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# # 6280026527 : MAJOR MATHEMATICS EDUCATION
KEYWORD: MATHEMATICAL ABSTRACTION, VISUAL LEARNING STRATEGIES, MATHEMATICAL KNOWLEDGE,
ANALYTICAL THINKING ABILITIES
Jirawat Tantanon : EFFECTS OF USING MODEL OF TEACHING FOR ABSTRACTION COMBINE WITH
VISUAL LEARNING STRATEGIES ON MATHEMATICAL KNOWLEDGE AND ANALYTICAL THINKING ABILITY
OF TENTH GRADE STUDENTS. Advisor: Asst. Prof. PAIROT NOUMNOM, Ph.D.

The purposes of this research were 1) to compare the mathematical knowledge of students after
learning by using model of teaching for abstraction with visual learning strategies to a criteria of 70 percent, 2)
to compare the analytical thinking ability of students after learning by using model of teaching for abstraction
with visual learning strategies to a criteria of 70 percent, 3) to compare the analytical thinking ability of the
students before and after learning by using model of teaching for abstraction with visual learning strategies,
and 4) to study the characteristics of the analytical thinking of students after learning by using model of

teaching for abstraction with visual learning strategies.

The sample group consisted of 35 students in tenth grade at Sukhothaiwittayakom School
in second semester of academic year 2021, with a total of 35 students who spent 20 classes over the period
of 10 weeks. The instruments used for data collection were a mathematical knowledge test, a pre-test and
post-test of analytical thinking ability, and an interview form of analytical thinking. The data were analyzed by

statistical mean, percentage, standard deviation, t-test, Wilcoxon signed - rank test and content analysis.

The results of the research revealed that 1) the mathematical knowledge of the students after
learning by using model of teaching for abstraction with visual learning strategies was not higher than 70%; 2)
the analytical thinking ability of the students after learning by using model of teaching for abstraction with
visual learning strategies were higher than 70% at a .05 level of significance; 3) the analytical thinking ability of
the students after learning by using model of teaching for abstraction with visual learning strategies were
higher than at pre-learning state at a .05 level of significance; and 4) most represented students can separate
data from given situations, find the relationships between data, and connect the knowledge to explain

that relationships.

Field of Study: Mathematics Education Student's Signature .......cccoevveverenen

Academic Year: 2021 AdvVisor's Signature .........cceveeveeeenns
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vhlunndsiiameianzasiugdainuien uazanuisdlgiomn saontunisdnamuau s
vhluvesing lnasiumedunsiiusznousetiugiuresguantirluuaganufioviily
ngufnsaou fasnsoimuanudilaldeiisaseungu
WINFITUTIALBU (Reflective Abstraction) Lun1sdnlassasisvensey
mansanguesndnaians Tunsiauiesdauiveusazyana InsumsssuUssaniae
ﬁﬁuaguif"’fumifiaﬁwaqLLmﬁmmmﬁsquﬁuquwa DmeuaAnME TSI AT

nelula wazdremdenisidensernuduiusseningingegialussuy Tassaineliasgnues
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Tidumsuszaunuinluvesnsviinu wasunasiindoyaszgnérsienelunazimuniy
#1304 (Piaget et al. (1966); Davydov (1990); Piaget (1980)) aeiifuwusssuussnnii
ThiAansimuadnuazialuveddassaiafiunndeiunatsUssinn lagazdawaliiinnis
duanilmiszrinenguisteildumnumnglvl (Piaget & Garcia, 1989)

Cetin and Dubinsky (2017) I¥a$1eyuneavesiatodiienfuuinsssudagiiou
(Reflective Abstraction) 989 Piaget Tun1sAnwasaan lofinsiiauednwasuesuIusssu
Adsazviouindunsmaasunlasesianssunisusniiussuunigluvesindiiin
(Interiorization), N15Us¢@1u91% (Coordination), mi‘viaﬁu (Encapsulation), Aanssusialy
(Generalization) kagn1snannau (Reversal).

