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The purposes of this research are as follows: (1) to develop a learning model of robotics
activities and problem-based learning to promote computational thinking skills among Grade Three
elementary students at Srinakharinwirot University Prasarnmit Demonstration School; and (2) to study
the results of using the learning models. The instrument for the development of the design was
Research and Development (R&D), divided into two phases: (1) the development of a learning model;
and (2) a study of the results of using learning models. The samples in Phase One consisted of three
research specialists (Technology Specialist, Computational Thinking Specialist, and Assessment
Specialist). In Phase Two, the subjects were thirty Grade Three elementary students at Srinakharinwirot
University Prasarnmit Demonstration School and used cluster random sampling. The statistics used
for data analysis were: percentage, average (x), standard deviation (S.D.), and a dependent sample
t-test. The research findings were as follows: In Phase One, a learning model of robotics activities and
a problem-based learning for promoting computational thinking skills for Grade Three elementary
students at Srinakharinwirot University Prasarnmit Demonstration School, which consisted of a four-
step process: (1) analyze the problem; (2) design a solution; (3) inspect the solution; and (4) present
a solution. The results of the evaluation of the learning model had an Index of Consistency (I0C)
of 0.67-1.00. In Phase Two, the results of using the model found that the students who learned by
utilizing the model had higher computational skills than before learning with a statistical significance

at the level of .05.

Keyword : Computational thinking, Robotics activities, Problem-based Learning
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wAnF1eriy aananiu liiiasanisAawiiloyun 2.n15ananguu(Pattern Recognition)
= o | dld %/ = % =S o 1
A nstndaudsznavaasilymninanudl virendtaaaeniu undaaluntsudlaoym

3.n99zyansednAtyaasileymn (Abstraction) A NMssryANgAyBasiymlaanisuen
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'N’JM‘V]iSJLﬂﬂ@ﬂl'ﬂ\‘i’ﬂ’ﬂﬂ@’]ﬂ@']u@’]ﬂﬂgﬂl'ﬂ\iﬂﬁyﬂ’] 4.n1908NnkUURANATNN (Algorithm) AD

nnseanuuudusauaanisulaynn Wugluuy dunen A1ds AdANdaIAE @809
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LANFI9AYW (Decomposition) waruigluuy 3an1sNNAINARIEARIYW (Pattern

Recognition) 1l lunnsuiileyun fiFauazainisautivuen apnsevindudoutsznauvas
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ey Idunuanuy i Gauaunsouiilymldisauuaiaausaisaisau Wl
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nireanuuudsuiifyuiedraidudunau (Algorithm) Tadununisaasnisuioyun
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warfalluasAlsznauasauAguiuNIsAMTIAIUIN TINNINALTIEWMUINTAALTS
o v QJZJ/ o dl o o aal A dl [ o
AunnaesdFeuliiuailunazeandouannis 35019 vise UL AwnzaNAUNIIWEUN

v
IWI1ZN1TAALTIANWA L (Computational thinking) HutdunisAatdaudtaToyun

o 6 [

dld o/ A as A =® o ¥
NUENANHILAZANALILNALLANIZAY N1TLAANIDNT Mﬁ"ﬂﬁ"]&liﬂﬂﬂﬂqﬁ‘@ﬁ@ﬂ’]‘WLL’Jﬁ@@N

o | o

< o dJ dl o
AflurTadenilndAnymunu

o

1.3 FANTUAZLATANNANITT AN TAALTI AU

=S ai dl v o ada dl A o a a
AINAITANBILANAITNLNLIUVAINUATANTUASLATANNANITIANITAA LT

¥
Y o A

ANIUANNIDAT Az IBaAl Al
N193ANNTAALTNATUITU (Computational Thinking Test) AAYWANTIAIAN

LUIAATILGILURINTARTIAILINS 11U N1TANAY (Sequences) N199ugY (Loops) Haula

'
al 1

(Conditionals) rfu (Function) iflusi SsfieilunisAmdnsanziiazsenanlilgnisdau
Tdsunsumaunalaas (Computer Programming) FahueiasilafildiansAndemui i
rffmm@umguﬁwﬂué’mww%ﬁ $e1 4 611 A (1) Decomposition (2) Pattern Recognition
(3) Abstraction wags (4) Algorithmic design %‘ﬂ 7981 NARELAT (Gonzalez, 2015) Tha¥nq

