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In recent years, various countries have paid more and more
attention to information technology education, and more and
more programming after-school clubs have emerged. This
study is to understand the relationship between the
computational thinking ability and programming learning
ability in the upper grades of elementary schools. The
research method allows students to study programming and
Internet of Things courses for 2 days, and then analyzes
the computational thinking ability of fifth grade students
in elementary school. The purpose of the research is to
explore learners’ learning interest, motivation, self-
discipline learning and computational thinking ability.
Whether there is any difference in satisfaction and
learning effectiveness of programming courses. Explore
whether there are gender differences among learners in
learning programming and Internet of Things courses. This
research focuses on the four echelon programming IoT course
activities of the National Science and Technology Museum
and the winter camp co-organized with National Dong Hwa
University. A total of 106 participants participated in the
activities. The research results show that in programming
learning courses, there are no gender differences in
learners’ interest, confidence, motivation to participate,
course satisfaction, degree of self-discipline learning,
metacognition, international computing thinking, and
learning effectiveness. However, in the correlation
analysis between learning-related indicators, students who
are interested in programming courses, more confident, and



motivated to learn, will have higher learning satisfaction
and learning effectiveness. Students who have a higher
interest in programming, a higher learning motivation, and
a higher satisfaction with the course will increase their
willingness to participate in similar courses next time.
Students who have higher interest in programming courses,
confidence, willingness to participate next time, self-
disciplined learning and meta-cognition, will have higher
course satisfaction.

# 2 B 43 ¢ programming, Internet of Things, international computing
thinking, self-disciplined learning, learning effectiveness
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Abstract

In recent years, various countries have paid more and more attention to
information technology education, and more and more programming after-school
clubs have emerged. This study is to understand the relationship between the
computational thinking ability and programming learning ability in the upper grades
of elementary schools. The research method allows students to study programming
and Internet of Things courses for 2 days, and then analyzes the computational
thinking ability of fifth grade students in elementary school. The purpose of the
research is to explore learners’ learning interest, motivation, self-discipline learning
and computational thinking ability. Whether there is any difference in satisfaction and
learning effectiveness of programming courses. Explore whether there are gender
differences among learners in learning programming and Internet of Things courses.
This research focuses on the four echelon programming loT course activities of the
National Science and Technology Museum and the winter camp co-organized with
National Dong Hwa University. A total of 106 participants participated in the
activities. The research results show that in programming learning courses, there are
no gender differences in learners' interest, confidence, motivation to participate,
course satisfaction, degree of self-discipline learning, metacognition, international
computing thinking, and learning effectiveness. However, in the correlation analysis
between learning-related indicators, students who are interested in programming
courses, more confident, and motivated to learn, will have higher learning satisfaction
and learning effectiveness. Students who have a higher interest in programming, a
higher learning motivation, and a higher satisfaction with the course will increase
their willingness to participate in similar courses next time. Students who have higher
interest in programming courses, confidence, willingness to participate next time,
self-disciplined learning and meta-cognition, will have higher course satisfaction.

Keywords: programming, Internet of Things, international computing thinking,
self-disciplined learning, learning effectiveness
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Fo 3 EHEEEL e Fe a2 B

I #HZ2RERH T MG WA T ARG ES
2. HguctEEvegee "MK, - TRESE, & TRERN
3. HEFE S AL RBHEREITFESIN  MA/EFEE SRR -

B3 i 4 $ F Y 5

Fi8 STEAM # 7 » 55 232 3 E+» £ Y (Double PBL) » i% i ko3 =
FORFAPHEPEREROFARFEF Y PAME AL ES BB F
VBB o BB AR MR 0 SLATESAR AR B s 0 T RN Y DAl R SR
PRR S FENFE NG E > 4 @A Rmid 4 o STEAM R 5 23R ¥ JiL
FE_A (% T P FL)B b AR SR 0 5 AR r A FEECHE N PR A 0 6 A B 4
iR bt STEAM Sz e 323 B 4 3 B 2 6~12 h £F £ B > 7 485 4%43
IBEFT L E R 6 RE BN EPEER o
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31 B w3

SRR LM Y T AR TR BREL AL 35
AT N FES T AEE Lasm F% KELE® #Bfﬁ? gy REE LA
FAENAENET RS AN R AN EE L Bt &1 2 (Groveretal,
2014) - 7]‘/};1‘17“ 12 Scratch #2383 3 5 4 » ¥ % & Scratch for Ardumo RN f%éﬂcﬁ. ’
HE_Q P X dgukfe 0 % - X L Scratch #2358 3% 3+ - % = = % Scratch for Arduino

