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Table 3.1 Factor analysis in a view of mathematical learning (all response)

Maximum Pct of Cumulative

Item . eigen Item
Factor Name Factor communality Variance Variance
Number value Mean
loading Explained Explained

X2 773 .666 3.2326
X1 .756 .637 3.5988
X3 .756 .644 3.3953
Factor 1 X5 678 .536 3.5756
X X16 .642 .506 7.284 19.169 19.169 2.9612
Confidence X43 547 434 2.9961
X18 .469 423 3.8488
X35 .462 .330 3.1202
X4 -.430 .251 3.3818
X7 707 .538 4.0698
X8 679 .528 3.9186
Factor 2 X15 .607 476 3.9012
Utility X9 .601 437 3.133 8.245 27.414 4.0446
X10 .542 .359 4.2112
X11 .509 .429 3.8023
X31 .624 .463 2.0484
X28 .563 .381 2.0252
Factor 3 X30 .561 .438 2.0698
. X29 .516 .375 1.940 5.104 32.518 2.4942
Aversion X27 1493 422 1.8314
X39 .394 241 2.3857
X6 .374 .228 2.1589
X33 .586 .492 2.6589
X34 579 .353 3.1337
Factor 4 X38 .562 374 2.9864
. . X40 .498 .345 1.551 4.082 36.600 3.5795
Practical ability X17 74 483 3.1725
X21 416 247 3.1822
X41 .381 .375 3.1996
X12 .598 .391 2.5174
Factor 5 X22 .564 .360 3.3624
Traditional view of X13 .529 377 2.4128
mathematical X36 .481 .363 2.2578
learning X37 17 333 1.423 3.744 40.344 3.5736
X23 .406 174 2.4283
X20 .386 257 2.3876
X19 .364 .381 4.0252

X25 .355 .281 2.1705
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Table 3.2 Factor analysis in a view of mathematical learning (3-year)

Maximum Pct of Cumulative

Item . eigen Item
Factor Name Factor communality Variance Variance
Number value Mean
loading Explained Explained
X1 .756 603 3.8008
X2 737 .603 3.4727
X3 718 .589 3.6289
Factor 1 X5 675 .552 3.7930
X16 .595 .482 6.615 17.408 17.408 3.1055
Confidence - —_—
X43 527 417 3.3281
X35 479 413 3.2031
X18 .416 453 4.1797
X4 -.370 247 3.5977
X8 .694 .562 3.8516
X15 .658 461 3.8828
Factor 2 X7 .630 .438 4.0156
Utility X11 .594 .454 3.297 8.676 26.084 3.9102
X9 .535 .386 4.1289
X10 .448 .302 4.1445
X12 .658 .463 2.5977
X22 .541 .367 3.3320
X36 .539 .355 2.2422
Factor 3 X13 511 .360 2.4219
. X23 .485 .253 2.117 5.570 31.654 2.4531
Aversion X25 449 288 3.5664
X37 .401 .366 2.0781
X20 .397 .256 2.5313
X19 .334 371 4.0195
X33 .645 .536 3.0430
X34 571 .348 3.1680
Factor 4 X38 .532 .365 3.2227
e = X17 489 158 1.703 4.481 36.135 3.4961
Practical ability X40 a7l 387 3.6992
X21 .404 .255 3.2188
X41 .360 .354 3.3477
X31 .636 .443 1.9531
Factor 5 X30 .524 .370 1.8594
Traditional view of X29 483 -405 _ 24531
. X27 465 .509 1.506 3.963 40.099 1.7461
mathematical X39 417 286 2.58590
learning X28 -399 201 1.9648

X6 .390 279 2.2891
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Table 3.3 Factor analysis in a view of mathematical learning (6-year)

Maximum ) Pct of Cumulative
Item . eigen . . Item
Factor Name Factor communality Variance Variance
Number . value . A Mean
loading Explained Explained
X1 .680 .631 7.915 3.4000
X28 -.668 .534 2.0846
X31 -.644 .499 2.1423
X3 .625 .609 3.1654
X2 .609 .624 2.9962
Factor 1 X4 -.577 .382 3.1692
Confidence X30 -.571 .447 20.829 20.829 2.2769
X29 -.530 .320 2.5346
X43 .468 .371 2.6692
X5 .462 .468 3.3615
X16 .458 541 2.8192
X27 -.438 .520 1.9154
X18 .428 .379 3.5231
X7 .738 .582 4.1231
X15 672 .531 3.9192
X9 .663 .502 3.9615
Factor 2 b
. X8 .640 .529 3.045 8.014 28.843 3.9846
Utility _—
X10 .558 .352 4.2769
X11 .518 .450 3.6962
X19 .399 .316 4.0308
X35 .629 412 3.0385
X33 .619 422 2.2808
X17 .553 471 2.8538
Factor 3 kb
Aversion X41 .462 .389 1.937 5.097 33.940 3.0538
X38 .445 .299 2.7538
X21 .433 .262 3.1462
X40 .364 291 3.4615
X34 .581 .487 3.1000
X37 .525 .320 3.5808
X13 .494 .433 2.4038
Factor 4 X12 471 .280 1.659 4.365 38.305 2.4385
Practical ability X23 .464 .233 2.4038
X6 419 .294 2.0308
X22 .358 .240 3.3923
X36 .337 .349 2.2731
Factor 5 X20 .632 452 2.2462
Traditional view of X25 .625 .451 1.396 3.676 41.979 2.2615
mathematical learning X39 .378 277 2.1885
38 A BAel Pxo} RASHE Table 33014 2 wle) ol 63hde] A9 A4, £84,
285, A% 78 e 2oy AR #dd Wiol Ao thiE AL, AF 7Y
ol A A F7] sl F53, SHEehAl 92 e ol HHA AN TtaA A wj7kA]
7EH, A4 Eo) el tE Arj Wgos walelE Akt ARA SRk ot hd
o ZABRA S8} o] Rl HAT, AL FYE ATE O G0 oo} A7) Ghob] Bk
2A7F e S Ae A T TR AAK
2% 3507} 6510 AR Wlmel BH BAA SHS0) 2 49 49, 94 Sl wel 727
oFt Wsleliths Ae & 5 e, ofo that B B4 9 Aol SEsithd 2 A oA -8
£ eicie oulz SlAHT. oj2le ojulg welsly Al AL tAoR B 2ARAS A8
= Fert e ks Aor dddn
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Table 4.1 Analysis in a view of mathematical learning by year group