LULNAARLLNETANITAMTIATUIDIAINLWI AN LT IUTBIN1TAUIIUATIUE NI A UNNE
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NALIRINTAALTIAIWATU FANT LUFALNI (Brackmann et al. 2017) s lEIAn1sAA LT
AN FIUs AU sz oNAN Y wuumedeuulULLLLIABNASL (Multiple choice) 4
ANMAL ‘Emﬁi@ﬁﬁmmzLﬁuﬁrmﬁugmmmmaﬁﬂu‘iﬂmmuﬂ@uﬁqLm{ﬁq@ﬂ'wﬁﬂﬁﬂmu

AININLTENAL 1

Which instructions take Pac Man' to the ghost by the path marked out?

&

(]

The following set of inatructions is called ‘my function’, and draws one triangle
of 50 pixels each side:

Option A Option B

The instructions below should make the artist draw the following design. Each side
of each triangle measures 50 pixels. What & missing in the instructions?

do | my function Option C Option D

jump (ETTEER by | EX pixels 1 3

v
NNsEnay 1 wanFI R INULLNAGELIANNULIARNLTIULRIN1IAAITIATI A UG

(Loops) (Roman-Gonzalez, 2015; Brackmann et al., 2017)

de Campos et al. (2014) WwanMuLunagauuuusadanlun1sdnnisAnds
o v % 1 o ¢ﬂl [~ o A
AU FEU nsuuunadaulsynaudae daAninnaseuaguluy 3 dsziAunan Ae
(1) Abstraction (2) Correlation uaz (3) Codification Tun1sdanisAniEsAuaanagFauly
sYAUTULITEONANTN

Chen et al. (2017) 1aanlduuunandavuiside (Multiple choice) way

LULNAFALLUUSRIY (Open-ended question) Tun19dAn1sAATEIANKIL TAEILLLNAREL
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wuugee liazunuEugUAN (Rubric score) Na51991Na9ALIENALUINIAATIAIWINL
Taun (1) nanuuatTymuaznsudtlyymiagld Syntax (Syntax: S) (2) nsdmszidauuas
AAseidagya (Data: D) (3) wudAauAzN19aF 193 T UATY IR UEana TN (TAAAY)
(Algorithms : A) (4) mﬂiqmuﬂﬂtymLL@zLmeqLLﬁimﬂnuLLuuﬁqammeﬁﬂmmm‘
(Representing : R) uaz (5) nraseudlauazdszifiunadsuitdymiaafiuunaivaldife
NNINANNAIUNNLIEANTNINGIgM (Efficient Effective :E) Hizauazfasiuuunaaaunau
= o a o
1381 (Pre-test) AZLULNAZOUNAGLTLY (Post-test) I uLUUNAARLAZLTWADIUN1TIN
[% o . Ay =8 b £ ¥
AanAABNN1 Robotics Platforms WAz Pseudo-code 7N LTEIUANE mﬂuu@m@mﬂumwu
AINGUANATUNY 5 a9ALlsznay Aageauuunaaeuuuulsdl (Mn9 2.2)uaziuunaaay

o/ o/ dl o/ = =Y o
WULERIY (Nh 2.3) TnnsdannsAnLEIAI WD

1.2 (Information from the stem of the item set: You are running 4 loads of
laundry 1n a fast washing machine and each load of clothes takes 10
minutes to run) If you have 2 washing machines that can work
simultaneously (1.e., at the same time), how long will 1t take to run all the
loads?

