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Abstract

The objectives of this research were 1) to study the effects of various factors on
mathematical problem solving ability, 2) to analyze a hypothetical model of causal factors
influencing mathematical problem solving ability and 3) to develop an appropriate model for
mathematical problem solving ability. The sample consisted of 337 first-year undergraduates
at Dhurakij Pundit University in the 2015 academic year derived through simple random
sampling. There were sevem exogenous variable used in this research : teaching behavior,
self-efficacy, self-esteem, achievement motivation, attitude, attention and mathematical
problem solving ability. The research instruments consisted of 1 mathematics test and
6 measurement tests for teaching behavior, self-efficacy, self-esteem, achievement motivation,
attitude and attention. Statistics SPSS 17.0 was used for data analysis of basic statistics and
LISREL 8.70 was used for SEM to analyze the causal factor influence model. It was found
that 1) the teaching behavior variable and attention to study was at a highly influential level,
self-efficacy variable, self-esteem, while achievement motivation and attitude were at the
medium influential level; 2) the hypothetical model of causal factors influencing academic
achievement of undergraduate students at Dhurakij Pundit University were in agreement with
the empirical data, demonstrated by the following statistics: chi-square test=122.159, degree
of freedom=150, p-values=0.954, GFI=0.970, CFI=1.000, RMR=0.026, RMSEA=0.000, NFI=0.980
and 0.97 for multiple correlation of determination. All of these variables could explain the 97%
of mathematical problem solving ability; and 3) the variables which significantly influenced
student mathematical problem solving ability both directly and indirectly were instructor
teaching behavior, student self-esteem, attitude, achievement motivation, self-efficacy, and
attention, demonstrated by the total effects at 1.568 1.421 0.946 0.488 0.404 and 0.232,
respectively. The variables which only directly influenced the student mathematical problem
solving ability were the instructor teaching behavior, self-esteem, attitude and attendance,
shown by the effects at 1.076 1.072 0.893 and 0.232, respectively. The only variable which
indirectly influenced were achievement motivation and self-efficacy, demonstrated by the

indirect effect of 0.488 and 0.404, respectively.

KEYWORDS: CAUSAL FACTORS/INFLUENCE/MATHEMATICS PROBLEMS/ABILITY
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Nugiu 1w 45 4o uazteiladeifidndwadeny "ansalunsuslandigvadam #s
Ap WoAnIsuNNT pUBBAH DU LL‘N@TQT&'\I “’qu§ mmmﬂgﬁ%‘iummm WWumanuuwuy
A9 BUSIENNT USENBUFIBLUY BUANNNIATIAWOANTINNT DUTBIATE DU mmmﬂgﬁla
Tunuiay MITVIANN WNTNVBIAULDY LLiog\fiﬂv’\I ”qu§ wanfsedmadad a3 anudila
Bou JuAMouiuuNIng UUTEINAT MNLLULTIALATN 5 SEAU (Likert's Scale) SRR
1IN wazlBeay (Frederick & Lori-Ann, 2012) Avuanaudinisudannamsnuaiads 5 3viy
(a11luns Aadang, 2551) fe oot A = 1.00-1.80, fpel = 1.81-2.60, NUNAN = 2.61-3.40, 11N
= 3.41-4.20, 3nnil @ = 4.21-5.00

A9 BuANAWIASsTlaRIuN1IATIR puAAAsIEULdaNY (Content Validity) Taw
Tandrian sandasanfilivisg Twau 3 v Rarsandossedeifiddsdas
aAARBINNNNTN 0.50 ("N 55 sal, 2551) m37a eueEasiu (Reliability) FBnsiATz
A1 W3 N3 woavTBIATEULNA (Cronbach’s Alpha Coefficient) wazlfidn ‘W3z “nAuoanh
T9IATBULNATBIFMIULTNAANTINNT puTesRgl o1 Auegilalunuies useaslall “ugnd
waafdeATIAdna af MIsu3ann asaTeIAULEY ATNAYIFEUYNAD 0.949, 0.920, 0.893,
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Chi-square = 122.159, Chi-square/df = .814, df = 150, p = .954, GFl = .970, AGF|= .945, CFI = 1.000
RMR = .026, RMSEA = .000, NFI = .980

AW 3 wanIATEIFRULANN WEE wgaw wsalunsuilandlumedem a3

0.923, 0937, 0821 mwady iafususwdeyar Saudrdiiunsnsin suanuEouses
sosdioya dudunsiiansideyadielusunsy SPSS “miua ARtugLssiLls “unalé
Tusutsus lEu Ay (X) way 'auﬁmwummgm (S) waAn Wz M5 7 wiuSiies U
(Pearson’s Correlation Coefficient) (Hair et al., 2010) waslHlusunsn LISREL Tunsdwsnesd
p9AUENaUBITUSU (Confirmatory Factor Analysis) {WaA573 aUANNATIElATY 519
(Construct Validity) ¥38fuuun13ia (Measurement Model) 2a9AILUIUANULATNIIIATIEA
AN DARRDNDBNAILULTIRTLTY wmqﬁﬁﬁwﬁwa (Causal Factors Influence) #iaAI1dN 18190
Tumauilanddavadea asiudeyaBedszdngd (Empirical Data) Yszanuamwiafined

