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Development of an Instructional Innovation Using Problem-Based Learning with
Robotics to Foster Computational Thinking Skills in Computing Science Course
for Grade 7 Students
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Abstract

The development of learning management in computational thinking is necessary in 21° century
learners for students in lower secondary which find the problem of thinking ability especially
computational thinking skills. The purposes of this research were 1) to develop and evaluate of efficiency
for the instructional innovation using problem-based learning with robotics, 2) to study of the result of

developing computational thinking skills and 3) to study of student satisfaction in grade 7 students by
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using this instructional innovation. The research participants were 30 students in grade 7 from purposive
sampling by using one group pretest-posttest design. The research tools were 1) the instructional
innovation using problem-based learning with robotics, 2) the lesson plans using problem-based learmning
approach, 3) the assessment of the computational thinking skills, and 4) the student satisfaction
questionnaire. Statistics for data analysis were 1) the efficiency of leaming instructional innovation in order
to meet the Ei/E; of 70/70 criteria, 2) the inferential statistics including to one sample t-Test and paired
sample t-Test and 3) the descriptive statistics were percentage, mean and standard deviation. The
research results indicated that 1) the research instrument was the instructional innovation consists of
robot, map board game, places flashcards, information flashcards, and answer flashcards with an
efficiency value of 74.79/74.89 which was higher than criterion at 70/70; 2) the scores of the
computational thinking skills of students after learning (X = 22.47, S.D. = 1.61) with the instructional
innovation was higher than before studies (X = 8.60, S.D. = 2.21) and the 70 percent criterion; 3) the
results from a questionnaire revealed that the students were satisfied at the highest level with
instructional innovation (X = 4.49, S.D. = 0.31). As a result, learning management with an instructional
innovation using problem-based learning with robotics can be extended to other subjects in science to

enhance the knowledge, understanding, and skills of learners.
Keywords: Instructional innovation, Problem-based learning, Robotics, Computational thinking skills
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punTiasanaszaAyvosdym nouLEY 2.40 125 1488 29 .00
(AZWUULAL 9 AZLUL) nauTU 6.77  1.25
PIUNITODNLUUDANDITIY Aoulsey 203 138 9.73* 29 .00
(AZWUULAL 7 AZLUL) Na9IUU 5.20 0.89

3NN 4 AU naulsau  8.60  2.21
(AZUULAL 30 AZLUL) wadsey 2247  1.61 29257 290

*TodAgynananszau .05

1 4 nuin luawsamdiSeuiinzuuuedeinugnsAniBsiuinnoubsutasndaSoulngld
WInNssuNIsISeu; Lmﬂm’Nﬁ’uaﬂwqﬁﬁaﬁwﬁagmqaﬁaﬁixﬁu 05 Tnsnzuuueaendusiou (X = 22.47, SD. = 1.61)
ﬁﬂzLLuuLaﬁaqmdwﬁauﬁau (X =8.60,5.D. =2.21)

2.2 malSeuiieuaziuuiinvensAndesmuuvaassuimemsuinnssunisiseudiunudisesay 70
FanansUSsuiiiuanunsauansléfansiei 5
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A15199 5 HaNSLUSHUTISUATWUUTINWENSANTNAIUINYBINNIS BUTRIS sUNUN NS BEaY 70

NNBZNITAALTIATUIN ATLUUAY  3e8ay 70 X S.D. t Sig.
msuuslgmingeendutlymmionudes 9 6.30 6.73 094 251 01
nsisangusuuraslynviseisnisud Jaym 5 3.50 377 077 189 .03
nMsNRNTanase dngyvoslymd 9 6.30 6.77 125 204% .03
N1990NKUUSANDIIN 7 4.90 520 089 185 .04
SIINEY 4 AU 30 21.00 2247 1.61 4.42* .00

*JudAgyneananszau .05

Mneed 5 wudn lun s eullasuuuedeinuemsAndsinumdaielasliuianssunisEous
PRt uLanaaf e Sosaz 70 a&haﬁﬁfaﬁwﬁwgmaaﬁaﬁs:ﬁu 05 Ineilnzuuundendudou (X = 2247,
SD. = 1.61) gandunami¥esas 70 wiiliinuinnssumadsudiadummnsoianminuemsfndeinues Fould

3. wansdnwanufinelavesinEsuduiseudnu¥i 1 Addeutnnssuniadouslaglidguniugu
UMM IRUELS Lanaiansedi 6

(5]'15']\‘11/] 6 Naﬂ’J’]iJWQWEJI‘i]‘UENNL'i’t’J‘L!"lmiJﬁ‘t’JiJﬁﬂH’WUW 1 ‘1/1L'§EJ‘L!WJEJu’JfF]ﬂiiiJﬂ’]'ﬁLiEJu'ﬁWWWU’W‘UU

518U X SD.  szauauiswala
1. uinnssumsiseusianuniaula 4.47 094 1Nl
2. WInNITUNSBeUIHA UM IgaNLATaIBY 433 088 1Nl
3 ilomosuinnssumsdeusiimudaauuandlaie 440  0.89 1Nl
4. mslduinnssunsiseusianumanndy aunauiu 463 056 1niign
5. WinNsIUNsSuiinumeANEInsavesinisey 450 078 1Nl
6. winnssunsiSeuidwalidnSeuianssuiunisuidym 4.47 068 1niian
7. winnssunsiSeuidiglvidnSeuiivineenisuendes vinwens 4
o o s o o o e 4.30 0.92 UNNgn
IT13ULUU VinweAnldausisalay invensesnuuudaneiiy )
8. dnissulasuauiannisliuinnssunisiseus 433 084 1nilae
9. tnGeuldGeudieisnsaeunardonisaouiivainuas 477 043 1niiae
10. dnissuiilonadnoudymviseteacds 4.67  0.61 wniian
s 449 031 wniign

13199 6 wud lunmsdiseuiinnuiionelalunisseuimeuinnssunsseusieeldlagwidugu
SwiuInensueud Nasrdiueglussiuanuianelaiiniiga (X = 4.49, S.D. = 0.31)
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