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This research aimed to 1) compare the mathematical problem-solving ability and
learning achievement of students before and after learning with the use of a Scaffolding Technique
combned with a Think-Pair-Share Technique; 2) compare the mathematical problem-solving ability
and learning achievement of students taught with the combined technique versus those taught with
conventional methods, after controlling for their prior mathematical knowledge; and 3) investigate
students' learning with the combined technique. The sample consisted of two classrooms of 4th-
grade students. The research instruments included lesson plans, a pre-test for prior knowledge, a
problem-solving ability test, an achievement test, an interview form, and an observation form. Data
were analyzed using One-way MANCOVA, Hotelling's T, and content analysis. The findings revealed
that 1) the students who learned using the combined technique showed a statistically significant
improvement in both mathematical problem-solving ability and learning achievement after the
intervention compared to before, at the .05 level; 2) after controlling for prior mathematical
knowledge, the students who received instruction through the combined technique had higher
mathematical problem-solving ability and learning achievement than those who received
conventional instruction, with statistical significance at the .05 level; and 3) the students who learned
through the combined technique showed positive development in knowledge, practice, and attitude,

reflecting the positive outcomes of the learning approach.
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44D/ Hotelling's T

Effect Multivariate Value F Hypothesis df p-value
NAULAY Pillai’'s Trace .960 344.543 2.000 .000
wAIlAF  Wilks’ Lambda .040 344.543 2.000 .000
N199ANIT Hotelling's Trace 23.762 344.543 2.000 .000
G‘auj’% Roy’s Largest Root 23.762 344.543 2.000 .000

Test of Within-Subjects Effects

Dependent Variable SS MS df F p-value

ANANNIT0 Tun A Tyunng
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m@zﬁ"uqmaﬁmamiﬁﬂuﬁm
- . 449.823 449.823 1 439.890 .000
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Hotelling's T* (aR1NN13ATKATL) = 712.848, Hotelling's T° (ann19idamngn) = 6.885
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Shapiro-Wilk Statistic df p-value
ANANNTD Tun ATy uInIg
- . .895 61 .000
ATUAAAAT
HARNONENNNNIEEUITIAURA GRS 963 61 .064
Box’s M F df1 df2 p-value
3.828 1.229 3 649994.239 297
Bartlett’s test of Sphericity df p-value
49.085 2 .000
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F1379 14 nan193AzviA Nl stmunneesinFeulungunnaeuanguALAN

NLUNRININAND
Hypothesis
Effect Multivariate Value F of p-value
Pillai’'s Trace .758 89.207* 2.000 .000
Wilks’ Lambda 242 89.207* 2.000 .000
Intercept
Hotelling's Trace 3.130 89.207* 2.000 .000
Roy’s Largest Root 3.130 89.207* 2.000 .000
Pillai’'s Trace .812 122.787* 2.000 .000
Wilks’ Lambda .188 122.787* 2.000 .000
Covariate
Hotelling's Trace 4.308 122.787* 2.000 .000
Roy’s Largest Root 4.308 122.787* 2.000 .000
Pillai’'s Trace 312 12.935* 2.000 .000
Wilks’ Lambda .688 12.935* 2.000 .000
Method
Hotelling's Trace 454 12.935* 2.000 .000
Roy’s Largest Root 454 12.935* 2.000 .000
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p_

value

Source Dependent Variable SS df MS F

ANANNNTD UG
3 _ _ 1109173 2 554587  83.316*  .000
Corrected  WNTEUWINWNAIAAIARAT

Model mﬁuqm‘%mqmﬁﬁﬂu
- - . 587.884 2 293.942  128.058* .000
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M1974 15 HANIALAIETANLLTIIuTaNF L SN Ta9ANa NN ga TN suATey v

NNATAANAATLAZHARNO NENNEEUITIAIRAANANTIENTNNGNNARDITLNGNATLAN

PAINIINA[DN (F18)

Source Dependent Variable SS df MS F P
value
ANAINNTTUNNg
. - . 836.870 1 836.870 125.724*  .000
WY INNAURANER T
Intercept = -
HAZNONENNNNTITEY
- - B 390.818 1 390.818 170.263*  .000
ATIATURANE RS
ANAINNIDTUNNg
. A . 1067368 1 1067.368 160.352*  .000
WU INNAIAANER T
Covariate By = -
HARNONENNNNTITEU
4 by . 551.383 1 551.383 240.214*  .000
AT ATURANE AT
ANANNInTUNNg
N = B 78.855 1 78.855 11.847* .000
Wiy INNPIRANER
Method B < -
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h - j 60.421 1 60.421 26.323* .001
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o ) 133132 58  2.295
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ANATNNTD UG
3 R _65959.000 61
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HAZNONENNNNIITEY
L ) 32486.000 61
ATIATURANE AT
ANATNNTD UG
3 R 1495246 60
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Total  WANQVENINNNIEHY
. ) 721.016 60
ATATURANE AT
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1 0.73 NN DT 0.45 BN O ARLAEN
2 0.70 NAULNTUT 0.50 ATt ARLABN
3 0.68 NN DT 0.25 BN O ARLAEN
4 0.60 ATt 0.30 NN ARLAEN
5 0.73 NN DT 0.45 BN QW ARLAEN
6 0.70 ALt 0.30 NN ARLAEN
7 0.70 NN DT 0.30 BN ARLAEN
8 0.58 ATt 0.35 NN DT ARLAEN
9 0.58 NN DT 0.25 BN O ARLAEN
10 0.70 NAULNEUT 0.40 ARt IGER
11 0.68 NN 0.45 BN W ARLAEN
12 0.88 Tadeinneust 0.25 NN DU ARBAN
13 0.68 NN DU 0.25 ATt ARLAEN
14 0.78 NAUNEUT 0.25 NN DU IGER
15 0.80 NN DT 0.40 NN DT ARLAEN
16 0.70 NAULNEUT 0.30 ATt IGER
17 0.70 NN DT 0.30 NN DT ARLAEN
18 0.63 ATt 0.25 BN ARLAEN
19 0.75 NAULNTUT 0.10 Taidnunauaf ARBAN
20 0.78 NAULNEUT 0.25 BN R IGER
21 0.70 NAULNTUT 0.20 ATt ARLAEN
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27 0.63 NN DT 0.35 BN O ARLAEN
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