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The purposes of this research are as follows: (1) to study the interaction between learning
management methods and pre-learning assessments on computational thinking skills and programming
abilities; (2) to study the results of problem-based learning management combined with the concept of
flipped classroom and gamification in technology subjects, such as Computational Science, the
computational thinking skills and programming abilities of Grade Seven students using Solomon's four-group
experimental design. The samples consisted of 140 seventh grade students obtained by Cluster Random
Sampling. The samples were separated into two experimental groups, and two control groups with 35
participants each. The research instruments included: (1) problem-based learning plans combined with a
flipped classroom and gamification concepts; (2) problem-based learning plans; (3) a computational thinking
skills test; and (4) a programming ability test. The statistics were: (1) descriptive statistics, mean, standard
deviation, kurtosis, and skewness; (2) a hypothesis test with a two-way multivariate analysis of variance (Two-
way MANOVA) and Analysis of Variance (ANOVA). The findings were: (1) the interaction influence between
learning management methods and pre-learning assessments affected computational thinking skills and
programming ability with statistical significance of .05; (2) computational thinking skills score and the post-
learning programming ability of the experimental group students. and the four groups of control group
students were significantly different at the .05 level. The students in both experimental groups had average
scores in computational thinking skills and programming abilities higher than those of students in both

control groups, with statistical significance at the .05 level.

Keyword : A Problem-based Flipped learning model concept Gamifications Computational thinking skills

Programming ability Solomon four-group experimental design
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nidadey N9FKAty (2563) Na1991 Nalauldsuny Aa nsdauAdunali
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naialnaan wranisdesnsiupeniamefiAsedd ] LuBwmediin dsunsuiamunasld

gaAdent 19 luaNEzasILAaNANAY (Building Block)
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2.2 wannssaaullsunss
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wanldneldsunsnimunzas sannesaddnlalaseaieuaslnannsalaasnimildsunsy
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1 7 nannseullsunsupeniainesile sy
1. nannuuALAziAIIEUiTay1 (Analysis the problem) @l eiulisunsusiag

AuuatTymuazdawinanudtlaloym Inandeemesitlymdadud inwamn Tdsunsy
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pONTRaFARINITNNN aaNe eV AN ATy nMinAaY uazAumdnnUsraas lu
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o o a

= a '3 a - = - °
maeltsunsupeniames mMdiaszvitloymtiesdLlssneud Aty Al
1.1 nvuadrgLsvasArediisunsupesinaises
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13 fmupdnwzdeyatitaen lnanmuadiideyatiteanaslaing iy
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14nananualan1sUsratananTedan1sAuans e ldundayniniu
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moLszasdresilsunsuaeniomes mauiiloyuminidsnistszananalivaneis Tnetueg iu
PN ZANUAZERLATIET
2. aanuuulilsunsy (Design a program) un1gaanuuuniIsnneuaasllsunsy
PN e oA 2 > < o = T
paNawes vraduneulunisuiloymn souiantinaanisiieueeallsunsy Fe ldiasesiie
A . y = e
f9 o Nwmnzanndaeluniseenuuuld lneuenniseanuunidsunsuaennamedid 2
o/ o j
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2.1 MIBBNULLBANEININ (Algorithm) AR NMIBRNLLLIANA LTURRLNNTY 1N
neuiazrdsesilunsy Tneansainend@euls 3 Anwos Al
v
2.2 nMM15931975 (Natural Language) AB NM3L99ENEd1RaLNIN 19189
o a KR ¥ e di a =2 o o Z// o [ % a KR o o
ganeinula 9 nelfnneuy e et LN dea A LT URBUNTT NN WIS ANET NNANA AL