10 minutes

20 minutes

30 minutes

40 minutes

oWy

ANszneu 2 AaatnanuunAgaUuLLlse W19 AN1TAAEIAN I DL

(Chen etal., 2017)

Write a code sequence so that the robot walks the path shown below, but also says

something while turning.
‘ } 10 steps

10 steps

S— B ey
@E«Lﬁ"—-f?o"‘ji,ﬁ H2He
- 1 oot zan ;

ANUsEnel 3 AL UNAZ AL LLUS AT IN19IANT AR AU DL

(Chen etal. 2017)

Jaipal-Jamani uaz Angeli (2017) lfiaenldinzasiialuniaiiudayanisin

nsAaEsAua Inanisldgaruaus Lego WeDo 2.0 iluluumageuiuudniziEzadnis
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ynauresidsunsnvizenisanidsunsnatuANuEuLLL Block code NGNANRENAZHEY
NULLNARALNNEUNAIN1INAADILAZ N TR ANITLATITYINNATH e iULUNAdD LY

o o dl o = a o d”
AA11ETRINN1IUAS I TUNTURIN B AR A AST

Sample Programming Worksheet for Robot 1

Student Name: Date:

Phase 1: Learning how to program with Lego WeDo

1. Use Lego WeDo to generate the following computer program. Run the program and write in the
space provided what you observe,

>

2. Use Lege WeDo to generate the following computer program. Run the program and change it (if
needed), so that the robot makes a noise first followed by a spin to the right. Write in the space
provided the new code.

> EE
(|

ANLszneu 4 AqatNanuuNAZaLLLUSATE IUNN1IRNIT AR AU DL

(Jaipal-Jamani, 2017)

UBNANULLNARDLLLLERIE WAL Jaipal-Jamani laeenuuuiuuy szl
dl o Y = % . ?/ o v a I aa dl
AULB93INN95U e luN9iFEuIRAaE Robotics aniuindayanidiassin1eanmine

a I a o dgj
ANTIEUHNR NTHUNTLREA AN

PART B: Robotics and Coding Knowledge

2} Please rate how much you agree or disagree with the following statements about your Robotics and
Coding knowledge.

Strongly | Disagree | Meither Agree Strongly
Robotics and Coding Knowledge disagres Agree or agree
Disagres

A) | have sufficient knowledge about 1 2 3 4 5
robotics for use in teaching and
learning.

B} I have sufficient knowledge of coding 1 2 3 4 5
as it applies to robotics,

C) I have sufficient knowledge of the 1 2 3 4 5
engineering and design process as
it applies to robotics.

nisenau 5 fratuuulszinunisiuinueslunisGeauiang Robotics

(Jaipal-Jamani, 2017)
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Aangsu Unplugged
Curzon, McOwan, Plant, uazMeagher (2014) I8 LA unsngraaiansss
Unplugged 1491 luuuanislunisaeuuusdninasiunesiamesing ldnguinisa¥ag
Yy a dld | Y o a a o
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Andszney 7 waasatauaenanluiangsn Sorting Networks

b

Brackmann et al. (2017) le9Nn1sAnELazeanwLLNaNITN Unplugged #1
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dl o ¥ o a R ] ¥ A
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Tu9nu lunisvinfianssy | AanssuniseenuuLduAaEN1sNeL n1slgnsuld Aanssw

1
o

naiungllisqaunnalaenisaiuadanazdunan usiu danndseneu 8

Activity ‘ Explanation ‘ Main Pillars

"Decomposition" activity: Students had to break down many | Decomposition
problems (e.g. Plant a tree) identifying all the steps necessary to | Algorithms
solve it. Other examples were: Wash Hands, Prepare breakfast,
Take an elevator, Tie a shoe, etc.

"Monica’s Map" activity: A map with many characters is | Pattern Recognition
shown to the students and they have to find the shortest route | Algorithms
between them using only up, down, left and right arrows (-,
«, 1, and |). On a second moment, they should use multipliers
(i.e. > > > - - = 5x—) to write down the solutions.
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Now, our entire program
looks like this:

—>
<

Follow along with your finger
and see if you can figure out
how to get this image from the
program to the right.
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Tutorial

Good job. Press Go to play the
seguence.

