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Abstract

This research aimed to develop and investigate the effects of a computer program
for enhancing complex problem-solving skills of adolescents by applying information
processing theory and self-regulation learning. The sample consisted of 60 adolescents 13 -
17 years of age. Thirty adolescents were randomly assigned into the experimental group and
the other 30 into the control group. Data of complex problem-solving skills were collected,
using COMPRO. The analysis of data employed pair-sample t-test, ANOVA, MANOVA and
MANCOVA. The research results revealed that: 1) the computer program developed consisted
of 3 phases: Phase 1 dealt with planning, setting goals and strategies. Phase 2 dealt with
examining efficiency, assessing strategies and improve strategies. Phase 3 dealt with application
of knowledge. The computer program was suitable for enhancing complex problem-solving
skills in adolescence (S-CVI=.90); and 2) the complex problem-solving scores of the
experimental group, after training, were higher than those of the control group, with statistical

significance at the .05 level (Fyramaa=6.26, p=.00).
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sepzianildlunmsviuuunagey 27.06 382 21.00 405 29 588 .00

*0<.05 , **p<.01
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NITWAIIMIANT (Flevene’s test=-23, p=.63) ATRUUAITUTEENALTAIIUT (Flevenes= 3.74, p= .05)
52838 U ISMUUNATOU (Flovenes = 1.59, p=.22) §A11ULUTUTILIOIAIUARIALAR O
serdnngulaiwansineiu
nan153suLisuinuenisuidymidudeudounistindielusunsuneufiunesiiuinee
nsufdgmidudounesisfulaglssgndnguisvinaamsaunauiunquinisiidiuauieslunis
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NaNIMAREUAINLUTUTIUTRWTnEEsLAT v Tidudeundsnsiinseninengunaaseiy
NUAIUAN TIUNTIAUIBARRA Levene’s Test U5In971 Azhuuinuensuitgmsuden
(Flevene's test=-93, p=.33) ATUWUUNITUEINIAIYS (Flevene’s rest=2.13, p=.15) aviuun1sussenaly
AT (Flevene's rest= 1.18, p= .28) 52820187 I IUN T UUNAAOU (Floeners to= 3.11, p=.08)
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A1919 2 nansSsuisuinwznsuAtymnduden wainsinmelusunsuAsuimesiuYInYs
nsundymindudeuvesissulaeussenangui Ussuiaasaunasiuiunguin1smiu

auteslunsiseus; serinngunaaesiungumuay

nan1siUIsuLigu n M SD SS df Ms Fp 1P
AvwUWTnYENsuAdmidudon

ﬂEj:LI‘VlﬂaEJ\‘i 30 78.12 1362 86189 1 861.89 8.12** .00 .12

nNANAIUAY 30 7020 1276

ATWUUNITHANIMIAINS
ﬂaj:mmam 30 8243 11,57 560242 1 5602.42 32.6* .00 .27
NANAIUAN 30 6223 16.09

AzLUUNSUsTENAldAILS
mjwmaaa 30 69.42 21.99 3510.09 1 3510.09 8.03** .00 .12
NANAIUAY 30 53.44  21.50

sroznaflflumsiuuunegoy
ﬂEjfLI‘VlG]aEN 30 2123 405 3193 1 3193 264 .11 .04
nNANAIUAY 30 2276 293

Fuik'Lamaa=6-26, p<.01, °Covariate f® ﬂzLLuumiLLa’Nmmmiﬁaumimmam, **p<.01
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vhamuartaelinausldfudEudu nsduliiinmimmetsuuarussgdlaluauies (self-motivation)
Tuszesdl 2 MInsavaouUszansnim n13UsEUNagNs N15USUUTINAENS denAd i unegud)
UszulaansaumAvad Klausmeier (1985) Afvadeatuausssovdy (short-term memory) ag
ANFvEYaU (working memory) Tagldmnudiignidrsialilussezusn wasBonaunldlunis
numutiym edseifiunagnsldlunisuidam wazaanndesiunguNMsiiuauedlunsseus
99 Zimmerman (2002) fiienfunslnagniuaznaaeutszansnm ludunoudnmevhauuny
fszyliludupounismauny shlviAnmnudula Wiansauesusuies (self-control) Wdulumauay
nagmsTfvun Tuszerdl 3 mavszgndldmnuslunisuitym aeandosiunguiussmnamsinaes
Klausmeier (1985) ﬁﬁaﬁaﬂﬁumiﬁﬁayja AuT5EEE AU (short-term Memory) AN VUL
191U (working memory) A111T19282817 (long-term Memory) ﬁlgﬂﬁuﬁﬂlﬂuﬁaﬂiimwzﬁ 1
way 2 wldlumsuitagm uavasaadesiungunismiuauedlun1siseuives Zimmerman (2002)
fAetestunsagioulszansam Ussiiulseansnmussmuiesuaynadnsals azvioulsyansua
vosnagmsald Wudennagnsfivanzauvieli UtRnudmenagvéiidenliviela YagliiAnnis
Uuuganagnsiimauidnymiluadasieluls

