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Abstract
This research article aimed to: 1) compare the students' mathematical reasoning ability
before and after receiving mathematics learning activities based on the conceptual change

approach; 2) compare the students' mathematical reasoning ability after receiving mathematics
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learning activities based on the conceptual change approach with the 60 percent criterion; and
3) study the progression of students' mathematical reasoning ability during the experiment.
The sample consisted of 30 Grade 11 students from an extra-large secondary school in Chai Nat
province, selected by purposive sampling. The students were in a mixed-ability classroom.
The experiment was conducted over a period of 4 weeks, totaling 12 periods. This study utilized
a quasi-experimental research design. The research instruments included mathematics lesson
plans based on the conceptual change approach, mathematical reasoning ability tests
(the pretest reliability was 0.75 and the posttest reliability was 0.76), activity sheets, and an
interview form. The data were analyzed using arithmetic mean, standard deviation, dependent
samples t-test, one-sample t-test, and content analysis. The research findings revealed that:
1) the students' mathematical reasoning ability after the intervention was higher than before the
intervention at a statistical significance level of .05; 2) the students' mathematical reasoning
ability after the intervention was higher than the 60 percent criterion at a statistical significance
level of .05; and 3) the progression of students' mathematical reasoning ability improved in a
positive direction. The students were able to explain and draw conclusions regarding
relationships from the given situations, as well as logically provide reasons to support or argue
against the conclusions.

Keywords: Conceptual Change, Mathematical Reasoning, Learning Progression, Fundamental

Counting Principle, Quasi-experimental Research
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AUN 2 N15esUIEYRETY 8 390 132 577 136 6.70% <0.001
ATNTIU 16 9.73 242 12.83 225 T7.40% <0.001
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2. thieuildFunmsinfanssunsGeuimuunannsuivaludimidugu fenuannsaluns
Tiimananisadamanigeninnusiiesas 60 vosazuuudy egsdissiutoddymeaiansedu 05
LARIFamI19 2

15199 2 uansAadsiavadin X druidonuunnsgiu (5.0.) wagnsmaasuand (t-test) Va9
AzwuuAMUansalunslilvananendamansiuTeuiisusenitamaas suiuinueisegar 60 ves

AvbuUALTlASUNsInRanssuNIsBeusAdinman inuwwIAan1sUTuLluimd dug

AYNEINNTAUNT AN AZHUY Sovaz 60 _
- . o < b S.D. ttest P -value
NNAUAAITNT LA VBAIATLLUULAN
fuil 1 malginesdniusuestoya 8 480 707 123 10.10% <0.001
AUl 2 nM1sesuredeasy 8 480 577 136  3.90* <0.001
MW 16 9.60 12.83 2.25 7.89* <0.001

P [

*{syeudpdifgneana .05

3. Han1sAn¥IiRuINISYeIAEIsatUNTIANanIAdinAan SYRTN IS HUY19TENINg
n1snaaes wuIn YaSeudldsunisdamsssudauuidnnisusualuimiidugiu dmuinis
aruanansalunslingransadamaniituegisroiios lnssuuniannisauseduldsd

il 1 mslesgimanmduiudvesteya (Mansanan anuasalunisszylazesue
ANNENTUSTENIUBYR warn1sTaaTUveIANENITLS)

FnFeunnnauiiauinislufienaiidtunudiu TnednSeundusedufinagiiunaisanungn
Wasurhunnmausnuerideulelussduiiugu TugnsAndaunusssuiidudeulusudydnuaiiinienis
Tuthsvesnismaans dwsunguitaaslafunsimun (nguuiuuse) suimunsfibudaainnisldns
dunadeiauanznsdluszozusn ndunsmdeasdiunmsdunauuugy (Pattern) auaunsaasy
ualdigndasniy

sudl 2 nmseBunsmaraatuayunsoldudsteasu @arsanain maRansanteasuiignies
v3aliigndes wasnslimeraatiuauun1siatsandana)

fnissunansimuinisainnislimauaiiegusssulugnisesunaifemssneiindnnissesdu
TngluszezusniinGsunguiimslddumsiamunsindadurugndeddasnisuanuasteyaiu uiluszesi 2
way 3 15ufinnsdreadanginaeiialduaznduadguiiiduanud etdusiuannedaudimstigan
(Cognitive Conflict) Tutuil 2 wuefiinEsunguseiufuazuunasuanainuenisliveua Taanunsn
TudsteasuiinarnndousunsuniSuiisuasafiodusumanal fegauimmauna