Medicine

MWsEnay 11 LaAIARaLN9NN Computing for the Critters
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Figure 3. PBL combination between teaching method & computational thinking.
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HANNTUsEINBLAUNITIANTF AU AN wLIL

B9 14 UAAIKANITUTSHBLALNNIA AN sTauTAINU LU

g1an15UseLau ANARLIIY 10C wilana
Wadad puR 1 AWl 2 AuR 3

1 1 1 1 1 ARAAADY

2 1 1 1 1 ARARAAY

3 1 1 1 1 AAAAREY

4 1 1 1 1 ARAAAAY

5 1 1 1 1 AAAAREY

6 1 1 1 1 ARARAAY

7 1 1 1 1 AANAREY

8 1 1 1 1 ARARAAY

9 1 1 1 1 ARAAAAY
10 1 1 0 0.67 ADAARDY
ol 0.96 ARAAAAY
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;:Iﬁﬁmfn’m; 291y
& [
'ZE pull AW A S & -aé AUl AuT S &
&= = = = = 4
1 @2 @3 B 1 2 B
1 0 0 1 033 lLidearses 17 1 1 1 ABAAREY
2 1 0 0 033 ligennses 18 1 1 1 AANAREY
3 1 1 1 1 deAARRY 19 1 0 0.3 ldaempdes
3
4 1 1 1 1 danAReY 20 1 1 1 AAAAREY
5 1 1 1 1 AanARRY 21 1 1 1 AAAARD
6 1 1 1 1 4anAREY 22 1 1 1 ARAAREY
7 1 1 0 067 @daaAdes 23 1 0 0.3 ldganmans
3
8 1 1 1 1 A0AARRY 24 1 1 1 AAAARD
9 1 0 0 033 lLidenrses 25 1 1 1 ABAAREY
10 1 0 1 0.67 @eARARY 26 1 1 06 ADAAADY
7
11 1 1 1 1 aanAReY 27 1 1 1 AANAREY
12 1 0 0 033 Lidenrsas 28 1 1 1 ARAAAAY
13 1 1 1 1 deAAREY 29 1 0 0.3 lilgesndns
3
14 1 1 1 1 4aAAREY 30 1 0 0.3 llaempdes
3
15 1 1 1 1 annAaRs 31 1 1 1 ARAARAY
16 0 1 1 1 aanAReY 32 1 1 1 AAAAREY
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A998 16 LWAANHANITLIZIHUAIAINNENNSITRULLIANIIAALTNANWITS 24 48

L& dailenenn ulana & ATHAYINENN wiana
SN, RN TRGIAM!
1 0.90 Mldls 13 0.50 it
2 0.57 5% 14 0.53 ey
3 0.53 it 15 0.50 it
4 0.50 5% 16 0.50 ey
5 0.73 it 17 0.50 it
6 0.67 5% 18 0.57 ey
7 0.47 it 19 0.53 it
8 0.93 Ml 20 0.47 ey
9 0.43 it 21 0.63 it
10 0.57 116y 22 0.53 ey
11 0.47 115y 23 0.50 it
12 0.60 116y 24 0.57 ey
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A998 17 UWAANHANITLIZIHUAIEN NIRRT LUNTAAUULLIANITAALTNANWINS 24 49

L& daildndiuna ulana (& dafldvdnnadiuun utlana
RIUUN
1 0.097 Mldls 13 0.585 it
2 0.434 5% 14 0.590 ey
3 0.531 it 15 0.620 it
4 0.514 5% 16 0.399 ey
5 0.408 it 17 0.491 1lst
6 0.574 5% 18 0.492 ey
7 0.489 it 19 0.590 it
8 0.141 Ml 20 0.443 ey
9 0.490 it 21 0.470 1510
10 0.527 116y 22 0.590 ey
11 0.536 115y 23 0.445 it
12 0.539 116y 24 0.434 ey
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Case Processing Summary

M %
Cases Valid 30 100.0
Excluded? 0 0
Total &1 100.0

a. Listwise deletion hased on all
variables inthe procedure.

