1+2+3+4+. . +100 NBEEHZL?

Instruction
(1) EFACountE 1 (2)num_Sum i B4 135 4870

m\m].hm 0k My 0 [~ cxrm ] *}AA

IE%E fhtck Python [ Javascript 'O | €
I_Iy S S
e e JS

Math
Text
Lists

Variables =
Functions 1,E = E

ﬂﬂ

29. SFEEEME

El num_Sum - Iu 5[]50'

30. EEREELSE

ct.dyu.edu.tw 887~
FEEZEEEENEEREEE!
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TREE - TIZ89 ~ FLFe ¢ DL Blockly R R LER BB A ST

ZHR T BB R 2 B AR R R A Pkt Y
Block (#0[& 32 ) #j% JavaScript (YThEE (& 33) > I E
AT A B R A B P A R A -

4. &3 EHERT 257 -

& LR ~ DL - MFESE R A I BUHERAE R -

(1) % EEs  ERAVHERE ER B BERRERED
R AR A Sy (18 34) » HIEg H AR
2019/1/7 2 2019/1/16 » HERNZ 3 RIEE 73 » 73 Al R B AL
Bl RN RUERBERAZ OB SR E T
Ry ER I EREAEIE G 80% 3 B firRHAIE & EAE S
seat Ry H84E 20% 08 Rl D 4R IL RS - S5 —
Moy B 20 73 - 136 —RERIIRE » B0 10 73 - #E
ANMEEZ F > RSB ARTE ZE T ([ 35) » BAK

c= num_Sum - JORR 0]

] to m by n

do | set MIETNES to | num Sum - (i - |

—

prnt |
Bl 32. fFAEEMY Block

ct.dyu.edutw BER

var i, num_Sum;

num_Sum = 0;

for(i=1;i <=100;i++){
num_Sum = num_Sum + i

}

window.alert(num_Sum);

& 33. Z48#RL JavaScript WEET

TR

1. HEI: B1/7(—)08:00% 1/16(=)08:00f

2. BEE SRS -
a. BRLURE RGN OGBS BT  EARERRIEE - 15
80%
b. R FyE - 1520%

3. BT R AR N

B 34. REASER E@ERREIAR BN

Thik G B EUEBERGAER (8 36) BRI & 75
HE NG —REBLEE R (8] 37 ~ 38) > [fiiE KA
R AT A A B R ey Hoh = (E LS 73

Fy Pattern Recognition~ Abstraction £ Algorithm Design

axa T e H ZORAIREC -

(2) v - e TEE Pl (B 39) > HREEIR
ERRNEE IR G R R
BUTBHHETT - BUTSEVEER > S5 1530 SEHAE
T 24 WYSERGHENR - S 1409 ERAITE T 18 #h5¢
LD > B ZRAIHEOE & U2 48 31 B8 A B HI

B PR R ACE AR E R -

LOGIN

Forgot account?

35. HEES AEH

B FIEEE BRI |
O fE5E1/7(—)08:00E1/14(—)23:59 |

_~
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36. (THSBERERE
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35—

=2
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EFE— 20%)
K1+2+3+4+..+10 NEES RSB
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EEBcountEIE » WsumBRILFEM -

e
][]

|

|

I Logic
I Loops

I wmath

I Text

l Lists set G o
|
|
1

Colour

Variables

Functions
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(3)

4)

(5)

& 38. HlERsE _EEH
MLEE

B 39. B EER

TREERER - (FEERREI T BWIH ([E 40) > 47
B RERSRBLIESE - SUE TR AR - &RE
RFEEBSNE ~ $271 ~ THAE (Toolbox ) BEEER
BURTJT (8 41 S5 42) - bR T BUREREEERN
B2 BEBFEER Block FTEMILE -

HBREESR + BICHERGER - TSI ARR 1800 A » 2R
MEFE LA 1530 ASI1iERF 5 RS ERIH T
F—ERC T B 20 77 0 3 1530 55 > BEAF 55.8%
e R R BB 153 55 1409 %
EEERE 7.026% °

REICHERE T AT REENER EEKERGHE)
HIE 125 Ry IERERY (B Fraea AR A a2 B
P SR (A0 43 ) - &EBIERHYEEER - FERE
H et 5 8 LAY T R e T e & 4 e E
B LFIET ARG AE -

