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Abstract

Self-regulated learning is an essential strategy that enables students to set goals, monitor, and evaluate
their own learning processes effectively, making it crucial for developing application development skills in
the 21st century. Therefore, this quasi-experimental study aimed to compare students’ understanding,
learning progress, and self-regulated learning abilities through a learning method that integrates self-
reculated learning with an automated messaging response system. The participants were 107 Grade 9
students, divided into an experimental group of 54 students, who received the integrated learning method,
and a control group of 53 students, who received traditional lecture-based instruction. Research instruments
included pre- and post-tests and a self-regulated learning questionnaire. Data were analyzed by using T-
tests and ANCOVA. The findings showed that students in the experimental group achieved significantly
higher post-test scores in application development using Thunkable than those in the control group, with
pre-test scores used as a covariate. Students in the experimental group demonstrated a statistically
significant improvement in knowledge and understanding after the intervention compared to their pre-test
scores. Moreover, the students in the experimental group had significantly higher self-regulated learning
abilities in the areas of goal setting, environment structuring, and help-seeking, while no significant
differences were found in task strategies, time management, and self-evaluation. The results suggest that
the integration of self-regulated learning with automated feedback systems can enhance students’

understanding and self-directed learning capabilities in application development using Thunkable.

Keywords: Educational Innovation Educational Technology Active Learning App Creation Tool Learner

Empowerment
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) naudnSey wudnSeu (AW Mean £ SD T-value
nsnuaLdIneng nauneaes 54 4.22 + 0.36

L . 2.789*
1383 (Goal setting) nAuAIUAN 53 3.86 + 0.49

N3INANINLINRONUNTT neuvAaes 54 4.40 + 0.37

w3 (Environment 2.933%
structuring) nguAIuAN 53 3.96 + 0.45

nagnslun1siniseau nauneaaes 54 4.05 + 0.45

(Task strategies) nguAIuAN 53 3.79 + 0.55 Host
nsdnassaalunsisey nguveaes 54 3.21 £ 0.51

(Time management) naumuAN 53 3.04 £ 043 1450
NMSVEANUYILVTDINE  NGUNARRY 54 4.29 £ 0.39 §
158U (Help-seeking) nauAuAL 53 3.87 + 0.45 210
nMsUsslunamsiseusneg nauneaes 54 4.25 + 0.40

AuLes (Self-evaluation)  ngueuAN 53 3.85 + 0.47 “r0

*p < 05

IINANTNN 4 UAAIHANTTIATIZN Independent Sample T-test SEWINNGUNARBILALNALAIUANIEITUTEAUNS

Suianuannsalunisiseusuuumiunuemdassu seazidenileail
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1. mafmuadmnensieus (Goal setting) Andsvesngunaaes (4.22) gandingualuny (3.86) a8l
HedRyn19ana (T = 2.789, p < .05)

2. msdnanmiandennisi3oud (Envionment structuring) AlRAsYsInguMARDs (4.40) gsninguAIUAN
(3.96) oegnslitisdAgn9ads (T = 2.933, p < .05)

3. nagnslunsiaszau (Task strategies) AlRAgvaangumaaes (4.05) ganinguaiuay (3.79) wilsid
HodrAgn1eada (7T = 1.621, p > .05)

4. M3dnassiailumsi3ou (Time management) AlaAsasnguiaass (3.21) gandinguaiuny (3.04) usilsl
HrledAynneada (T = 1.450, p > .05)

5. MsveANNTILIMABYMEITIU (Help-seeking) AlaABuasNguyInass (4.29) geaninnguaiunu (3.87) agnad
HedAyneada (T = 2.790, p < .05)

6. msUszillunanisiBeusmeaues (Self-evaluation) Aadevesngunaass (4.25) ganinnauaIuny (3.85) us
LaifdudAgyneadd (T = 2.730, p > .05)

asUTInHaNT1ATIEN Independent Sample T-test Enuinsgdunisfusanuanasalunisdeudiuy

MiuAUevBINgunAaaasnguAIuAN dAuwanaeglidedidgnieads ludisunisimvuadivuienis
\38u3 (Goal setting) , N13¥AANINKIAGBUNTITITEUT (Environment structuring) LagN13Y0ANNYIBNTBVME
1381 (Help-seeking) waglnalAeariu luunnsnsiuegnadidedAgnisada ludfsunagnslunisvinissau (Task

strategies) , N159A@TILIATIUASI38U (Time management) Warn1sUsEIIUNANSISBUMBAULES (Self-evaluation)
anUsIena