NNIN NN BLNRS
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2.3 $#31884 (Pseudo Code) gLluuuinnini lassadedmian nezdu e ld
a :’/ o o a KR |dgl o dl
abinedunaunineesdanes Nl <) e ldauiumsniduwnsulanmeviiaazasnsaulas
siaaneuunmeaniawesifine esiadnaesansnan g iuusdsiidunendanns vise
mennefi s anisamnsnldandaeniznie lunenisunsupeniawesindosluns@iansia
o v
Aaaals
2.4 {9914 (Flowchart) iunislfununndtyanenlilaudnsa s udunaunis
o dl 1 o [ a = = 1 Qddl ¥ o
N9 BT AA LLUIANNAR N9 L lsunsa F8n91 program flowchart 11357 I wg1zin
Wiunlunminanuzesldsunss@sdnendinslddannu uaziialpnuianann amnIngann
Faasyinimawdlaviserfudgsilsunsavinladnemn
3. masanuuLdouRasiear 1 (User Interface) N908nuLLNENA8N13Y11914299
T1lsunsnpaniamas azdasaanuuu i ldanudng daxaan Ildudan LazfaaA1TenaPNAadnIg
% o oA Nl o Y | o Ny o o
wevgf Liaunan Hzeldsunsn lunsainglfansieslddeyalar dnumnamrinaemsidansunaiy
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mseanuLLdUR el 1dNA AanisE lduannInlinullsunsuerasiawefiulavium Toeld
Anansldeullsunsuiiaengn
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°

ébo
z
)

4.1.3) b7 a1 launsuyinanss (Run) Aa nnezen’d e llsunss 3 g

¥ = a o‘j :// [ o c:/ | o j
mmmﬁmmmilﬂmuiﬂﬂmmﬂ@qumewugmuu%ﬂﬁzﬂ@mfmmmmq ] U
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Uszanana
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neutnld1duase e i@ eullsunsuaiunsnszy aani anarnaesisunsula lunsdin
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nFeuaiaunaasiilsslanasnsnuesiusnatnelunaesld Nnlinmaaeulilsunsuanemet
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1) nManmuaLazawIziiloym narinanud laduilynnineau uazAumdngsradd u

nsdauldsunsuaannames 2) aanuuullsunsu (Design a program) iunisaaniuy

v
nineuaesldsunsuaaniawes viredunaulunisudoym 3) nnadiaullsunsu (Coding)
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ZJ/ = dl o A 1% a 4
dudumnaunisleugaadasaanimilsunsy ieWmunvreadeilsunsuneuiiome sl

AN 9B lARTaRIN AN A eI 4) nsnagan TUsungd (Testing) Ludunauns

vy a

naradavANgnAasaaslilsunsunaminllldeuase e W@ auhlsunsuaunsnseymnu

u

Henannaaslsunsula lunsainlilsunsuiiqaianaindaas)
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2.3 aumaunsaiaullsunsy
v o aa LY < .z o
wiade NaFinany (2563) a1 dusauna@andilsunsutlsznatmag 6 Tuseu Al
1. M3zl (Problem analysis) Aa MeaAMzitliymmudunaus I
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a5t
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¥ = o 1 o v dl o £
(Input) TaxailAnuantiFuatingls sassauaNEO LAz UuLLIR T Ry aNAzINEN
1.3) Na13041N131U 9219868 (Process) i alinsuqnldsunsuil dumanunig
1svananantndlsuasi Reulannslszananans st
1.4) Wansaundayaiitean (Outout) e limaud il deysarlsnazuaninaanai
slunAenaZld lunnsuansann 1l NNIUAAIBBNTNNABNIN NMIUAPIBBNTNWIATBINIW
2. n1geenuuyulllsunsy (Design) Af N17a8NWLLNTTMN9 UTe iU sunsalu
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Tnelddeiwaniuzluuy Adanispeniames uiysananlandunaulunislszatana
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e naansradn1seanuuLitlauny slaswdunimeeniamasnmnlanis ez
seslipnuanlasegluuuAdeuarnginausiaesnimi e linstsratanadullnin
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HARNST Ieanuuld
4. nedavusasii leTlsunsn (Testing) A8 N340 U sunIuAasiawaaLdn
a e~ A a :// di o 1 £ A 1
paNiaLRas viran 9Anadlsunsuinanaaaaun1snauaeellsunsudgnaecvse )
Tsunsun@auiauianana (Eror) Wil vizantaulanunmesnisvizald dawuqnesly
gnAwd lalignsiassialyl
5. n1snenansilsenaulilsunsy (Documentation) Aa tanasiidas T e 14

s v %

Tsunsudladmgilszasd dayandesldiuilounsy uaznadnsnazls
6. n19tingednunlsunsy (Maintenance) §1aeullsunsusiaanasidng uazm

a

¥

aRananpasilsunsnlusend el ullsunsy uazdsunlailsunsuiflafiadaianans
- ¥ ~ v, ¥ =
annsAnEduRaun @ eullsunsy annsnagiladn duneunis@aullsunsy

