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Exploring Factors of Continuous Mathematics Learning by
Integrating Information Technology into PISA for Some 9"
Grade Students

Student :  Chi-Ting Tu Advisor :  Zen-Yi Chen

Department of Information Management
The Graduated Program
Nan-Hua University

ABSTRACT

Programme for International Student Assessment hosted by Organization
for Economic Co-operation and Development is the ability of students literacy
survey. Data with the results of Taiwan in 2012 (PISA2012) showed the
mathematical literacy ranking of our students was fifth (2009) last year and
progress to fourth. Notably PISA2012 project leader Professor Hong Bixia
said, Taiwan students’ math performance although excellent, but the
magnitude of individual differences were also becoming more serious,
possible cause was mathematical literacy performance in the middle groups
representing the degree of progress, but low achievement students presented
to give up learning. Therefore, this study did research on middle and low
achievement students. With application of PISA materials and information
integration into teaching as intervening variables, the research explored the
possible factors for students in continuous learning mathematical reading
activity. Taking the students' attitude as the nearest variables, and teaching
materials and teaching law in force as intervening variables, external variables

Is the status of individual learning. Study used questionnaires and statistical
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analysis, the objects are 67 girl students in the third grade in a junior high
school. 67 questionnaires were returned, and 55 copies were valid
questionnaires. Excel and Visual PLS statistical software for statistical
analysis and Structural Equation Modeling (SEM) was estimated to make
inferences path. The comments were that the students’ learning attitude was

the main factor to affect continuous learning mathematical reading activity ;

The second was the information integration PISA materials and teaching
methods. The information integration PISA materials and teaching methods
was the main factor to affect the learning willingness of low mathematical
achievement and low self-confidence students. However, we sort the factors
through the student learning effectiveness, we found that the lower learning
effectiveness they have, information integration PISA textbooks and teaching
learning gradually increased the continuous learning willingness. Seen by the
study, teachers can choose the appropriate degree of PISA student textbook,
and supplemented by appropriate teaching methods, it is possible to improve
the students of low learning willingness to learn. The results of this study may

help to improve the status of learning pointed out by Professor Hung.

Keywords: PISA2012, mathematical literacy, information integration,

Structural Equation Modeling
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48y iR 3.148 1. 04 1. 082
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S BRAH

AT RRAITLE D OLFER - e T BB E SN
- KM FEEF F A2 & F B * 0 Cronbach’s a 13 #F % dic kR £
B* ¥ ez B - Cronbach's o A 8ciE4%® » o7 & BRIE N 7% 2 P enfp b 42
BAXRF > —F—!Tﬁﬁn B8 A e 30— kM A%E (X P > 2007) - 1395

Nunnally (1978) i 2% Cronbach's o 82 % %+ 0.7 4 %7 5 B £7 42

BEER(CR):* KR BAP Feh- RE-CRAH » 257 &7

T

A A TR

LR RIE o Fornell (1982) ¥t & i RauzikE 5 0.6

Ny

TR A T Bis 0E 4 TpAgymm, ~ (848
R s THHEE |~ THEEYIAR EAERAF A Hh AR
5:'&?%4-6’5%7?°§T%?'§ﬂ{j\,{ﬁ7i"ﬁéfﬁ_@;‘ LR ARE .
A AETRELG LERR -

% 4-6 CR %2 Cronbach’s a &

Ay A &2 &1 B(CR) Cronbach’s o &
Ay mw (PL) 0.864443 0.815187
rH iz (TM) 0.825665 0.752473
g482Y R (AT) 0.866286 0.809231

FEEY L (Bl) 0.909961 0.880046
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AT RHTE LG £ A R RPTRDI L o TR 2 2 LT
-5 3 (Average Variance Extracted, AVE) k78 - L3958 k7
BRI LR ERAEEREA L RE RS HEE A 05
(Bagozzi and Yi, 1988; Fornell and Larcker, 1981) - % %>tk i & ¥ &%
Pl R PG B ndgu R > E e B THERREE T 3R

W

\
~my

S ﬁﬁa z_#p B¢ 2 #c (Fornell and Larcker, 1981;Hair, Anderson,
Tatham and Black, 1998 ) -