=
aaUsena
ao o o v a =~ Y  a 3 a 1Y) v ¢ o
N533eNgIiuraTeINITdnfanssuMsteusAdnmansmukLAnn sUSuLluiml dugund
soruansalunsiivnameatineans fIdednauenanisaiuTenan1sIdy Awelull
1. nan1533enud dniSeuilasunisdnfanssunisSeuadaaansmuwiAanisusunlusiag
Jugmudanuanunsalunislimananisadnmanindasougeniineuwsey egrefideddynisadfn
5eAU .05 @nlara Uil LTINNTEUIUMITANTEEUING 4 Ju deaSuanuainsalunisiive
aldog1adussuusieau nanfie Aunsieszimanuduiusvesdeyalasunisiauirutun 1

wazdui 3 lnedui 1 nseaulvgiSeunsemintedediinvesulurimbiy vaenvun 3 Inlvgeuveules
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AnuFivsuLARd I Aundnnsmendamansegiafusyuu Wy msdanauuugy (Pattemn) @y
nsesunemmNaatuayurioldudsteaUldsumaimuriiutud 3 uasduil 4 AdwualigSousos
a¥1adeazuialy (Generalization) uagthulusimiludssyndldluviuniivainuats auAnnisuiu
lassasramatayay (Accommodation) agnsauysel (Posner, G. J. et al., 1982)

%ﬂwaﬁlﬁaamﬂﬁaqﬁuqwuﬁﬁamaqLee,G.8<She,H.C‘ﬁthﬁ‘ﬁﬂﬁauﬂduﬁiﬁ§UﬂW5ﬁmﬂﬂs
Foudmuuundanisuiualuimifnadugnigeninguunivslusueudlasluimduaznslingua
(Lee, G. & She, H. C., 2010) sauvis@enadasifu Xin, Y. P. uaz Limon, M. fifuduinnmswdaiuaioy
Paudanalygwaznisinlassafaluimilvddmalagaseonmuinisvesnsiiivauaseduas (Xin,
Y. P., 2018); (Limén, M., 2001)

2. wamAfenui dniFouildiunsdnfanssunsSeudadamansauuuiaanisyualusie
Hugnudanuannsalunmstiivauamandamansganinnamidesas 60 egnaditodfynisaiafiszsiu
.05 awmﬂmmlﬂmfumulngLanQWﬂﬂsvuauﬂWﬁamﬂWiyﬁausma 4-muaaLaiMﬂawmaWNWﬁaiuﬂwsimmemalm
ogafuszuuisaesdu namde Funsiengimnanuduiusvosdoyaifnantuil 1 wasdud 3
wNﬂ?ﬂ@5aumqﬂuﬂuauwuﬁaﬂﬂﬂiuaUﬂWiaummmwmﬁnESQﬂUﬂawmgwﬂiuuﬂuaa UANNNTNIALATIATN
uluimifignsasldedraduszuu dudumsesuismguaatuayunieldudsieasiifnaniud 3 way
fuil 4 Al GeuBsuiuannisesuefefogamznsdlugnislidydnualmanis wu uwin
naFuanarmsdany suviEnlduddeagUiunsiunaisuiioudais aufnnisuiulasaadiomns
Uayay1 (Accommodation) agsasysad (Posner, G. J. et al,, 1982) Fwmafilaenndosiu NuiToves
Lee, G. & She, H. C finuin nszuumsuiusiluimitimunauansolunisligualuaonisal
333ligenInsiFeunuuund (Lee, G. & She, H. C., 2010) wazaanndasiu Xin, Y. P. wag Limon, M.
ﬁ@uéﬁnﬁnws?ﬁaawuﬂwszﬁﬁhuéﬁwwqﬂzgqnLﬂuﬂaiﬂﬁﬁﬁkgﬁdawaiﬂamﬁaﬁaaws%@uuwﬂﬁﬁTﬁmﬂamaszﬁﬂqa
(Xin, Y. P., 2018); (Limon, M., 2001)

3. HaN1sANYITRILINITVRIANEINTaluNS IR sRAaNeAdinAEnT wudl dniSeulnmuinis
Fuetheseiilosis 2 dulunnndy aumaiiinGeuusasnguiiaunisuandsiulunassves Biaan
ANLUANA1IYBIFILAINSIAL (Prior Knowledge) TntiniSeunguiiuazurunansiignuainuiiudauss
L&unﬂussU1JﬁﬁTﬁawm75aﬁqﬁaga&rn%amiaﬂﬁhmiui&nﬁﬁ&ﬂﬁﬁﬁxﬁ(AusubeL D. P, 1968)1u%mu3ﬁﬂdm
Uudgededliszarnailunsuusluimifiugiudeu sunssuiunisludud 3 AdhliinGeuasuanug
fesules TsaeandesfuluiAnyes Kilpatrick, J. et al. fisvyinnrwannsalunsliivauadoseidons
L%aiﬂaqﬁagaaéwaﬁﬂawuwuﬂa(Knpatnck,J.etaL,ZOOl)uazaamﬂébqﬁiJZWbeL E. L. fifuduinnnsle
JSeulsesusdymimoniuivessuesteliiAanissensuanuilnilfogaianumneuasdsdy
(Zirbel, E. L., 2004)

oglsfinu mdeadsiidesinunasens hun nsldnduessumedn S1uam 30 au
fildunanmaidenuuuianzas (Purposive Sampling) Tasvinslduuuununmsifouunduierfavany
A$9M1u0YNTUIA1 (One-Group Time-Series Design) @ slaifinguaruau faifu nisthwanisidely
Uszgndliviednadsluuiundu Semsddsiinnuadiendsvesannindentazusunvosisasou
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