23K 0 I (7 2018 # W §N2 BebrasiE B L PR E 0 0 R 2 A F

?4}375‘5:@’*@-,7:\, g-mﬂ 4 o

32 11k

- Arduino
AFE g AT 0 Arduino B A B85 A i UNO %% > E_p % Arduino # 48 %
PEBRAHFEPEZ BRI T AR -

= Scratch ﬁii\‘r}:\: W
AFE g ¢ * Scratch 3.0 a4 > H235v g d ~ L F B8 o

23 Transformer-community v2.00.1110 oo &=

Kodorobot

FHEEA
J s4APlus & =
S2A Plus

LCD MR a8

LED %EF#
A - -’ " . “11°
{\- iy CON3 (USB-SERIAL CH340) .
Yook E

: rA BB A
Easy Moauie Shipld % :

r {& A Scratchx

K i a

kodorobot -/

B4 =51 B4 57 By B g Transformer & £ 25 4 &
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=R Scratch for Arduino

57 7 i¢ * Scratch for Arduino &_r4 Scratch 2.0 %< 4 5 # 3 1 £ > %] Scratch
¥ Arduino i F AT U2 & K AR Arduino B & BN A4 B E o SR
AR Hd r d 2 H BB A Ky B Ff (www.kodorobot.com) ¥ mTransformer
BEEARN > Ma g TR M R AR R A s o

w2016 # SAFEEL L APRE
2016 & S A REE Y &awﬁﬁf\—&aﬁwméiﬁ‘ﬂ‘¥ I
FV I A EFAE AL TP e TR -

33 i HA

A g V- R fi%‘fl gﬁ#%x:}aﬁ_-\.?{ax I w 2320y m%‘f;}_
Py g 5% T %2 2018 & Bebras ®% L ﬁ#?%%z |5 %0 25 2
2EE LA BT 4 AL 844 A 4&1 22 4 > g X gl 106
A o % - % % Scratch 242~ % - % % Scratch for Arduino 242> % 32 % & 4 ﬁ‘fr
A RN FTEEFL A AP RN R AR L B P RIS )
oErFERL A2 MAF K BHRIRSRIEREH o

3.4 =3 W

7“55 B p/z’ﬁj ol 7?? ’EF#%)‘[N;{E
58K 0 F iﬁ»ﬂ\% 106 % - PR 5 108 £ 8 % % 109 & 1 * ,Tv;faﬂmz;;%ﬁ
Ao F-FHAEA X FEPFRFES F 98T T £ 4 80 Bebras MEE L L ey

# # (International Challenge on Informatics and Computational Thinking)# # 15
Bria R ARV FPEELANS A N EHA A
WAERFELY Aol o RO ERELLS T EFEIHTAREDE Y B
PERFE A 5 60 A 0 B A i 300 A 0 iR PR e d e )RR DAL B
RS o RS NSRRI P A S g HEFY F
S b S R RN 7?‘5@&9 PRI A CBMETE L FERE
BEYV H R ET AL DR ALY FEAMAE A R AL BT A
?f}(q‘ m?“ﬁ# o 12 ;E}ﬁ~ﬁfp.sp~#ml‘ﬂk? EE i 3 REFIEEE o H PSR

R FAES K IR kAT ) A AR o Y X

T PTAP o

FEAT 0 @ g AR AR Scratch (RIS SRS F Y A I8
A 4e ~ Kodorbot ~ Micro bit » & 2Az @ foaf 3% 3 $ 4 s e cni B &2 802 > 5 0 2R
I AP RE Y P ERA S Sp G S o IR GRARIOP e B - 2
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% Scratch ##% » % - % % Scratch for Arduino #2;% % 4~ B iz - 5 - %
FORGRAERERLE Y3 RERITRHR O RGEY ST R R T AF DX T
TREFFYHEN S REEE L AR -

3.5 HAP 7

AR I AR F e

o Scratch 3.0
- mmane

2R SAR E A 1
TO3_KFRFERE

& python’ ® ) RH.13— TERM,

@ | B8 Bit >
" #sMicro:bit ##%Python I:..