NMIANIIUITeTIbRasUlaI nszuIunIsuevaunsnduy Wunszuiunisad
foasuionuearairadumuiiiuuiusssu (abstract) Insnsdans Aumanuaes
wazaruduiusnUIunmaious uasveenuduiusiuuansoatstoasuioglusy

7l (generalization) Fduruinidunnusssy

1.4 3ULuUNITEUMTUNTEUIUNITUBUALASAYU (Model of teaching for
abstaction)
NTLUIUNITHOUABATNTUDUNTEUIUNITALNSITDITUNISHAUILUIAA WAzl

asemnuslamenues nszuiunstladdnnisfinwademansiilyimundugluuy

[

NSEOUNABALNTNNTEUIUNISLOUALATNTU A9T

Hershkowitz et al. (2001) TawWamun The nested RBC model of abstraction 31431
TalunszurunIsSeUNISEaUIVIALRAIANS LN LALNITESUNEDINTEUIUNISHBUALATATUIN
& a ~ Y a & & . . . N
L‘Llumﬂﬁumausmimqaﬁwﬂmmmammmm (Horizontal Mathematization) A®

d{' Ly & a LY % a o’r-:l":l % ‘3 1 [y ug.//
mseuleanluviripuluglaseas1misnmneansninisas1auun g nednuazuules

A (Y ca a ‘:’{ 1 = (Y Y saa J .«.:941 1 = ) 14

Av lII‘L!‘VlFm‘VILﬂG’I“UHIVI%J"\]%‘UUEJEAﬂU@JIUVIﬁUVIMMWﬂQULﬁM@ lULnataznanfelunaun1ITas 19
6 b4 gj =

IAAINUY 3 YUHDU AD

2 '
v A %

& = Y L. I3 a ¥ a ) v = a
1.9usgdinAud (Recognition) Wuduniinissuiineaiulassadimila q wazling

= =

seanfennantfaniy wainsasauuigiuluaniunisaldieg wevztludnisasimse

o

YSuwdeulassareludagdu Feull@ernaglananndn nszuiunisildenisduunle viesus

2EN1MUNEAN TUNNSIASENAS19LASIAS9NANNTN
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2. 3unes (Building- with) 1Jun1557UT009AUSTENBUTIANIRRTEIN LAZTIULLIAR

Mfungensunasluwim@unlniieliussqudmunenssul

[
v o o

3.4uas1909AA U3 (Construction) 1utuiinissyydrdndmiunseuiuns
wovawnsndu Jalaseasrelndazgnairs@uluaiiuidn vilaiuisadnlavazdsenay

lassasensdmenule

fou1lul 2007 Haeshkowitz LW 11 The nested RBC model of abstraction
u RBC+C Tnefiudumouit 4 Tdun 4usausiy (Consolidation) 1uduvesnssrus
arwndrnnlasiaistennuilnildifniundmnnsalaedidoulududounti g
nsasalassaslulgseld

Sfard (1991) #19@slu Mitchelmore and White (2000a) Ténandsdunsunisasy
Tneldnszurunisusuaunsndy dsdl

1 dusrudrdrefunieluniiuan (Interiorisation) az1Antuiiiefinsuaninde
miﬂszﬁwmdaemﬁ’ui’mqmqmﬁmmam%ﬁﬁuma

2 JUAIUWUY (Condensation) 3¢LANTULLBIN1TIINAIVDILUIAA T UNUIL T

(7
a

du13a9an1siaunTu Mgt unsninanaldindunszurunsuSuuunin (process-
orientated)

3.%uﬁ11ﬁLﬁu§Uﬁi§§J (Reification) ﬁanmﬂé‘humamagﬁLLUUsuaamiﬁi’WLﬁmﬁlUé’ﬂ
sUuuuiiilassaadaduingluanudnvemu

Mitchelmore and White (2000b) 8198 ¢1u (Mitchelmore and White (2004b) :
10 -11, Mitchelmore and White (2010): 209) §lausduneunisasununszuIunswevd

wASNTU (Instruction for Abstraction) 13 3 TumnauUAIN

D.