¥ a

ApABn1sUssinuAIuLLL 9 A (Maximum Likelihood Estimate) 4slfdn fAluniadingnse

=~ 1

AprAlainad 89 (Chi-Square) A1B9AIL 5 (df) AR (p-value) s TATEFUAN BAAEDY
(Goodness of Fit Index: GFI) ABHTAAILULAIMN “NAUSLEY ﬂmqﬁﬂ“?‘uuﬁfs (Adjusted
Goodness of Fit Index: AGFI) A5t inTeAUAIN pARREILUIBUTBY (Comparative Fit Index:
CFlI) A1TINTBIALRAEINEY a\‘i"ﬂmﬂ’nmmﬂLﬂﬁaummgﬂu (Root Mean Squared Residual:
RMR) ansaaaednulunUss AW AR (Root Mean Square Error of Approximation:
RMSEA) fililfonifisudunuiiugiu (Baseline) fusuunmamauivieduuunu uufigu

(Normmed Fit Index: NFI) (Schumacker & Lomax, 2010)
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1. HAMFUATIEAMUYINTITY 1.1) WoAnTINNT BUBvy au (K1) Tunwsnd
ﬁm%‘waﬁiaﬁnﬁnmaghs:ﬁumﬂ (X = 419, S = 0.67) 12) MITVIANN W1T0VDIAULDY
259, S
247, S
Tummmﬁﬁw%waagj“lus:ﬁuﬂmnma (X = 3.33, S = 0.76) 1.5) lanafdaIvIAtiaa a3 (F2)

0.74) 1.3) anunagilalunuies
067) 1.4) ws9gslald “Ngn3 (F1)

(K2) Tunmsmddndwaegluszivdmnan (X

(K3) Tunwsmddndwang Tuszdutunan (X

Tunmsmddndwaegluszduthunan (X = 316, S = 0.69) 1.6) auslaseu (F3) Tunm
FmiBndwaeglussdumn (X = 369, S = 0.58) 1.7) ANy wrsalunsuilandilymada a3
(V) Tunwsamiddndwang Tuszdutunan (X = 29.98, S = 3.89) (AN3W 1)
2. MIATEEANNATIElAT 39 NMIRRUTILULANN “NRUSIE U9R AN
qnsalumsui landdanadinen aftudeyaiBelszdnyd 2.1) duUsuengAnIsums au
209 DU (K1) fianthminesdsznausaesnuds Fumadads ou nmsldvandsingn nm3ve
Yszifiuna wazn1sld“ans au windy 0.908, 0.847, 0.828 WAz 0.820 2.2) ALUTURINTTUS
AN 1N130VBIAULEY (K2) fidnminesflssnausesfudsfunssuiumsiasiadng Wiy
0.890 LAy 0.752 2.3) GT’JLnJiLLNamwmﬂgﬁTﬁﬂumumd (K3) faniminesdusznauses
fuUssunseansuiuiaauies nsldsuniseensuaniiay n'rﬂﬁ%un'ﬁﬂau%’umnﬂg LAY
mﬂéﬁ’umiﬂau%’umn@ﬂnmmLLa:ﬂiam%’a iU 0.848, 0.838, 0.777 WAy 0.753 2.4) fils
ANUALI9ILa T “NgMBNWMIEEU (F1) famihminessusynauzaesuysdumsnanisal
AWNTN ANNNIEADIDIU LAZAMNSUAATDL WiNU 0.949, 0.887 LAz 0.837 2.5) ALY
lwaARsaN1IsBUAtIAAY A5 (F2) fianimiinesfdsznausaediuys fuANg N AMNLEe
walimgAngsn an anadnla Wi 0904, 0755, uaz 0594 26) FutsANMRIlaFEU
(F3) fanhmtnesdsznapasiutsduay uladeu anueilal sen1sideu uazaw
wolauazsamidariAanssnseninedoy whiu 0983, 0980 uay 0.531 2.7) fLUILHIAIN
nnsolumsuilandilumadias a3 (v) fadwiinesdszney (Factor Loading: A) 289
Fauysnisaiunsmussuia [ ldaney nssuaunisuilandtun nsvienudala
Tanduaznsnsia ey Wity 0.859, 0.785, 0.651 LAy 0.638 ANEIAY (AT 2)
3. MIATILIAN BARRBNTBIILULAN “WUEES waaw asnsalumauiland
Hymadea aftodeyaiBelszdnd dangin duvuiiany eeadasivdayaidelssdng
Tamsnsya auanmlamas e JFwiiu 122159 mlafmas 89 “uWus (Relative Chi-Square)