FRAAPEH IR A - R LSRR TR R A4S &
ISR ARE IR RCE AR E S A S 5L RIS Bk
HIERAE L BEAL AT AR AL 23 - BB Semltk » A%
& ] DARHER AL 4B PE HH Excel #E o FFEHHSERIUETR
Excel 18 LRFISATHINE 24 > A SR EE]
BEREEIARE SRR (Al 44 ) - R AEh T8 —(E(E
T AEL

N e o
RIBHETRESAT £+t £ RE—O%
R 0N EE LRI | B Bl 4S8 22 A5
O EHBE1/(—)0800E1/14(—)23:59 ¢ - E =oN= ﬂéj
EnER B @imiosn)
E—R4096ARBEERET » E—REMERIE04BARNEE  B_REHER .
Eh- BEI1024AREBE - HS=RENERKES12ARBE.. KITHEE « RIIEFI0R B
2019-01-0819:14 EENRESE?
© == = Choose...
BENMNER
HERrepeatER + Thiinit_heightKFRIEEEZE 1 bounce_height KERERE »
P  GEEEIX
e H 40. BAEEEEHEHE
» Logic
Loops e —
Math g =
B BEEEEN
Varables
Functions.
print
repeat ff] omes == f0721024
do
B 1
print |

£%

K14+2+43+4+..+10 BOEE HEZ?

BE/NETR
EEACOUNtEIR « TLIsumB SRS -

et 02 ol = oEH b oK
do

1 Logic

I Loops

1 Math

I Text

I Lists

I Colour

| Variables

I Functions caunt with [ from to vy o]

m:éiﬁ!mﬂm MEHM ':i
H 41. BAE—EIFEGEREN

i =

BrEEa

5 fo7z1024

=i 2

54 |

£

EHd00ARREEEET S RERERE048 L NHBE
BEL024ARMBE » E—EMERMEL12ARNSE. KILEE .
EHEARESE?

BEET
EiEArepeatELR « Whlinit_height t=#RES = - bounce_height CERESE -

» Logic
Loops
Math
Lists
Variables
Functions
print
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TREE - TIZ89 ~ FLFe ¢ DL Blockly R R LER BB A ST

=24 init_height = Ris]

repeat | times

(=T bounce_height - R
—

init_nheignt * M = - |
bounce_height =

& 43. DB HETERAIES

prnt

&g}ﬁﬁ'ﬁ%ﬁ RERON7 | AMAH | BN
t-Portfolio

’ i RS

R 2

B AR ¥

RiERP : RS

NS M PUIHE> BIRBTE> BARA > ASAPT | 3846
R -
JamEE R MVEHTANG.  BETIR RS
‘j::: W 150 KAl 1BA
7
RGN 7
Wakny 1 8072 1 g8 65.00 F
Eﬂzvg 2 BO72 4 a2 B 20.00 ~
e 3 B2 6 o 56.00 #
S 48072 6 ®oB 60.00 #
BT ER 5 BO72 0 B OA 92.00 v
TERREER 6 BOTS 3 "W 86.00 #
7 BO78 4 U 69.00 ~
8 8078 4 El 83.00 £
9 FO70 4 = 0 47.00 v
10 FO76 1 F 47.00 ~
11 FO76 2 L 49.00 ~
12 Fore 3 ) 98.00 #
13 FO76 4 L2 3 50.00 e
el 14 FOT6 6 & " 67.00 P

B 44. BAHIRBEEAGER

h - SEwEEARREE

AL EVEH—EDL Blockly Ry BLaE > U LR2 =R
Mz e fUER B ERER HUMRFE 2 > bR 7 3E0
B AR SR RIS > BTt n] LLE T - SO B AT
FRHEARAILIC T - AL E BT » I SR By
BB RARR G > SRR PSR IRE B AHIES > FEAR ST
B4R AENE Excel 1EAEEATFTE ASAHINE R8T
FEERANBURSHIEIL T » BRI B RE iR (A &
RHIER] -

RGN LB BB 0 7 TR R H Rl
GEEMETERAATEE - B BRI - KRR AR
A4 Scratch Byt IS - fEfEARS [DRSE-EH -
W RPGRE AT AR B 2ot b - SR R D AR A R
ENTESE -

ke

G E A ERRE R4S TS S M (B ALY

o EEETETT o

SEIUR

10.

11.

12

13.

14.

15.

BB (R 99) PLVTK Bt (s LI2 s TR
RS B2 FER > REARSZEN TR -
FERIRE (R 105) ERER RGNS P ENBESGTZ
T BENRE) > 60 143 - 155
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