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ABSTRACT

This research aimed to 1) examine the mathematics learming achievement and problem solving
ability in the topic of Time Problem of Grade 4 students who were taught using the KWDL technique
combined with bar models and those who received regular instructional; 2) compare the mathematics
learning achievement and problem solving ability in the topic of Time Problem of Grade 4 students
between students taught using the KWDL technique combined with bar models and those who received
regular instructional; and 3) compare the mathematics learning achievement and problem solving ability
in the topic of Time Problem of Grade 4 students taught using the KWDL technique combined with bar
models to the benchmark criterion of 75%.

The research design was a quasi-experimental study with a control group and an experimental
group, using a posttest-only design. The sample consisted of two Grade 4 classrooms, each with 30
students, the classrooms were obtained by cluster random sampling. Research instruments included: 1)
lesson plans using the KWDL technique combined with bar models in the topic of Time Problem, 2)
lesson plans for regular instructional in the topic of Time Problem, 3) a mathematics learning achievement
test in the topic of Time Problem, and 4) a test for mathematical problem solving ability in the topic of
Time Problem. Data were analyzed using mean, standard deviation, correlation coefficients, and
multivariate analysis of variance (MANOVA).

The findings revealed that: 1) the mathematics learning achievement of students taught using
the KWDL technique combined with bar models had mean scores of 78.167, with standard deviations of
13.613. Their average score for problem solving ability was 74.033, with standard deviations of 15.599,

respectively. In contrast, students those who received regular instructional had mean mathematics
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learning achievement scores of 61.500, with standard deviations of 13.400, while their average score for
problem solving ability was 53.600, with standard deviations of 12.053, respectively. A correlation was
found between learning achievement and problem solving ability in both groups. 2) The mathematics
learning achievement and problem solving ability of students taught using the KWDL technique combined
with bar models were significantly higher than those who received regular instructional at the .05 level.
3) The mathematics learning achievement and problem solving ability of students taught using the KWDL

technique combined with bar models was not significantly higher than the 75% criterion at the .05 level.

Keywords: KWDL Technique, Bar Model, Achievement, Problem Solving Ability, Mathematics
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Pbs1, Pbs2) Tnsld Bartlett’s Test of Sphericity 1u11 fauUsnadugninanisdeundamaniuaziiuls
mnuaansolunsuidgmmsadamansvosusaznguianuduiudiu egrsdoddynisedanisediv 05 wans
Jramnsadinaed MANOVA 1¢ Tnefuladugninisnsfoundamans (Achl) wagdutsaruanunsaly
nsuitdymneadamans (Pbs1) vewini3sunguildsunisinnisiFeussemaia KWOL saufuuisluna
fanudunusiudaduassluficnisuinseauanuduiusuiunans (r = 0.676, p = 0.000) 9819l dBd1AgNI
adffisedu 01 daufulsnadugrivanisdeuadaamans (Ach2) wagdaudsaruanansalunsudiymnig
Adlamans (PbS2) veanguil lesun1sdanisifeusuuuund fanuduiiusidadunsdduiianiauinszdy

AMNFuRUSUoILIN (r = 0.177, p = 0.350) LAASAIAITINT 2 UAZAINT 1
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Hoddmisadd 05 Seasulddn dniFsunquitldfunisdaninFeuddaomaia kwol saudvuisluiea 7
wadunvnen1sdsukazauaunsolunisuiymmsademansgeninguiildsunmsianisidoudiuudna

'
o @ aaa

pg9illEdIAYNIERATITZAU .05 LARIRINITIeN 4

Sisaket Rajabhat University Journal Vol.19 No.1January - June 2025 244



M19197 4 AIANUANANTENINNGUYRIARRERAFUg TN BULaEALan s LU SWAUym
a s oAl vo 9 a 175 a ' 9 oA v
nepdiaenans nauilasunisdanisseusmemailn KWDL saufiuuisluwa uaznauilasu

N5IANSEEUILUUUNG

Source Dependent  Type Il Sum df Mean F Sig.
Variable of Squares Square
Corrected Model Ach 4166.667 1 4166.667 22.838 0.000
PbS 6262.817 1 6262.817 32.231 0.000
Intercept Ach 292601.667 1 292601.667  1603.802 0.000
PbS 244354.017 1 244354.017 1257.526 0.000
Group Ach 4166.667 1 4166.667 22.838 0.000
PbS 6262.817 1 6262.817 32.231 0.000
Error Ach 10581.667 58 182.443
PbS 11270.167 58 194.313
Total Ach 307350.000 60
PbS 261887.000 60

3. nmswWieuiisunadugnanianisiseusasauaunsatun1suAdaymnisadinaans 3o land
Uavnian vesiniSeutulsvandnwdi 4 nquilasunisdnnisiseuinemaiin KWDL sauduuisluwa ey
Aunueisosay 75 NAN1TIATIRADANAFEUAIINLANANANRAENAFNGNTNINITI T8 ULAZALAINNTOLUNNT

uATE MM NARIRAERNS NANITILATIZALAAIAINITIIN 5
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LHAEIAY AaANaaaUy Value F df p
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Pillai’s Trace 0.069 2.101 2.000 0.132
' w o . Wilks’ Lambda 0.931 2.101 2.000 0.132
I/NITIANITLIGUS
Hotelling’s Trace 0.074 2.101 2.000 0.132
Roy’s Largest Root 0.074 2.101 2.000 0.132
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