& ° XY e . . & & aAva a a v a
LAun13vilviAuiag (Familiarisation) UUTUNEISoUAZITUN15I58UFIINUTUN

AuABkazraINNae Inuannsiieatesiuuufatug anunisdivaiiienavsduing

o

(WU LHUNTEAY N B5TLIDS,N1N1A) , N1SANEUNTT (WU HAY, NISWUS, A1SHAN), N5

a a & | Y | ) ' =~ a 9]

LIARMINUINETTY (WU 51A1,ANUENNE, Sauas) Tulsaziegisiiniseduselaely

ANl Temzwiazusunay sa,3UTvanvate) llduwiAanzuensen (A
BNT1EIU) asmliﬁmmg%mw%d’] LUIAAAZLAATUANUINE TR

2. TuN135U5AUAAIAGY (Similarity recognition) WuduiuiuligFeuladuns

LA AUNIALASIEATINUYBEMNULRBTUUSTUNTIANAY (WY SenInednuusaaingnsg

nauaneeiu ) nselasaaine (Wu seninensifeIn1syunsendudu) auaulaves
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o o A

Uniseusludaudnvauzdidyimuaanuasigafsvesdunaiil dildgnssivsiuuay

<

a a

b dugussluaufniiuensenu (Yu auufigiuiduierturesunfa) Aeaintuagis
° A A P ) a Yo a e A A Yo o w a ° o
WULENIYITNITBINURLIAALAE NS FIANANN RN DN AL IR A AR UIAA(VIN LATALI U

X Ve ~ U v A ) Y 1Y) o o A a &
Fuluauian) wenansmuduiusinetesiuanuaieafiidunugILvewIAntY 9

3. quyibieglugunily (Reification) WatiniseuladnwisuaziduniiuiAnwIAn
< 2w A a X o a A & o &
Argnatoludngmindunielula wazarnisoadrawuiAnludnuwaznily (general
concept) IMNAMUATILATIVIUTUNA 9 TUANUANTD AT AUTIQNLENBDNIINUTUNT
RNz N3 kuIRnNwIAnIs ey liiuauduasald Wy nsAumauduius
FENTNUUIAAUINTTTULALAINTASNYIAIDE 1T AULABVDILUIAATIY FAIDYIIVDIRUINIY
Aduldle Town

ax v a a wa | X A = a

- mAsmslduwnAntunsUfuR (wu n1sUszanaunvelsasauluiau)

- AN¥1ITNTANTUNITVDIMUIAAUINGTTU WHAITIAEITRLANDAUUTUNTIAULAY
(WU YULUVUIAVDILNTAAIINATTINLY 30°Uazsu 60°)

a Y o o o o =l 1 vV d' 1

- An151AA19AAAINULAZNNTYNIURNIENSE] (WU NSITORSINISIUASULUATI UL
YDIDNIIAI)

- MIMERT NENNIIMTENNIMY NEITULLIAAIGY

saunltutl 2007 Mitchelmore et al. (2007b) TANA UITUMBUNISADUAINAN?
Juguwuunisaeudmiunszuauniskevannsndy (Teaching for Abstraction Approach)
loaiiuuil 4 Aensuszendld

4.9un15Uszenin11u3 (Application) Inawdulvigiseulalduwifnuusssunlaiseus
wUssgndldienntdaniluuiunsneg iineates onvasuilamnilaswadendaeadaiunle
Seuilludmselgmindlaegrediussansam

saulul 2010 Mitchelmore and White (2010) tain1siindunauvainisaaulu
WWIUNsTIURRNIU 4 Tunau Al

Ul 1 nsasianuduiag (Familiarity) Wutunbidndewienudilosazad
ANUAULAEYBLAATUTUNANNY MNgtesiuauslvi lagn1sd1se “leyauasdnume

[

d1ARYUBIANINSY VDUAATUTUN LagTauTidtayanazdnyzdAyvadusaruIun

o

Uil 2 NMsrumdnuauzsiy (Similarity) JuiliiniSeudumanvaegsiuuasiuugy

Aee Ieeldunisaeunsedananssunlndniieulanansauisuiisuarumiloulazai
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LANFISYBIULARZUTUN AUAINITAUMISN BT INRaTUUUIUA19Y TagagaaenseAulv

YN YUNAAMUAANVRINVANE

1% [ '
v A

Tuit 3 n3virlveglugunily (Reification) \JutuniniSeuadiedeasuluguily
Feoralunluiiml nunauat wsenannis lnuagAeensedukasYIBmioautnEeuaINIn
asrstoagundunsdmilula

