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Programming is a complicated science and includes many of the skills, also a key part in promoting

Abstract

problem-solving and to develop higher-order thinking skills of students in the 21st century. The purposes
of this research were to be designed and develop the cognitive tools to enhance problem-solving in
computer language programming for high school students. Research methodology is developmental
research: statistic methods are document analysis, survey and case study. The study was conducted
with 25 Grade-10 students whose studying microcontroller programming (IPST-MicroBOX) during the
second semester, academic year 2015 of Suranari Wittaya School, Nakhon Ratchasima, Thailand.
The research procedure was carried out through 5 steps: a study of the theories and research; a study
of the context; a synthesis of designing framework of cognitive tools; designing and development of
cognitive tools to enhance problem-solving in computer language programming; and an evolution of
the efficiency of cognitive tools. The data analysis employed an interpretation and conclusion by the
researcher. The result revealed that: The designing framework consist of 7 essential elements which
are: Problem Analysis Tools, Information Seeking Tools, Information Presentation Tools, Knowledge
Organization Tools, Knowledge Integration Tools, Knowledge Generation Tools, and Communication
Tools. The designing framework is shown efficiency by expert review.

Keywords: Cognitive Tools, Problem-Solving, Programming
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nszuUNITNAILTTUSUA Y
(Dale et al., 2007)

!

-1 D Funsasziuasiaudiladyn |

(Problem-Solving Phase)

nsansziuaziionudym

(Analysis and specification)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S o e,
wasasiiontatleyayn

v

nsueaRasnalu/nsilisusiadion

(General solution/algorithm)

v

nN1IATIVEDU

(Verify)

2) Yunisasiioujua

(Implementation Phase)

nsadananay

(Concrete solution/program)

v

nNINAEaU

(Test)

3) Tun1sUungeinen

(Maintenance Phase)

nsld

Y

(Use)

v

nsdgesnu
(Maintain)

S
Social Constructivist — n3asiiodedns
(Vygotsky, 1978) nsuanidsuseuiiouniy (Communication Tools)

Facebook Chat/Group

; :
: :

: :

i Cognitive Constructivist nstAnAMuTaL ‘

| N [+ - - . !

! (Piaget, 1965) nadeyaun > \A3aafion1saATIEn !

— :

f f o .. anrunisaideynn !
' ! CLEs Ueymnndilaseainalai '
! 1 > . (Problem Analysis Tools) 1
H ! (onassen, 1999) ALa !
! i 1
i ! i
: ! i
:

' ' Cognitive Flexibility o dnauaIsnisdudu " i
' : » wn3asdioduduansaume 1
! : (Spiro, 1988) asaumAinaInaiy —L> :
! —‘b (Inform. Seeking Tools) |
; ; Metacognitive p| AHUmuMIIATIRARY Goosle Search, Bing Search '
—%— H (John Flavell, 1979) AanssuduAudnsaLma '
! : :
! : :
: :

| : Cognitive Flexibili duauedoununinug P :
! 3 i '_Ve exibility H—p] oy wnsasiiotdnauaaisaune 3
i —p‘ (Spiro, 1988) e (Inform. Presentation Tools) :
' > :
i : . . N Resource; e-Books, Download :
: ' Cognitive Load H—p aanisldvinsainudn '
: ! (Sweller. 1988) ) !
! Processors of Information '
e = I 1

' ” = Constructors of Knowledge '

H Cognitive Flexibility wanlagInsgrgauiu '

: »> - :

i (Spiro, 1988) VYDIUUIAIUAA . :

! wasaiiadanisnamg !

: :

! Cognitive Load . izati !

| S -—P| annrsynetyyilisndu |—> (Organization Tools) !

! (Sweller, 1988) Google Apps: Docs, H

: > :

' N Drive, Keej '

' Meta Cognition o~ FIWAMUAZAIN P '

I Ll o, & :

: (John Flavell. 1979) nsifuguanues !

: :

: :

: :

i Mental Model Frwmsiarnandile wasdioysaunisaanug i

L Uonson-Laird, P., 1983) ] wuaRnfigudou > (Integration Tools) i

» p '

! Metacognition YAWATIVFDUNTZUIUNNTATS Flowchart, Draw.io '

: :

H (John Flavell. 1979) P> anuiaasnauaatusvasanug 1

: :

: :

: :

: :

: Cognitive Flexibility daasuynuasiivainuansuaz 4 o v :

' . Lo L wnsesfioad A} '

: (Spiro, 1991) F—  a¥eesdanuieddiaiiios | . !

o v (Generation Tools) !

T N . o oy AVR Studio, IPST-MicroBox |1

& Metacognition dawaivayunsidenld '

T Uohn Flavell, 1979) H—P» naqws’wwﬂtyqﬂﬁuaﬁnuam '

: :

: :

: :
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i 1
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i 1
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