EHFARAR RRTRA

5 233 34 5 e oAE N 3
36 TRk
AP EE AP SR PR EE S 2 - B L E SRR

PO e BRAT 0 FATE B T AT
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AREAXORRWR o MAE
HEMPSWELAN - EuA
odorbot W - RERERE
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» x‘- e
Bl7 B0 A EA R EMR kI P oerEEsh R

Bebras chipls %% > 2IRPISR A BT 0 i 1264 > AP T BT 4
ELS HE B S A BT R0-TAS R A BE244 0 T A e Ak - F
P72 30100-1244 i % A > A #5154 5~ 4 B0 R & § chA o &
#2004 oo % = F e iE A 150-174% B F 4 A #8445 TIEsdE 118Av\
o s 1034 5 &4 A J224 0 T iEA He i 1534 0 ¢ i #ic s 1634 o

. w‘( ‘«31

2. REEL LA u LR et

Gender i #c BA
g4 24|  28.57%
0-74
L4 3 13.64%
74 14| 16.67%
o9 Lo 3| 13.64%
4 15 17.86%
100-124 , 0.000%
4 7 8.33%
125-149 . 4550
4 7 8.33%
150-174 4 4| 18.18%
4 6 7.14%
175-200 4 3| 13.64%
2002 + 74 11| 13.10%
4 6| 27.27%
74 84 1184
T 3o i
L4 22 1534
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[ PR R A B
03 28.57%

W54 Bz 27.27%
0.25
0.2 oy 17:86% 18.18%
015 13.64% [J 13.64% 13.64% 3 109
9.09% _ ... .
0.1 | | 8.33%  8.33% —a%
I 4.55% I
0.05 I
: I
0-74 75-99 100- 125- 150- 175- 2000
124 149 174 200 i
BI8 B"Fred Las Bofu L ot i
43 8V R B LB m st
Gender i # Ting | BB F I ok
52 84 73.45 17.177 1.874
2y =z
e 22 74.39 15.154 3.231
52 84 3.75 702 077
B
-4 22 3.92 501 126
N 52 84 3.63 817 .089
(IS
’ L3 22 3.68 800 171
52 84 3.32 .853 .093
TXEERRE
-4 22 3.14 1.125 240
52 84 3.73 .832 .091
B 4%
-4 22 3.55 918 .196
54 84 3.64 518 .057
mE R
-4 22 3.76 .625 133
) 54 84 3.55 125 .079
pEgy
-4 22 3.59 .636 136
l g4 84 3.68 847 092
i$ K A
4 22 3.81 .608 130
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8 7.357.44 -
2 B 24 B 2
6
5
. 375392363363 3.73 355 3.64 3-76 3 55 3.59 3.68 3.81
3
2
1
0
i L ] & e 5D \\>
,\__._4\,-'_? v \{\\ .'4_1/0

MO A2 33 8 ¥ SRR LB R

ek T 0 AR RFE Y SnEEBAE L Do B BREL R R BRIATT A
TEF M G BABEEY AR TR RARF BB EBLRf S
VoA BaE SRR LR B
R F AT EEFOR G TXLEARER R CBLA - Y
W FP A BB o T AR
B ARE CPEEYERBARTI AL RFOMG BLREEY S 2
#

??%Ei?§¥m%l°

1.4 49 B A 47

Ao | ma | R ;;; 8 1 ’Zg“ ; g‘ ;;i
# % 1] .66% | 4x*| 12| 3g**| 38| 13| .21*
w45 66** L] 71| 31| 47| B0 | 20k | 42
f o B4 | 71 1| 2| 44| 44| 5% | 38
R 12| 31| 12 1] .63** | .44*| 20%| .3g**
B i 38 | 4T | 45| 63 1| .69% | 44| 51
AR 36% | BO** | A44Fx | 44%k | 6Or 1] 28| 46
PRy 43| 30%%| 25+ | 0% | 44| 28** 1] .56
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T 21% | A42%* | 38** | 38** | 49** | 46** | .56** 1

4.1 B & #53)

AR ﬁi;‘&?*’#% AL 0 S8 F HHAS K fﬁﬁ*%@‘ G~ B g
PEEYEEFELENY  HIEAERLARZ s.f N e i d § =P AT en
BEFO- RESETH 3 /Jﬂéﬁ’—i’ﬁ ERCRIP - ) ﬂﬁiﬁf-}ifﬂipfﬂ ki
FA MR ER A RERS - LA 3 0 B & (composite reliability)
HBCp %3006 2 B E (ForneII&Dawd 1981)0%53#J°§ﬂ%ﬂ’“ F%09 BHH 2
:sgqu. B ER Y 079~099 oy % b?*“?*“m‘% VPRI o

SRR R R USRS TR 0 AokD AT o AP hE - BiEG
Z gé» TRY A»080 - Bipe hTiog L T 5§ (Average Variance
Extracted, AVE) ¥ + >4 g 8 ¢70.5 12+ (Hairetal., 2006) i& & % #73& ) ik
Ho AZE- Lt s p oAy oonen pt iR B RS P B G 2 LRI M R
BB RERA o FTORREEE (AVE E)4% 0 A7 7 4F DGR
BT ROT R o B T 0 TR F R PR R I RTR R RN o