-~ PMENRERIAFFZEAYIEALIEFELRZEY %A
AR E R B ERL L SR A AR B

o 2MEF AR ERFAPNF 0 UEF P FIRK

S AR AT FRAY O LA AR L AR AN e
SR ATE L F R PR HEREADT ract R T B e o B 4

LREIE S 4B - T2 TRORR o
dEE o AT A2 TR R ARG R RADT R S
- ~BEAEYR® (PL) ﬁ&@ DRI D WCIRT 0 A PRI o
gty (TM) 46 D8k TMLS TM2 25 B35 > 24T -
ZoFAEYRR (AT) He T 2EEY 0 2 PSRRI o
o FEEY LA (B #5300 2R 0 2 R -
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FATPIRERE TOHKFHL - REEK-E2EGR

BETR Cronbach
R oLfE TN BEL RRE AUTE

(CR) s a

BAEY O ou4 1211 1467 7 0864693  0.815187
Tw

st 3512 0.99 0.980 4 0861442 0797030

*2 i Y3148 104 1.082 6 0866380  0.809231
Rk

FEEY a1 06 0.922 6 0909846  0.880246
3

2 4-8PI8Eta Pk FE
5 40 pL ™ AT BI

PLI 0. 6766 0. 2426 0. 4396 0. 4586
PL2 0.7858 0. 2671 0. 5403 0. 2345
PL3 0.5910 0.1014 0. 3264 0.1707
PLZ 0.7335 0. 2247 0. 3292 0. 1249
PL5 0. 7207 0.1734 0.1899 0. 1464
PLG 0.7118 0.1011 0. 3201 0. 0040
PL7 0.7002 0. 2900 0. 3876 0. 3468
™3 0. 0888 0. 6424 0. 3441 0. 4472
T™4 0. 0302 0.7588 0. 2004 0. 3370
™S5 0. 5289 0.8894 0. 3970 0. 4996
™6 0. 1320 0.8733 0. 3421 0. 4366
AT 0. 5068 0. 2750 0. 6768 0. 4353
AT2 0.2776 0. 2954 0. 6640 0.5431
AT3 0.4373 0. 4305 0. 7997 0. 5542
AT4 0. 4294 0. 2706 0.7995 0. 4464
ATS 0.3327 0.1981 0.7324 0. 4331
AT6 0. 4110 0. 3461 0. 7272 0.5106
BIl 0. 3642 0. 4303 0. 6262 0. 7060
BID 0. 1484 0.3378 0. 3921 0.8199
BI3 0.3336 0. 5340 0. 5882 0. 8688
Bl4 0.3117 0.4875 0.5909 0. 8390
BI5 0. 2493 0. 4030 0.5165 0. 7909
Bl6 0.1302 0. 4356 0. 4399 0.8105
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05 H =t #-& 4o 2 AVEBR T 43,304 302 8 0 5 B ehgp b (ol
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249 RRETIOEFL

CR AVE ™ PL AT Bl

™ 0.861442 0.612238 0. 782

PL 0. 864693 0.478791 0.303 0. 692

AT 0. 866380 0.520679 0..421 0. 548 0. 722

BI 0. 909846 0. 628074 0. 553 0. 333 0. 667 0.793
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-~ BAEYRREEAAT D L 410 vrug A FIE 2 4 PL2(GE T
FEREFER > A e R EdwmS e KGR o)~ PLT(F 2
I FIEPHEEAED P> 7 € BERL TR 7 LRAHE R - )R
FER L FRFOLBGRTEFEE XFE L AR kEEY
Az > B @ G ARE L EenE Y C KRR 2% N & MR
Fe B o @ Y FIERS Rt E o XFLhE 4 AP B RS K
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FFITE 4 A5 G ek BLFRLIRAP AR o

24103 FIE 4 BREY R RGNS

PL1 PL2 PL3 PL4 PL5 PL6 PL7
AVG 2.879 2. 364 2.212 1.667 1.909 1.667 2. 667
Erz
SD 1.192 1.141 1.139 0.924 0.980 0. 957 1.137
AVG 3.059 3. 647 2.529 1. 941 2.176 2.088 3. 382
Grr
SD 0.776 0. 981 1.107 0.886 0.834 0. 965 1.101
P-value 0.468479 6.27E-06 0.252077 0.219193 0.234173 0.07734 0.01104