Ui 4 nM3UszendaIug (Application) Wutuidnieuideasuiiduauslnly

o

Uszgnaldluanunisalsneg ivanvangianduneuazliduiag

9

2. NAIBNTSI3BUTFININ (Visual Learning Strategies)

° v o v A aq = Y a Ya o v 1 13 1 [ <
AMNIUMIVBLIDY ﬂa’JﬁﬂWiLiEJUELGINﬂ']W @Ja%lmmaﬂizmuaaaaamﬂu 4 Usziny

e
=De

2.1. ANUEIAYVRINITITEUTITININ

Murphy (2009) l¢i@nwrau3daReatunisisousidanm wuin nguinisisoudse
Aiiaumingaukazatvayuliiiainyeneadadians n1sviianudilasuifnees
adinAansuILsITNTY a¥1fen I maIselunT  uoafunIw vosluAa Saudanis

widgymmeadinaans nsfidniseulduuusiassnin azidrudlelvuitaymdnsaunniiu

na3sn15i3eusanIn sldrulvdnisouinaiud1lalednve s uifnnig

1% ' '
aa a ya A a

ARAFANSUINTU NaTsRLTUIAS oI DNITAOUNTIUTEANT ANE NS URTIS sULABTUAIN/AT

Y

17 '
=) ]

= I~ 6 o [y vl a I~ [ o [y v A I3 a
NWUN "ZNLUuUiSIEJ‘Uua’MiUQVlLiEJuL‘LJHJ‘I’WH’]ENﬂﬂ@LLasﬁWﬁﬁUUﬂLiﬂunﬂﬂu Tuanuuass
nsldnaisnisiseudmeninlunisaeundinmans 151 “a1unsn’wag “Ads” Wudngnm
maﬁauﬁﬁumﬁﬂﬁaunﬂﬂu LAENAIUIANUAINITOIUNITEDAITHUIAAN A IAFIERS LLLaN

= & o X
V]@JaﬂLﬂUﬂ"IW‘lﬂlnﬂsUu

McGrath and Brown (2005) laa5ungfisuselevivein1siieousiganindl n1sseus
a 1 Y a < aa G dl v 1 v =3 =
Wenmasslinissuiudsnsvseyunedy o lunsuitaym frgliuesiunadentlu
nsAnRERfUIneImanfkagImINgsy warldiuigiuusednsnmnsAnwuaznisuia

MOINYIFANSLAZIAINTTU
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Raj (2021) na1311 n1sseusidanimdunilelugduuunissouinduszansam
FIuanWadnsAde N1538uSTINM nuedis MsseudteyaiunIsueiu lneuuidn

' '
aa

Y09n138nnm (Visualization) \lumaliafildlunisiseuiogefivsednsaniaian

wazwena1nil Raj tesuleduseleviveanissouimeningt maseus W
< a dAad - a a 1 Y o a 1 [% ' < S
Juwnatanangalunisiinusz@nsameeaust Gagliidsiiequildlaegrenasiuasd
UseAnSam msSeuidenmiivselevidnnuedmivinseulunsusudanuaansaly

[

mM3seus annsawvadudeo il
1. WiunE N Tiseus

mM3eusidanmteiiuanuasalunsiseuivasyianudile 1Wuisnd

a 6 o a

UsgavsnmlunmsiauedeyaiiludssleviivgSou nansevuvasmsinamasyiiligay

a

1% & PP = [ | [ s a Y a £ 3
Wilaenlandu JudusesirslunisesusunagnsnisisoudiBeninunldussloyi

Tunsiseuiuseaniu

2. JMaSeuiniuseansamgs
aad g ) A A vo a ¢ v 1A v ! = a a
Bildunidumadanlasunisngaiudiinseuslaegeaisednsain ns

£
Y= a ¥

Soudidnmiluwedaniivsslevilunisianudlaynddifiuwaz amunas n1sseus
a v I3 ] | a a v P o
BannUsznauigedusEnauaIey Wy nsm, sUaam uasunugd mdnlalade dniseu

anunsanudeyainfuieiunnizealaiiunsFeusisg
3. asneusegalalidnieuy

wonmileanUslevunlanaunalgusenns nsiseuimenindeleiiy
anuaulaluisestu q dnsFearsnisianauuin wazdisuSumalialiidniunisseus
= | 4 I3 ¥ = oq v & =2 v &
Wesnanutigmisiagnagnsuinuiengay Jvihlviillemasgannuaulalauiniu

waztelisnFanduinsiuilloniuinniusie
4. vl flaunsuagaulaiseus

nsseudidanmyrelinuilaunsivasinenunniu wazdasadeandesuniu

9
(%

Aeluseninensieus wenmiloanniinaaiunsaduussauauisalunisasunimey

uarasUnaInsEUINNISSEuILa
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5. WUAINTN