Reliability Statistics

Cronbach's

Alpha

M oof tems

BaE

24
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A1713 19 UAASHAAZLULNNTAALTN AU UNB LT ULASUALTHY AZUULLAN 16 AZHLU

AUT nauLseu WAILT U
1 7 11
2 10 16
3 10 16
4 7 10
5 8 11
6 7 15
7 7 14
8 8 13
9 T 13
10 6 14
11 7 11
12 9 15
13 - 13
14 8 16
15 8 10
16 7 10
17 9 15
18 8 15
19 9 15
20 6 10
21 8 13
22 8 13
23 9 12
24 6 12
25 9 15

26 8 14
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AL nauEe P IaS[er
27 7 14
28 7 11
29 8 11
30 9 11

\aR 7.80 12.96

S.D. 1.09 2.00

NANITILASIZHADANITAALEIATUAIUNAULS I ULAZ WAL LU

AN9149 20 NANN9ILATIZHADANITAALTIANUI LN AUITELLATUALTEIN AAT 2R t-test

dependent Aaaililsinsn SPSS

Paired Samples Statistics

Std. Std. Error
Mean N Deviation Mean
Pair 1 pre 7.80 30 1.095 .200
post 12.97 30 2.008 .367
Paired Samples Test
Paired Differences
95% Confidence Interval of the
Std. Error Difference

Mean Std. Deviation Mean Lower Upper t df Sig. (2-tailed)
Pair1  pre-post -5.167 1.763 322 -5.825 -4.508 -16.049 29 000
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R33N 21 LLZQ@\‘lmﬂﬂzLLuuﬂ’]ﬁ‘ﬁﬂL%QPﬁWHQMﬁ@HL?EHLL@ZVﬁQL?‘EILL AZLUULAN 16 AZLLUL

AUT  Aanssufl  Aanssufi Nanssudi  Panssufi Aanssndl Aanssud
1 2 3 4 5 6
1 12 16 16 16 17 17
2 15 15 17 17 19 20
3 12 14 16 16 19 20
4 15 17 17 19 20 20
5 12 14 16 16 19 20
6 15 17 17 19 20 20
7 12 15 16 16 18 18
8 13 15 16 17 20 20
9 12 15 16 16 18 18
10 14 17 17 17 19 19
11 12 14 16 16 19 20
12 14 17 17 17 19 19
13 12 15 16 16 18 18
14 14 17 17 17 19 19
15 12 16 16 16 17 17
16 12 14 16 17 18 19
17 14 16 16 16 19 20
18 13 16 16 17 19 19
19 14 16 16 16 19 20
20 13 15 16 17 20 20
21 12 14 16 17 18 19
22 13 16 16 17 19 19
23 12 16 16 16 17 17
24 14 16 16 16 19 20
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AUT Aanssufi  Nanssudl  Danssufl Danssu@i Aanssufi Aansswil
1 2 3 4 5 6
25 12 14 16 17 18 19
26 11 12 15 18 17 19
27 13 15 16 17 20 20
28 13 16 16 17 19 19
29 13 16 16 17 19 19
30 11 12 15 18 17 19
L’Qa‘ﬂ 12.80 15.20 16.10 16.90 18.60 19.10
S.D. 1.186 1.494 0.547 0.959 1.037 0.959
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A9 22 NNFAATIZHADANIININANITHNNTAALTNAILITL TATIZWATA One Sample T-test

Aneililsunan SPSS

One-Sample Statistics

Std. Error
[+l Mean Std. Deviation Mean
Psum 30 16.4500 7330 J4118

One-Sample Test
TestValue=14

95% Confidence Interval of the

Mean Difference
1 df Sig. (2-tailed) Difference Lower Upper
Psum 17.353 29 .ooo 245000 21612 2.7388
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dszuannaAatne nsnasacldsluuunisannisiFausnaaianssa Robotics
1 a = 4 [ a 1 a a o ] o o a
saununsFauglasldilyumitlugruiveadaasunisanderiuon dusuiniseau
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Ta-ana deising gniin
> = =y = al
U 1Bau U LNe 6 NuUAN 2537
a a =
A0UNLNA UATINTAN
a =9 =2 Y a ddl' =2
QANISANE W.A. 2560 N13ANELTUTR (NA.1.) a1 nnaTulagdednsnisAnem

UPNANENRIATUATUN T 196N 1R UHAT
=3 o a al =3
W.A. 2564 NAgANEINUNTUAR (NA.4.) a1maTulatinisAnm

UUNAN R ATUATUN T 198N Uz RNUTRT
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