P-value < .05 # 33 &8 % ~ P-value <.01 # % % -~ P-value < .001 # % &g ¥
T EBHEERE AT £ 4-11 v —JF% I3 L& 4 4 TM3( & EF 1Y

FRIBEBRGF AP EAPLFFEBRP DL K - )ik

g;

FRER P REFOLAN AR FRARER G HF LN G > AT
&#ﬁ%ﬁ%%j?%WF’YH&iJ%$#Q?~§B#%ﬁ

]S RIP 0 AT R R L
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£ 411 5 FTE 4 $HEH Kk A

TM1 T™M2 TM3 TM4 TMS TM6

Exe AVG 3. 485 3. 636 3. 364 3. 364 3 2.879
- SD 0.972 0. 994 0. 822 0.962 1.173 1.023
Gt AVG 3. 706 3.971 3. 882 3. 235 3. 235 3.118
- SD 0. 760 0.674 0. 729 1.075 0.819 1.094
P-value 0.305 0.114 0.008 0.608 0. 346 0. 359

P-value< .05 # 33 8 ¥ ~ P-value< .01 # %8 ¥ -~ P-value<.001 # % % %

s BABYRRRELSIT D £ 412 F
WA R M R A EAEED N GERL G- o) ATE(E Y L o
EAPEY R TAF o)A HOER P EF LN H O

EFE S 82 RATREEY BAAT AXS ] kg
YRR HXEEHITAPREFIIO KFER & L G T L

Iy reng 4t ATL(H

-m\L

_g: o

24-123F18 3 {EY ER DL
AT1 AT?2 AT3 AT4 AT5 AT6
Exe AVG 2. 879 3. 061 2.606 2.636 2.909 2.485
N SD 1.219 1.298 1.273 0.994 1.128 0. 870
Gt AVG 3.735 3. 441 3. 088 3. 059 3.324 3.059
N SD 0. 931 0.824 0. 866 0. 736 0.912 0.694
P-value 0.002 0.159 0.076 0. 053 0.104 0.004

P-value < .05 # 33 8 % ~ P-value < .01 # & ¥ -~ P-value < .001 # 33 & ¥
s BFFEEYREREAMT D £ 413 o B I 4 4 BI2(w

5
AR EE A AL TR OFRF A e (B vkt ) o)



BlA4(Gig et 3> N E A 45en> 7 3R * - ) BI5(GE# p &

—

TR T T SUESTRRR T T IR DR ot S
MEFOLY o H 1%

FlF e oA LRM T HE T REI EBDREP 4
PEUGMLE > R BARR P EFF L P R E LRk A SRR RITE )
FATARE Bs PEATIRGE L nF 405 bR

24133518 HFEFEY LD

BI1l BI2 BI3 Bl4 BI5 BI6
Ex AVG 2. 939 3. 030 3.212 3. 333 2.909 3. 272
2
SD 0.998 1.104 1. 111 1.164 0. 980 1. 039
G AVG 3.294 3. 559 3.471 3. 882 3. 471 3. 999
- SD 0.799 0. 860 0. 662 0. 808 0. 861 0.786
P-value 0.114 0.033 0. 254 0. 029 0.015 0.210

P-value < .05 # 35 &8 % ~ P-value < .01 # & % ~ P-value <.001 # 33 & ¥

% 414 B FIEAMF L R XEA

PL2 AT1 AT6 TM3
Ex AVG 2. 333 3.125 2.0 3.0

T

SD 1. 167 1. 227 0. 885 0. 782

Gx AVG 3. 742 3. 806 3.097 3. 968
T

SD 0. 965 0.910 0.700 0.706

P-value # 'J",f ok 1. 96E-05 0.028 0.010 0.026

P-value e 3R 6. 27W-06 0.002 0.004 0.008

P-value < .05 # 33 8 % ~ P-value < .01 # & ¥ -~ P-value < .001 # 33 & ¥
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BT A5 & P 8 R KT 2 W ens M Gk R ®AT L F
FNDPIFE R A FIEM G ERIEE N TR R o AR
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4415 £ F A v e A 4 ik