v
ad

BidumedianliSoudmsunnnguens fissunsieudidnimynngueny

sranddsdAglaluegnad denisieudieninauanisadteyanmunsiuvistuings

Toyauaziavla

Daniels (2020) lo5u1efen19i3eusBannlidn MSSEUSITININ kagn1TaRUTS

v

A (Visual teaching) agahgliinieuwinfsuaziinnisuaniuaguainuindegiau, Wau

v
L L3 b } 4 I}

A, Seusiufalul 9 In1sszaumnufauazasaLAnTUEd

NMsAnwInEITeviiasuladn nsBeudidanin Sunumdrdglunisseuiio
AdinAans Ae Nauvinweveagseulideudenudilademnduuusssuuniuainns
1IN @nsaduuTnassnsedamansinuwesainulildlunisuideymi wazdoans

A ay v & v
wnAnRlaeonudun I wlAevY

2.2. AUNUIBYDINTEEUSLTININ
= a Y a 1 a v oa v ¥
IINNTANYIANUNNILVRINITREUTITN W wudr Tdndnmislalianuvangly 2
Snuay anvalzusnAe WunIsiAuRLIeLAsIfUNTZUIUNISYIIANULY1A Lasdneush

I3 v ‘:4' y) a o
GRN LﬂUﬂqﬁiﬁﬂqqﬂJﬂﬂJqﬂLﬂfJ']ﬂUEULLUUﬂ']ﬁLiEJUE

dnsumnunaneludnvaensn azdumnunanedg funszuIunIsyinaugila 1

[

Univinshalvanumanevesnsseusidanml s

Murphy (2009). l@aguneanumnevesnisiseuiidnmlian msseuiidenmidy
N3¥UIUNNITNIBITNSVRINTas A lafeItuteyad1ians lngendenisudasteya
P1a1suulugusuuntigliinnmmseduauinisla (visually) L9 JUAIMUTBLNUAIN

(% §

WY (diagrams) N3l deydnwal Fauuu (icons) WaZAILNULLIAALUUEY (other visual

representations)

Rodger et al (2009). 91984l Raiyn (2016) T numunefan1si3eusigenIngd
winefs nszuaunisinanudiladeya lnsendenisulasdeyalvedluguiiiiuninvse

dnanla wu sUuaiw deu lassunsy 3ale wuudiaes N3l n1seu nilsdeszungd
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nsyauen I nlulusunsuuaueany (Power point) TUALHOS ATWEUAS LN

% 13

LAz UNIANANN

dmsuaunungludnvaesiiaes asiuaunuieifeafueuuvenisiseus

Y [y

fdnynsialvianuvingvesnsseudidannlined

Tophat (2021) l@eSuiefisnisiseusidenan induuuuveanisseud (leaming

style) UsgianuilavesdniSeu dalniseunguildnagldsunin dans1iin & uazunuds

! = o =

lun1seSuneivedeansuuifneng 9 Wegiseunguiliean1snaeseannsens (recall) Yoaya

q

e

21E1500NUINAILAR LNz UlEATOWDANN o) U198 LU WNUAIW JINTITN

N558USTNIN uneis 35n15158U3 (a mode of leaming) vasiniSyuNeandede
n317n (graphic aids) 1uim3esiiolunisiseuiuazyiaudiladenianse wu nsld
wanluyirid (concept maps) tednszuuANUAn N1slddiotutonImudIfy nsldueeasa

PIDAUU

Raiyn (2016) laagurefansiSeusidenini laesuiedn n1slseuiidenimmaneis
a Y/ U a Y a %/ ¥ o v ¥
sUsuunsieuivesinisey lnggisauaraiennudnlatazanindeya lnun1suastoya

wazuAavieglusuuuunvilitinamvseduauinsla (visual)