uanNdlusunsueeufiumesifiuvinue nsudtymidudouvesiesulasyszyning ]
Usginaansauweasiuiunisiduawesiunisieus gnimunlidanveliduaaunisainisuidem
fAfinsdsuwdasiunmutisnamiesonldinduaaiunisainsudYgmwuunatnwasdwuanig
A15WAUINTUTUNTY MicroDYN danndeeiuted3d8aed Schoppek & Fischer (2017) 7inus3n
nsimunaeunsainsuAtymidudeunuunanuaiiduusivannmateuasUssgnaldlusunsy
MicroDYN Hussduszneuiidrflunsiintinuensuddamidudeuliiiusesdniam wazaonndes
AUIUVDY Kretzschmar & SUR (2015) Wu11n15a3 9@ un1saldnansn sk Ugminielusins
Aeufiamed fnarenszuunsveIMsuidymidudeulngianiznisualsmaimg (knowledge
acquisition) wagnsUsendldainus (knowledge application)

wanslilusunsumouiunefifininwensufdymidudeuvesiosulaeUszyndngus
Uszanaansaunatindunguimsmivauedunisseus ysngitnisinimelusunsunasuiames
Wiuinwemsuidgmidudeuresisiulaguszgndnguiuszinamsaumasiuiunguinisiifu
puaslun1sisuidaniazads 2 ads aftas 45 unil Wuduu 10 ads daalsinguitldsunstln
fiA11ad sazuuunuensuAt YA Fudou Aad sAzLULAITLAIMIALS ANLRA AT LLY
mMsUszgnaldemng ndsmsiingsnindeuldfunsiin uasiszernaildlunsviuuunaaeundanisin
tosnieunsiin ilefiansanszogndinisaaesseninnguildiunsiindelusunsunouiines
Wiuinwznsuidgmidudeuvesisiulaguszyndnguivszinamsaumasiunguinisiifu
putoslunsFeus wagnguilaununenfinnedylan wuin nquiléunsiin fredsasuuuingg

nsundymiduden ARieaziuunIsuaImIANLg LavAldenzluun1sUTEENAldAIN3 aandn



2MFENINTIANANITANE UNTINYISLURIEITAY

190  Journal of Educational Measurement, Mahasarakham University

nguiawnuglan naadanninssufnaritlfiiui gildsunsindelsunsuiiannuduldsy
nstindenszurunsiidanududenluaounisainsudtamiilinedmdednsiudsuwuunain
aenAdaifunsAnuires Schoppek & Fischer (2017) find1i3n1sinunaaIunsain1suddeymn
fidudounuunainuazdifwusiinanvaedussduszneufiddalunisininuznisuiam

PR v a a Y A va o o & %] =
Vl%UGU@uélWNUﬁ%ﬁVlﬁﬂ']W LLﬁ%ﬂ']i?]ﬂ@']?JIUiLLﬂﬁlW] QUQEJWWU']T u%ﬁmq@{]ﬂﬁ%uqaﬂqiaULmﬂ

(Klausmeier, 1985) § soFurenszurun1snidygrtuganasngunisiduaueslunisieus

(Zimmerman, 2002) 7N5EUIUNITNIIAINTUNISAIAUAULBINIYIALUTEANS AWE1USUNS

'
a

Wauinwen1sndynidudou @enndesdu Dorner & Funke (2017) Tananain nasudladgud
ndudouiuiinsianualanudussmianududeugauenaindesddainuaunsanislyy i
o ) £ = a a ~ o w [ 1Y)

TududesdnissausiunszuIunIn I Ine1nldlunisninuautes (self-regulated) @onAde ey
An®1398904 ELAdL & Polpol (2020) fnwnavesnsldnagnsnismiunueslunisiseusnevinue

(% 1 <@ Y] a AV Yo v 4 o o a Y @

n1suAtgyn nudndndniseunlasunisinlagldnagnsmsmdunuedlunisiseusiduan 12
duanid dvinwenisun g uinniinquitlalasunisiln wasasnad e uauideves Sup &
Kretzschmar (2018) la@nwvinweniswidayynidudeuvesnaguiniEeu 2 nqu nquusniitnGSew 137 Ay
Laldnsiinenelusunsy Tailorshop Fadunistnfiiunszuiunisuddaymlaenislimmvanaidaiiias
(numerical reasoning) wagnguNae931uIU 152 Au Analelusunsuimdunisun Yy ludingss
Wunsdassaaunisaimsuidymidudounuunatn Tonssuunsmelaan (coenitive processes)

[y

WAUNTBUIUNTNINTNINGT Han1T338agUdn UniseulundunaesdinnuaiuisalunisunJaym

Ao v

UdauAnIINguwsn Wesnilasnisintagldmnuaiunsanesdygyiuasnszuiun1snadinine

N

Ndawanean mwnaenadussdinaneUsyansnmvesauauisalunsuntamndudeu

LRIGIRIE
1. darauauuglunisiwaddeluly

1.1 91nsan1sIdenansliiiudmdnnmsi uinuensud g dudeuvesiosu
IneUssandnguiussaiaansaumeasiuiunismduauedunissews awnsodwmiaundulsunsy
Wnvinwensuitymidudouresioguld Tsafeu andunisdnu viediiferdestunisiamn
Fnenmayusluraeiosu annsadmdnnsiuinvensuidymidudeuvesioiulasuszgnd
nguUssanaasaumasiudunisiiuauesduninseus lWussendlddmsvasifanssunse
Tsunsudieitumadendmiunsiiuinee msudtaiidudeuvesiosu