35 2R S LarE R R Bk RE A TS

\Y
L 7

Inte 83 90 .86
Confi 89 93 71 .90
MTV 95 96 48 .45 .90
Self 94 95 41 .39 52 .89
SAT 93 94 57 51 86 .53 .70
SDL 92 94 .30 .26 45 57 40 .83
Next - - 31 A2 62 38 51 .20 1
CcT27 87 91 31 .33 53 48 43 48 25 82
ICT - - .04 .02 -18 -07 -18 .10 -04 .05 1
Perf - - .67 .84 38 22 40 14 12 29 15 1

I MTV 5 #+4% (Motivation)~OPT % % ¢ (Opportunity)~ABL % it 4 (Ability)
PI % I # 3 # (Peer Interaction) ~ TSR = f* 24 B % & & (Teacher-Student
Relationship) ~ TMX % B Ff = R 2 # B % (Team-Member Exchange) ~ TIO 3 4+ ¢
e % B 28w (Tertius lungens Orientation) ~ KSA 5 24 % it & (Knowledge
Sharing Attitude) ~ CPl % # % ¢ ¢ % 2 & g (Crowdsourcing Participation
Intention) ;

ZM % T 32 ~SD % % £ (Standard Deviation) ~ SE % &2 % % (Standard Error) ~
CR (Composite Reliability) = &= ¢ & ~ CA(Cronbach’sa) = 5 & ~ AVE 7 T 35%
® # -~ TE 5 Total Effect -

HEML AEBST AR ERE I RBH LMD BEE L B2
M e o
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AR R F it g8 SPSS 22.0 WRiE 7 AL A 470 T+ SmartPLS 3.0 B ok
A B o RS FFE TR 05N 2 2 (Bootstrapping) £ 781k Hk 0 15
BRI AYTE B FE e 8 YT o kdpAp B A AR S SA sl R
BT ER A fdkeniz it 5 Hi2 (Bootstrapping) 0 £ - fEa#
G322 BEER A TR OE MR (Re-sampling) » & 5 3+ 5t £ hk fie o
Arde I EET Y BR S % "9‘—"" DRI AN K RS SRR E EE Y B =
0.30 ; R2=9.2%) 2 ¥ #Az % 2 A (B = 0.12)F & » EF PP £ 3 h@isp =
0.12) ~ & 48(B = 0.72) ~ BR3P = 0.08)FHHFALB L AT & » HF R F
(R2 77.1%); B £ Az am LA B=0.51) ¢ B 5L = 52 LA (R2=25.6%) : A
ME N L AP = 024) 2 HikAEPE AL APB = 046)r & B EH F Y Lox
(R2=25%) -

BEEH
0.30%*** (R2=9.2%) \\\ -0.14 — T
) {1:30) EERG i
\\ /L;\l
B4 i \\\ N,
0.14% 0.24%**
0.12%** T SN . (1.49) . (3.25)
(2.40) (17.29) | (5.46) | BRZSETRE |
v (R2=25.6%) BB
wEE (R2=25%)
(gg% 7 (R2=77.1%) 0.46%** e
;/” r'y (5.53) ol

Bl K 0.08%** e
(1.65) //0/602
* 4k —— _.-70.
0(2950) B A] L7 (0.02)

(R2=15.2%)

5. ¥ frdp i

LT bRSRTRY Y o Y H e v s B
%&ﬁﬁ&&~ﬁé§”ﬁ§‘wgwwﬁ§”éx’ﬁlﬁ_ﬁWP iy -

BV ARMApIERE dp b 247 0 B2 HARN K e ey R v F
Vos 0 0¢7 mémﬁﬁﬁ&&ﬁ§“*&°§iﬁﬁﬁ&¢?ﬁ%ﬁ%
ABE Y B E H AR KRB TR R R €W AT T SR AR TR o
FAHRNRIHAT RFOFLE Lo TR ELHE P BT Y 2 BRI
Wg?@%ﬁ%ﬁﬁiﬁoﬁpilﬁﬁﬁém_ﬁ%*%@?ﬂﬁ%i@m~
R AKFT A A R E R oL NS FEY 2 N ¥ b B A
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Contents and Preference Ratings,
Vietnam Journal of Computer Science
7(1), 1-16. 2020 & 2*
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2020 IEEE International Conference
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(SMC), October 11-14, 2020,
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Efficient Data Mining Algorithm by
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