91nn13Anw1UITeIiasUlad n1sEeudideanan Wunszuiunisdousves

Y

nisgululdnmidindiglrdnsguuaiudna danisteya wazlinnmmseiuauinisinedtu
Joya viliauisavianudilawazulaninudeya sewiuauduiiusssninwesdeya

wavannsamdeavesnnuduiuslvieglugunsdmildla

2.3. NATEN1SITEUTTaN N

' ' '
a aaa o

na3snisseudidenan Wudianezsideyauldlaine lnefiseunldnaisi fe

'
a a

ATLSEUINISE1en (Visual learner) A¥Aain1sasilognsatiiiieg, vinanudila uagand

Y o

nadsnsissuiililudselovdunndmsuynaulasanizdniSeunazinfne Raj (2021)

wanaNil Nadsnseuiidenn sxgdldnissuinanudilaiionlagnisinainaule

3

ndeyaiiion vie MedrvesuulAafinatgiuiuiiient lagendunisdnnisdeya

(Organize data) wagnisivuasiuvudeya (Represent data)
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aa = Y a & aa & A = v a a 9] Y]
ﬂa’aﬁﬂﬁLiaungﬂﬂw Lﬂujﬁﬂqimiaa@ﬂqﬁlﬁﬂug NLNYIVBINUAITLLARAILLINUY

(representation) kagn153AsEU (organization) Yaya Jgynmteaniunisallvieglusua

1 a1 1

waatunmuasidlalddne daudrelidnSeuausainammseduauinis waziilug

[ o

nsAutayanIaRuIAnd1Ay nsularnuninewasteaUlugunsaiily lusnwided

o

va o

a 1 aa & a ada o v . add o
WITULUINAI500NUU 2 Usztan A Nalonaan15uesa (Organize data) WaznalsvinInua

Mwnutaya (Represent data)

aa o 1% < aaa ° o = v & Aa a
2.3.1. ﬂa'ﬂﬁ%iﬁim']i‘ﬂ@ﬂ'ﬁm@yja L‘IJ‘Uﬂa’Jﬁ'V]LW@J']%'&'TVTTUﬂ']iLsEJuzLua‘VT']VliJUill']m

[

wn9 {Idelaidennadsimungauiuawidenn 2 nals AwielUll Kathryn Starke (2020),

Deb (2020) way Blackburn (2019)

1. nadslanavaansieas (Frayer Model)

<,

lunavounsiees (Frayer Model) 1ulunafiivuaiuiiedivasy 4
Poed1msulninSouInAUaZATIZRIINAIFINANUA IaeANEonzTBUNAS
MINNTEAY ANAeUNIEILUAaLITTesgiuULYeadnasy lagiiises

A o v Ay a a :.’1 ) [ a s
wsathumauiauuudiasudy dmsunsldlumaveansiwasiunsadnmans
azuvalu 2 Usstnmmudnwaenistd neusesinni 1 dunislddiednlannumune
wazlassasievesan Tuvmueiusziand 2 azfunislddionsuauuidyninig

a s Y Y 1 ot ' Y] a
AdlnA1ans lngdnwauzaiegrwveslinamsiwesiuidar Ussinn asuansiagud 1

wazgU 2



flgnuan9a ANBULLRANIZYDIAN
(Definition) (Characteristics)

(oo

- MDENAIINAAINH —
— = ar . = =) T = s ]
(Examples) (Non-examples)

2A 2 uansiegrsvedlanainsiess (Frayer Model) Usgiani 1

M9y landananis T IS
(Understand) (Plan)

Asud Tangilaym (Problem) ATATINFDLAIADL
(Solve) (Check)

AN 3 Lansieg1svedlunanseas (Frayer Model) Usgiani 2

30
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[ 2

TngluanAded fidedenldinsiwosinnalssnnil 1 deliaonados
AudLUIINAD ANSNIAdAAIEnS warAINAINITalUNITARTLATIEY
NIPINFNENT

Tngussasavaimsldlung

1. yhlsinGsuaansassyuafnmiemdminlsifuag L
2. ibiinSeukansn nldindauufnuazidnila

a A

deminGeulasu dniSeuainse
1. et lafefuuuAnudnuagdw
2. Wanufifuileairsmnuidenloaseninaunfneg
3. WIguiig U nwzuaEfIRENe

4. AAILATIZTINDAUNIAUAUNUS TEMINLUIARLALL D NAILIAIY

Y
Yaa =

dlafidndlénae

5. a¥esidiensiensaen a1 sdenlediuynna

defingasauayuiiuEy

1 duesulyinGeulinadsluniséredeidmi ileanneraditniFen
Tdadsudnivisenauiunsy

2 pugnbiiniseuldnaisdwiuiassideuluseninanisussidiv

3 lnadsdnseidouddnyifioUszifiunisiFousdmiuaaunu
Tudusioly

4 swpantRveInsiansifedtuddmi fethady sawguam
finsdenlosdiuyana neludiuinenuosuuiin