1.2 thdderseliaulaausnimdnnsvielusunsuneuiiamesifiuvinwensuidym
fifudouresioiulaeussgninguiiszanamsaumasuiunisiiusuedunistous Tulddmsu
Wauawamsamstyyivieainuasnsalunsuddamnlugduoudy 9 1 wu nsi5ey

v a 14 a 9/ § = v
nsanaula nsuAteyniasaisassa uau



Uit 29 atiudl 1: uns1eu - Squieu 2566
Vol.29 No.1: January - June 2023 191

2. forauanuzlumsiseadedely
2.1 madfiuiinenisuidymiidudoulumsinuiteedsiunsussendnguidseana
asaumas iU siiunueslunsious damadfisinuznmsuidymiidudeuinguififsides
fumsiiuanuanansansggiiiamisotianussgndlldnnarnmatengu w3 e udauus
Aiedostunsuitymisudeulfuniu wWemmuinmsfiainvemsuidamidudeulaagule
puAnnaemIuaLTlasaiuTinue nsuitymidudeuldluyntasd

2. m3fnwil WunisAinwianznguisiuidengegszning 13 - 17 U windu §eaasdl

Y

' '
a Ya o v v a

n1sAnwmaveslusunsuAsuiamesiiuinwensuAdayndudeuns Idewmuisnanuann1sii

nwen1sun UymndudouvesissulagUsyendng e Ussuiaalsaumasuiun1siinunuLe s

TunsiSeus Tudssvnsnguay o ienmivaeudnenimvedusinsy

References

Dorner, D., & Funke, J. (2017). Complex problem solving: what it is and what it is not.
Frontiers in psychology, 8, 1153.

ELAdL, A. M., & Polpol, Y. S. (2020). The Effect of Self-Regulated Learning Strategies on
Developing Creative Problem Solving and Academic Self-Efficacy among
Intellectually Superior High School Students. International Journal of Psycho-
Educational Sciences, 9(1), 97-106.

Fischer, A., Greiff, S., & Funke, J. (2012). The process of solving complex problems. Journal of
Problem Solving, 4(1), 19 — 42.

Frensch, P. A., & Funke, J. (Eds.). (1995). Complex Problem Solving: The European
Perspective. Erlbaum.

Griffin, P., & Care, E. (Eds.). (2014). Assessment and teaching of 21st century skills: Methods
and approach. Springer.

Greiff, S., & WUstenberg, S. (2015). Komplexer Problem(&setest COMPRO [Complex problem-
solving test COMPRO]. Schuhfried.

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2010). Multivariate data analysis. (7th
Ed.). Pearson.

Jana, S., Dey, A, Maji, A. K., & Pal, R. K. (2022). Solving Sudoku Using Neighbourhood-Based
Mutation Approach of Genetic Algorithm. In Advanced Computing and Systems for
Security. 13, 153-167.

Klausmeier, H. J. (1985). Educational psychology. Harpercollins College Division.



2MFENINTIANANITANE UNTINYISLURIEITAY

192 Journal of Educational Measurement, Mahasarakham University

Kretzschmar, A., & SUR, H. M. (2015). A study on the training of complex problem solving
competence. Journal of Dynamic Decision Making, 1, 4-4.

Krieger, F., Stadler, M., Buhner, M., Fischer, F., & Greiff, S. (2021). Assessing complex problem-
solving skills in under 20 minutes. Psychological Test Adaptation and Development.
http://dx.doi.org/10.1027/2698-1866/a000009.

Mainzer, K. (2009). Challenges of Complexity in the 21st Century. Advanced Science
Letters, 1(1), 145-150.

Pelanek, R. (2011). Human problem solving: Sudoku case study. Technical Report FIMURS-
2011-01, Masaryk University Brno.

Raven, J. (2008). The Raven progressive matrices tests: their theoretical basis and
measurement model. Uses and abuses of Intelligence. Studies advancing
Spearman and Raven’s quest for non-arbitrary metrics, 17-68.

Schoppek, W., & Fischer, A. (2017). Common process demands of two complex dynamic
control tasks: transfer is mediated by comprehensive strategies. Frontiers in
psychology, 8, 2145.

S4B, H. M., & Kretzschmar, A. (2018). Impact of cognitive abilities and prior knowledge on
complex problem solving performance—empirical results and a plea for ecologically
valid microworlds. Frontiers in psychology, 9, 626.

World Economic Forum. (2016). Global Risks 2016: Insight Report (11th Ed.). World Economic
Forum.

World Economic Forum. (2018). The Future of Jobs Report 2018. World Economic Forum.

Zimmerman, B. J. (2002). Becoming a self-regulated learmer: An overview. Theory into
Practice, 41(2), 64-70.


http://dx.doi.org/10.1027/2698-1866/a000009