nanTIdenuIninGeuRiGeusisnsBsuiuuuiiunuessuiussuuneundutemnudnlus@ fawd
AU lalunsiRIuILeUNALATUAY Thunkable qnﬂdwﬁm’%auﬁL'%ﬂuLLUUUﬂﬁasmﬁﬁsﬁ’ﬁfg (Alebaikan et al.,
2022) \flsanmsiFeuiuuuidunuestisliinFouaunsnnusy muny wazianiunszuaunsieuiie
AULDY 50mzﬁaz‘uumauné’uﬁmiuﬁﬁiﬁ%@yjaé’auﬂé’uLLasﬁWLLuzﬂﬂaéNﬁumaﬁ (Chang et al., 2023) d@walwiniseu
annsoulumnudlafioldesnimnasmanfineusilalunsSous uonnifmheduaiunnFoudidufoRs
AU way Sy %aaamﬂﬁaﬂﬁumwﬁﬁum Zimmerman (2002), Hattie Lag Timperley (2007) Lag Dewey
(1996) lusruanuimiivesanuinnudila dnifeungunnassuanaimuinisidaausinninguaiuam
\lesanmsasmausEninnsifusuleskazszuUuRsund Ul Raisanmuwandennst Seusndussansam
anusaReUALaIANFaIMIANzyARa kazanauimelunsSeudidomdudeustsnsiauueundindu
(Zhang et al,, 2024) FedonndasfuLLIARYEY Zimmerman (1989), Hattie wag Timperley (2007) wag Butler
wag Winne (1995) ludnvesmnuannsalumsiifunues dhidsuildiuuinnssusainaniifauinisluaiedan
d1fny wu nsimvuadinmang Msdnaninwiedennisiseu; uazn1svenutIBvie lnessuunaundusnlud
Heanmnuinatasfislonalunisveriuurilanaoanad (Labadze et al, 2023; Stohr et al, 2024) peslsh

o o o

nu Tulifvenagnsn1sinnseau Msinassia wagn1sussliunuies Gilinuainuunnd1veg1aiitudAy o
anafunasnnszesnanmeaesfisifnardnvazaeaion Inonmsunds uinnssuivioduasuinuenis
Miuaue AUl eg1alusEANS AN wardaanARBINULLIAAYEY Zimmerman (2008), Pintrich (2004) wagy
Nicol & Macfarlane-Dick (2006) tiupudfayvosnisnsunu fams wazmslesudeyadounduagisviuingiilu

nsiauvinyensiSeuiLuumiiuaues
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B unasUanmsIde

HANSANBINUTY Msseusiuuiiuauesuiussuunsneundutennudnludd Juszangamlunis
daaSuanuinnudilalunmsiauiteundiaduniulusunsy Thunkable vesiniSeugandimsiseunuuUnfsgiedl

o w a = '

WodrAgneadia lnengunaassazuuunduiouginiinguaivauegedniay uenanil nqunaassdeians

@ '

fimunsnnuiaudlafifisduesedioddyannninguauen nanisAnunddlidui naFeusuuuii
AuleaINiuszUURaUNaUtanIuenludf dwaliinvenisiriuauesesinieulagianizaunisnivun
Wmanenaideu nsdnaninuandounisiioud uaznisveanutiemdossuiiaieu Wantuesiaiiedidy
yaurAinwrsunagvslumsinanszanu msdnassnanlunisBou weemsussiiunansBousonuies liunnsns
fuagnafiteddyseniniingdunaasuasnguaiugy ewnaninusmvaifosnisnailunsiauunniy
sgpznanivhniaaes fesdimaiunalrluuinnssuiidaaiumsinuinuamdiillaoians uassssumvesnms
fimunoUndiadudie Thunkable enalsllfiduvinugmeandsnuhiurinedu nanisAnwiassoulidiuin s
Boufuvuiiumuessmiussuuneundudennusaluifduwumenivssavamlumsdaasuanuiandile

waziaTinveNssguivesinsuNINN NS UL UUUNG
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. UVBINNARIDVBLEUDLUSITNNZIY

7939110

nsfnwvhiuinGeuduliseudnu®d 3 nduier Jenllansoasuraluliiunguiuld ssuuneundu
%ammé’miuﬁﬁgaaammuLawwa‘fm%’uLﬁamLﬁﬂﬁﬂﬂﬁﬁ@umLLanﬁLﬂ%’u vllaimngansudonluindu
syozaINIAaesTiduealiaIuAnINANTE N TE Bz TN T T B uUUR T Un U sWazHARNgND
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Wousodumasiin o1vdNanoNasNsUaINITITEE

Yalauau

1) mﬁmLm%mmwmé’amm‘%auiﬁLgaémwiamiﬂ“@umﬁﬂmmsﬁﬂufuwﬁﬂﬁumul,aa LU 13
atduayuliinEsudatmnensiousesrernuimdodiofenis

2) AgffaouAlsERNLUUSTUUMIRBUNdUSAlusATilideyatlounduataiumed uaraluayulidnEou
ansamiunsiseuivewuLes

3) msAnwdadelamsfiinasioussansnmussnisisuiuuuidunues 1y Ussanvesdaniiuney
nu anulunstioundu viesuuuumstiauedeya ileusulginszuumsousliiuss Avinmannd sy
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