5.fletniBsuduinsfunisinnisusazyszinnudlifiorsanoyae
dnSeudeninasidenldussnnla

2. Na3vrIANAR (Concept mapping)

fapuda Wunisdufiunisimsianufnsiveen iiuaanuieidesduiug
Fouleaiu wdrdnrifuaninnuduiusvesaudaseusendes 9 matulhdunnsy
(1 UURNLANIU, 2555) NAIORIAIUAR LfJum%aﬁaﬁﬂiw’LﬁﬁﬂL%&Jm’%smifﬂizmumi
Frufvesnuies hlmiufeuduiusveaudare sdusznausinsvastoyaniaion uas

ANUNINARUANNANTDIRULEILY lagriauAnIzUIENaUAIY 3 aeRUsEnaunang Llaun
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& A £

1 Wenuludimd Ao Wdenuansdeiiunuvesuluininienduindeuy

aelansougusingg

2. ey Ae unkansensieulesnnuduiusvesluininieninus

1%
Y

luftesdusenoudes quaslusimivisonus

3. ANNIDIANINULEY AD A1 NIDIANLANININULAULIOULAZDTUNEY

AndNTusTEnIlumivseausludesRUsenavges
ANNAIAYVIINAITHIAIUAR

natsrsruAndunaisninerensiseuiiiosndedddndiauaniooniilunisandy
a A o v aa J a = D o= & =
deine 9 Weleuiuigmsaaduluniswisuenans, Yoy, Jufinge 189 1ndudey
WazInTIAUnaIN AUWIMRUTANNARd mTUNTIEANANLARTIgnianldlaasdns

LAZANIUUNITANEI VAL

490914 HeAuAndUselovulua1udIv 19 Buiy wazni1sleiInl1uAn

TuAsadnaansazaielndntan nsinlanedu Inguseslasdlunisissuntinmansingaide

dmfunisaousarnIsantiuiin
A5 (Training)
(Teaching & Lecturing)

nsm3endanAm (Preparing Notes) ’

HIAINUAR LEAAIAININT 4

MITRUEUE ML SIS U ’

(Planning Learning Path)

A5l ARANIg

dmiunmsdeuiuaznsdaeioy MTasBLE M UIMUUAEDU ’

ptlneEns (Learning & Preparations) (Exam Preparations)

NS ATUARAS AT TA
(Creativity)

AsuAU
(Solving the Questions)

dwsunsiassanunisaluagnisiiaue

(Mockups and Presentations)

AN 4 wansnansiuRAuAnTIgluNSIBsUANNANENS
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nsltRsAuAnYsTunIsSEURMAAIENS
1. dmsuniseouuazn153nUudin (Teaching & Lecturing)
1.1. 5HN (Training)

22 L% a ¥ =l 1 Qll
MnyuLewaiinaey  Kmnudnlinudangulazyssleviluvaenaou
a & aad P v oA A < A '
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2. dwunisiseuskazn133nmIeN (Learning & Preparations)

2.1. M93ENTeAIY (Preparing Notes)
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2.3. MaSENdEMSUYILUUNAADU (Exam Preparations)
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2.5. MUy (Solving the Questions)
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3. dnsunIsInassEnIunsallaznsiEue (Mockups and

Presentations)
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WILNZANAUNWIFINN 2 nads famelull Bartolini et al. (2014) wag Lesh. (1979) a19naly

natlan Yawlaisugny (2559)

1. naden1san nunudaya (Drawing Strategy)
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dosnnnisyanudilegatunisaifiesuielilusu Tnsanized1edanisadig
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a s
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A a A faa v ao
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Manipulatives) {udsuszRuvgndugusssufignasrsvululssifmanssugniuiu

YosatlnFansodITantann ey nanizpdnmansnisanaglulaznigusn

nsldeaindsuseivg’ (“Artificial” Manipulatives) 1JudsUseRuga

TasuniseaniuulaglnnisAnwInilan

9 9

WINUIYNNANTANYURNEY

a (Y 1 M % v 6 o 1
M1919N 1 LLEWQG]’JE]EI’NEE]QUﬂimﬂLUﬂﬁqﬂﬁMWUﬁﬂJaﬁﬂqiﬁ]WLL‘L!ﬂLL@a%UiZLﬂ‘V]