Factor Name year Number mean standard deviation t P
3oyear 256 26.1563 6.6815
fi . .001
Confidence 6-year 260  22.1654 6.0926 T.087  <0.00
3oyear 256  23.9336 4.6340
tilit -0. 941
Utility G-year 260  23.9615 6.0926 0.073 .9
3year 256  23.1953 5.0768
Practical abilit 6.176 <0.001
ractical abiity 6-year 260  20.6500 4.2413 <
3year 256  14.8516 1.7619
Aversi _745 457
version 6-year 260  15.1731 5.0408
. 2 25.2422 044
Traditional view of mathematical learning 3-year 26 > 6.0440 431 .667
6-year 260  25.0308 5.0433

4.2. 53] 4 Aol

Table 4.2004 Kz vke} Zro] £8hof| gloja] AT ARE &, o7k ZpolS HQl ¥HA (1=1.974,
p <0.05) LFoiA] Aol At Aol MolA] ghgith. ABHoB WAl £8E 2 stk Aol 2
oz ool Qe vlRo A4 T 4 gk,

Table 4.2 Analysis in a view of mathematical learning by sex group
Factor Name Sex Number mean standard deviation t P
Male 276 24.6812 7.0484
Confidence Female 240  23.5292 6.2110 1974049
Male 276 23.9058 4.3841
tilit, -2 .81
Utility Female 240  23.9958 4.2382 36 813
. . Male 276 22.2065 5.0081 .
Practical ability Female 240 91.5750 4.6278 1.488 .137
Male 276 15.2572 5.0101
A 31 1.211 .
version Female 240  14.7333 4.7704 21226
Mal 2 24. .
Traditional view of mathematical learning ae 76 8007 5.0883 -1.470 .142

Female 240 25.5208 5.3902
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Table 43014 & wpsh o] 3PS AT FE40] £252, AR} P53 BES
WESE BolE & 4 Tk oE £AAAL BN AL ANRE Hol1 ANLE B8
D EAE AT BEIITL opr} Stoll g AREE Fol BEA Bl Bshe A 2
Talof & Aoz oA ot AR 184, B8 YE A dEe Bdnvkd ARG
£ R4 ABE AN, 84T BESULS AR ABE ARG ABSLAT 42 ABa
< 7HE Ao yehith

Table 4.3 Pearson correlations in a view of mathematical learning (r (p))
Factor Name Confidence Utility Practical ability Aversion
Utility 452 (<.001)
Practical ability .525 (<.001) .435 (<.001)
Aversion -.388 (<.001) -.238 (<.001) -.179 (<.001)
Traditional view of mathematical learning -.054 (.219) .037 (.406) .120 (.006) .359 (<.001)
5. 4&

2 dFolAs 258 33d 63de e ® kel tieh dExAE AAlste], W8EEE A
24 29124 (factor analysis) S A3l 5719 B9 201 = AN, F84, BESE, AR,
AEsstos Wusglon, A2t B4 AN, 24 Az, el AR 29 $AHEA
33T} 63HS o) Aol g HAE & 5 ATk ol A thAAIES S0 e 2A5e B
Kol 232 AolapA ek 4 9122 oln] 3= Aol

2 GAAES Sho] ZRRE AT B84 SEolH B2 Aolg Bel Aow e} 3
AAQ) ARe A He Aow BRSO\ oF A5 A3 Wehowe sotgel WA T &
g 24 o RE 43 ok WHS 2skate] Axakt o] WRT Aow oA} 43
o JolAs FAZE oAbl vlsl ARl Zde] w2 Ao yEhEth ol#d HE & adste] S T
R £RBE FAT 5 e BAE VAL BEARA ARaok ke BA} ol et

8 she] 1A TYPE Ao B Zo] ofle}, SFAER Sl F 4 Aoty A
Sote Ee 29T U4 9L LA s

= 5o 2ote) ohEThe S Y 4 gt Th 98
AFSI, Lol BB, EEAG So| 498 et rka o ARch
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Abstract

This study investigates significant factors in mathematical learning and examines
the inter-grade and gender-based differences of elementary students. Five factors that
are counted to affect the view of mathematical learning are (1) confidence, (2) utility,
(3) aversion, (4) practical ability, and (5) traditional view of mathematical learning.
The factor analyses on third graders and sixth graders each illustrate the features of
inter-grade factors. The result also indicates that the factors may vary depending on
the traits and circumstances of students surveyed. Third graders are more likely to be
positive compared to sixth graders in terms of confidence and practical ability, which
calls for implementing ‘doing mathematics’ and reinforcing the method of mathematical

learning in the general educational field.

Keywords: Aversion, confidence, factor analysis, practical ability, traditional view of

mathematical learning, utility, view of mathematical learning.
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