o o

Winfu 0.814 fidneeant 5 (df) Ay 150 AR (p-value) AAwinfu 0.954 AdwilTnse iy
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X S.D. IEAY
WOANSINNT BuvavE au (K1) 419 0.67 AN
waila 35 au 4.33 0.64 W nil g
n3ld“ans au 4.04 078 NN
mM3ldmandninen 428 0.76 Wi A
M350 Usziluna 408 0.82 1N
M33uiAn WTeIRueY (K2) 2.59 0.74 Junany
FUNTEUUNTT 2.88 0.79 Junang
FUNRRWS 3.02 0.75 Junas
anumapiilalumuas (K3) 2.47 0.67 Yunae
nIaNsUlnAUDY 3.05 0.80 Uunany
nslésunseansuaniiau 274 0.89 1unae
mal#Sumseensuainag 2.21 0.87 oy
nMswaNTuaN§UnATasuAzATELAT 1.86 0.59 Uunang
usvgalalil “NgNdMIMsi3Eu (F1) 3.33 0.76 Uunae
AMNNIzAnIafu 3.33 0.76 1Junang
ANNIUHATDL 3.30 0.78 1unae
NIANANNIAIENHIN 353 0.78 qN
AARRaITIANAAY A5 (F2) 3.16 0.69 unay
Ang anwdnla 3.83 0.71 AN
AN N AL 2.88 0.84 SRITHIRN
wurliungingsu 277 0.87 Junane
anuRalaEeY (F3) 3.69 0.58 el
AN ulaseu 3.70 0.64 el
anuelal ‘dansiSeu 3.49 0.73 Yan)
anusslasazanusniisluniarh 3.88 0.64 N
fanssuluinadinan a3
AMu wsalumsudlandilam (Y) 2998 3.89 Uunang
msvhanudnlaland 6.48 1.41 Junans
mMIMeuaunIut landilym 5.46 1.14 Uunang
masiunsmuLaulifmnay 11.36 215 1unag
19379 AU 6.68 1.77 1Unang
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» | se | ot | R
WQANTINNTT BUBEI BU (K1)
waila 35 au 0.908 0.824
mMsldmanininen 0.847 0035 | 19.634™ | 0718
MY Yazifiuna 0.828 0028 | 17.712™" | 0685
nmsld“ams eu 0.820 0037 | 18733™" | 0672
M33u3ANN WITnTaIRULeY (K2)
FANUNTEUIUNTT 0.890 0.792
FIUNRANS 0.752 0039 | 10196 | 0566
aunAgilalunuas (K3)
NIepNUTDAUDY 0.848 0.824
nslésun1ssansuaniiiau 0.838 0069 | 15967 | 0672
msldsunseansuanag 0.777 0075 | 133517 | 0718
nsgaNTUIINFUNATILALATELATY 0.753 0046 | 14449 | 0685
wsegelaldl “ugnEmen1sideu (F1)
MsAIANTala T 0.949 0.898
AMNNITAniosu 0.887 0035 | 25155 | 0.801
ANNSURATOY 0.837 0038 | 2155177 | 0682
lAARRRITIANIAAY A5 (F2)
AN "N AL 0.904 0.818
wulifunwgAngsu 0.755 0079 | 10997 | 0570
Awg anadnla 0.594 0.058 963477 | 0352
ANNRSISEY (F3)
A ulaseu 0.983 0.742
AN lal ‘dansiSeu 0.980 0024 | 37327 | 0718
anuslanaranasandiolunmaviiansas 0.531 0057 | 113377 | 0282
Tudmadiam a3
Ay wsalumsuilandilavng (Y)
nasfiunsausruie IH lidney 0.859 0.737
MeuNUnTui landilom 0.785 0035 | 13732 | 0617
nm3svhanunlalando.651 0.044 11.439™| 0424
NN U 0.638 0055 | 111707 | 0407

=p < 0.001 *p < 0.01 *p < 0.05
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AMNNANNAY (GFI) SAwvindy 0.970 Adaitaaunasnduiiusunds (AGF) fawwindu
0945 AdaiiinszduanunannfuSeufisy (CF) Sawidu 1.000 A1nzeeids adiade
Pa9iA% (RMR) fdwihiu 0026 uazAanuasianiauiunislssanudmisfives (RMSEA)
fidwindu 0.000 fAn “NUse “MBANNLEY (R aglussdudsudg g (R? = 0.97) (N 3)

MTUMIIATILAL UnNanEnazesiIklungAnITNNNT ULy U ANFILLUL
Tulase SeddnswarinluBainseany wisalunsuflandaymeadea a5 9 awiiy
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Tnefidndnanensaideulnwindu 1.072 wasfidndnanedoudouinivindy 0.349 faudsuee
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AIWA K2 F1 F2 F3 Y
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ffy (2548) NWUIIMITUVIANN 1WINVRIAUBINNALIAAT ATAAN “NRUSNI9LINAY
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