U551 (Concrete)

Elauase (Virtual)

UseTRmans — Tausssu

(Historic-cultural)

anNANYLAMIL

Y

nszanues (Napier’s
bone);

d' A o 1 U U d' ¥
spadladniuldussyin il
Arwuy wazlilusunsnimos
JUNSIVIaNELvRe;
LASBIINTNIAIAFAIERS
Yaymilnlnlad
USAUIMIATUIAUA GNLsn
wagnszgnaluile

UaSALNUA

a a
anAndu
ANUNLELDUITIVDIATDIINT

NIANFERNS
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2.4 MslEnadsnsiFeuiidenw

Murphy (2009) l@eSutefianisiseuimenin (Visual Learning) dn13zdiadenduyn

(% A

Vinwenlisunuuame saufanmsduns, 15503, Madnle, MsAAN wAENITHARILLIAR

Y

2 = v a A o a X a v X .
RIDNITEADHT UﬂLiﬂumLsﬁﬂjsﬁqﬁyJﬂﬂLﬁaqugﬂgLﬂﬂﬂ']igLi@QﬂTW (Visual theracy)

- m3duna (Observation) Ao N1FUOWIUUNEINTILaIORTIvEOUAMAN YL N3
danansneumain” dniufessls?” waz ezlsivilidudnvueiu?”

(% (Y L4

- 115503 (Recognition) saulufisnissydnan drglviniSeusiuieladn “dydnual
& = R oA N = v,
Uuraneds vee'” v3e “dupiesUanavien imsell 3 yuuay 3 A

- n13AAY (Interpretation) tlugnisudadiasvidnla msfienuasnettesiumany
“UuudnassiuUeneglsiuLs?” wie“ Nuraueals?”

- m9d1la (Perception) AETDIAUNITIATIZALAZNITAIANAT BTN BUAINTE
naumny “aziineylsiuluadudaly?”

- MSUANILUIAR  (Self-expression) tgndesiunsidimaiianiniieaisnanainuan
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WATUERY Wi N394, NTETNAN, NITIPUNUNIN Uasnsadauaunll “ duay

v a My y & o N9 Y o
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3. AUEMeAAATEAS

3.1. ANUEAYYRIANUINAMIAAIERT
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1 0.75 0.25 0.824
2 0.25 0.50
3 0.50 0.50
a4 0.75 0.25
5 0.50 0.25
6 0.25 0.50
7 0.63 0.25
8 0.44 0.38
9 0.25 0.25
10 0.69 0.38
11 0.25 0.50
12 0.56 0.38
13 0.69 0.63
14 0.56 0.38
15 0.50 0.25
16 0.25 0.25
17 0.56 0.38
18 0.25 0.50
19 0.63 0.25
20 0.50 0.25
21 0.44 0.88
22 0.31 0.38
23 0.56 0.63
24 0.44 0.63
25 0.63 0.75
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(@)

0.38 0.50
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1 0.70 0.60 0.871
2 0.65 0.70
3 0.75 0.50
4 0.55 0.50
5 0.70 0.20
6 0.75 0.50
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foil ANANEINGE (p) ASILNRILN (1) AAraniissesuuTasadiy
7 0.75 0.50
8 0.70 0.60
9 0.70 0.40
10 0.70 0.60
11 0.60 0.60
12 0.60 0.40
13 0.80 0.40
14 0.20 0.20
15 0.75 0.30

A19197 32 LEAIAIAILYNNGIE (p) ANBTUNATIUA () LAZAIANLTIERUDILUUIN

AMUAILTATUNNTANIASIZY AU UNAUSEY 71U 15 19

foil AIA1UEINE (p) AsIwaT N () Amnuifleesuuuiaatu
1 0.65 0.30 0.674
2 0.60 0.40
3 0.60 0.40
4 0.70 0.20
5 0.65 0.30
6 0.50 0.60
7 0.60 0.40
8 0.65 0.30
9 0.55 0.30
10 0.60 0.40
11 0.60 0.40
12 0.50 0.40
13 0.50 0.40
14 0.55 0.50

0.30 0.40

—
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