qlasau Jysnlne 331 dreuvien uaza Ty Wewy
NIANIATANANTERAMNTIN U7 17 aduil 2 ineunguaiau - daneu 2561

nsAnedaunwsasinuanufidelunaluazauidanszuIums
FoeA3Fueduiuany vasinoutusiseufnundii 5
A STUDY OF CONCEPTUAL AND PROCEDURAL KNOWLEDGE DEFICIENCIES IN
PERMUTATIONS OF MATHAYOMSUKSA V STUDENTS

?ﬂiiiﬁlu ’35113’11'1/18* B3I mmu‘wau LLaWU’mJ LWEJ?I’]EJ
Jurairat Vacharathai, Chira Lumduanhom and Khawn Piasai

jurairat.vacharathai@gmail.com, chira@g.swu.ac.th and khawn@g.swu.ac.th

AMAIVIANAFIARNT ALINYNFNENT UM INYNDUATUASUNT D LS

“WSURAYOUUNAIY INTANN 08-7154-9605 Blala: jurairat.vacharathai@gmail.com

UNANED

nM9ideingUsrasafioAnudnuazaunnsesauaugdaluiiriiaranugidanszuaunis 1e935i3es
dudsy vestniSeutuisendnudi 5 nquiesnsililunsifedudnSoudutsenfnudf 5 aadoud 2
Insfinw 2560 TsaSeununsine Tsedeuaugndaulnas LLauINL%‘EJUUﬁWﬁLLR]IZJIﬂ 1 FadulssFeuludadio
ddnaumasiufinsfinmdsenine wa 9 Smiagwssay’ saukedu 95 au Alaananmsguuuutugd (Stratified
sampling) LAdpsilofilalunside laun LLUWmaammﬁua‘uﬂ‘wsaamumwmmuiumuuavmwmmnivmums Fo9
FFesduaou mﬂsmauma 3 o loun newdl 1 “UE]ﬁ@‘ULLUULaE]ﬂMEDU 4 faden 1 15 ve meuil 2 vedeu
WUURLA $1uau 9 Y8 uagmeul 3 vedpuluudaty S1uau 2 ve TnsthlunadeutuinGsunguiegnsantutiun
mamwamuuﬂmamwmﬂmamﬂaamﬂmwmmEmawmmL‘uamiuwmuuaummimﬂiumumﬁ BesiBi3sdunany
Han53TENuT TeunNTesRuANLgTwluTiE] FovitFeduidey Uisﬂaulﬂma (1) veunwsosmunsidenty
unilonu ng ieges (2) mamwmamumﬂ%wuam ng) 1308035 wag (3) maumwmamumﬁaﬁmymmma/wmmaq
mumaummﬂiwa mumamwsaamumwmmﬂiumum'ﬁ Liamﬁmmamﬂaau Usznaulumis (1) TounnsesaTunis
hﬁuaua 2 GuaUﬂ‘Wﬁaqmmmammmwmwumumqwmam (3) TounwsasATUMIAILIAANUNTe ng Wieans ua

(4) TOUNNIBIATUANNATUNLTDIT U LLATAAUTURDUNTUATaNE

o

AdAgy: veunnsedlulmadinaansvestintey anugdluriny AugnNTEUIuNs ToResduUhey

Abstract

The purpose of this research was to study Mathayomsuksa V students’ deficiencies in conceptual and
procedural knowledge about permutations. Using the stratified random sampling technique, the participants
were 95 students who were studying in the second semester of the 2017 Academic Year from three schools
run by the Office of the Secondary Educational Service Area District 9, Suphan Buri including Danchangwittaya
school, Samchukratanapokaram school and Banharnjamsaiwittaya 1 school. The research instrument was an
exam designed by the researchers consisting of 15 items of multiple choice, 9 items of completion and
2 items of essay. The data in this study were students’ responses on the exam. Definitions of conceptual and
procedural knowledge were employed as a framework to analyzed and classified students’ conceptual and

procedural knowledge deficiencies about permutations
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The research findings revealed that the subjects showed their deficiencies in both conceptual and
procedural knowledge about permutations. The deficiencies in conceptual knowledge were as follows:
1) selecting definitions, rules or formulas, 2) using definitions, rules or formulas and 3) explaining/giving
a reason to each step of problem-solving process. The deficiencies in procedural knowledge included
1) using data, 2) lacking basic knowledge in algebra, 3) computing based on definitions, rules or formulas and

4) completing and sequencing of problem-solving process.

Keywords: Students’ deficiencies in mathematics; Conceptual Knowledge; Procedural Knowledge; Permutations
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