Usenaumae 6 Tunaw A9l 1) N33zl oyun (Problem analysis) 2) nnsaanuuuidsingu
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(Design) 3) Aeulilsunsnsqan1enaniapmes (Programming) 4) nInAgaULasy Mldsnsy
(Testing) 5) n9vitananslsenaullsunss (Documentation) wae 6) 1911393 nE T1lsunsw
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2.4 slunulassasrerasmsiaiaullsunsy
2dnd lasumine 1fung lwdnge uaredaim A1UR9 (2560, U. 41) MGRLRN:
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uann1slunfsleuliazgiuy a9asinliaiunnaaullsunsuasunomasaen 11

Tusunsusing < Iddeau nenldsunsuusiaznienasianene vizegluuunis@auiunnsia
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U Msdenn e idsunsy viranimaeniawesinatiun@aullsunsniidvesfudadesing
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au - vireeauannadnveswiazan s lnanmnilsunsuluiaquiuiigduuunisdew
Tilsunsudusu 3 guluuy wismnulaseaing Asil

1. TAssaFensvina LB ENa 6 (sequence structure) ugiuininsiie
Tsunsuninavinaudluaduduneu lagesaduiuldwmiendunss iinisdwdunen

1= ¥ o [ a dl o %’ v A = v a dl A o

Tifinadeunavllinemusninvingn luds vise il madrdulaiedaninaule o

2. TasagFnensvinauuuL anyinvised Meula (condition structure) gt uti

=~ A o a P = o A ° i & A
mﬁ?LﬂJﬁluIﬂﬁ‘LLﬂ‘a‘NV}wa m@ujﬂ NVI’NL@@ﬂIV] ANNTENN ImﬂLLm@ﬁWq\iL@ﬂﬂ@gﬁNN@uiﬂ

v v 4
Y o

T9azfei1unIATIAae R eulaty o) ey Aeazainsaulunad endule vl
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¥

a . = v a 1 d” 1 a ¥ [ o A
melultlsunsueeniawmesenaiinnaiindulaiuilesnansqa GanlasasansinuansEnieiion
selection 178 condition

3. 139851931 UMLILYINGA (iteration structure) gt it ninad@ienlilsunss
dld o a 901 = dl dl o o o 9; dl o o 9; =
PRMIAN | e Rewluierivisauouse U luin1eneu 39N1eVinnuuULIngd 3

|
=

Usziny Aa N9NUMLLYINGIAINAMIUELT sz N Uuu LY e Rewladuass
msvinuuLEnaunssiaienladuage
=2 % = v
annsAnengtuuuianaieeniadaullsunsy arunsaagiddnguuy
Tsea¥eaesnisd@aultsunsn dsznaudon 3 gluuufe TasaianisiniuuuLEesa iy
(sequence structure) TATaAFIININNULLLIABNYI TN Haula (condition structure) TAgaasna

NNINNBLILN A (iteration structure)
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2.5 PNkl unisiaaullsunsy

o % a a 1 1 al ﬁ al 6 rldl =
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TunaaultlsunsnpeniawafiniefanMinFeudiRnudunen nszuIun1s2eIng
= a oA a = o = ¥
Aeuldsunsnpeniawmesae Haindyun nswirendenuilsunsy nmseullsunsunae
dl o % % % a k4
nnwnfauualinisamaut lade Banaiauaznimaasullsunu Inaldazuuuain
o :// ¥ A ¥ ¥ [
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uNNene HaazkulRvesinFeun U iRnx duneu nsruauniszesnis@aullsunsy
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