A A#k Err G¥r PL-TM PL—AT TM—=AT TM—BI  AT—BI

0.576 0.685 0.025 0. 548 0.419

02020 M T 013y (4.035) (0.160) (3.118) (2.358)

0.574 0.510 0.205 0.588 0. 308

10,30 2115 12 o ga3y (2.264) (1.011) (4.130) (2.048)

0.515 0.476 0. 201 0.39%4 0. 507

0,40 3 1916 3001y (3.206) (1.214) (2.452) (3.521)

0.434 0.471 0. 227 0. 400 0.502

05039 2L I8 o asg)  (4.017) (1.640) (2.892) (3.992)

0.303 0.463 0. 281 0.331 0.528

10,1007 55 24 3l (o'ogyy  (5.500) (2.325) (2.594) (4.570)

0. 377 0.500 0.312 0.161 0.723

POI00] 16318 o s10) (176 (1.08T)  (0.513)  (2.208)

0.445 0.538 0. 332 0.154 0. 644

ALIOOL 205 o ags) 2.31T) (1.295)  (0.7I8) (2.623)
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B0.100 289 9 9 ge5) 316 (0.793) (0.283) (7,691
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201000 3010 o ga0)  (2.564) (1.812) (0.974) (4.648)

L HF bt K LRGP 3@1&@%%»ﬁ tis
2 [a,b) HAAXERaF A DA
d 424157 g T BREEE

[~ F A 50 F|F A 20 1T e Gt o BB Y MR R
B A BRPRORHIE DR EIEFS A P B EEFEY R

B RREE RV RARLEY AR LR REFNT A b



o BAEY IR LITRKZDEYRAY PR EEFR
oo I F A HEHRZERZEI LT BRIFIIFRA -
2~ B 203 A vt 50 0 enpk s e 0 BB EEY A AL

LenFlz 2 AR HEHDEY R BEF - fehd > 7Ttk g
B BAERERREE > RS FEY DRI EE Do
3~ HpAa A 30T Q7 A )fep A 3012 (28 2 ) AT
FHRET 2T LR BRI ¥ D7) S
FEILMLg 7 A 30T g 4 it fE B S S o
mop At 30 gt B R A ARG Flo v L AR
BIMp S K E g gmt AL g o
4Rk PR iRk R b ALY AV Fahe
BA T PISAFBNEKERT I HLEEY 2B BLRLLS +
Lo d BHPEY AL RARPANEL PEY R R
BEY Mg Beng 4 irv UBERMKE F aEBerg > £ 7

BFE Y P o

55



IF - BwAER

AL P NRFEREAR R & A 303 F F oPISA Y
EFEYAMERHB LTV I HFTEY DR L EHS BH

AR e AT RS ) ERP O F - BEHFLRSRNAFT LR

Ho S EFIEERAFTOF LENEHMERRL A RKT R &

Fiehgd e
A A% >
¥-8 FiRE®H

FIHe&dHd 2eaddrifeimsd g 087 PISA L FEEF
WA g XA F 4 & henfeE § Y Sonie 5 A fpchizdg > Fp 27
FARR S 2 HRH &2 EE Y KR TR RDFEIR o

@%ﬁﬁﬁgﬁﬁ%%’ﬁﬁmuTﬁﬁﬁfﬁm?%%aAwﬁ
el
- B G 2R L R TR AT T engg b s a4 Y > AP IR 4

i H o Pt E(TM) e 355E (3.512) %% 7 &8 X (0.99)=t < ~

FEEYIRBHHNTHE(3441) 5 =3 2 £8 % (096)5 14 | iz

B REHS P AEFENL LA B B AR Y RR(PL) T IEE

(2434) B M » B X (1.21D)5. % ~ F2 8 Y B R (AT iaE

(3148) % A M ¥ LB X (1.04)=x 5 | BHAP HTHEfREL T

FA 4 4-1~4 4-4 -

S LR R RGER R G C B ARV BAFEE Y LR

56



Ju

=X}

PHEEFRNEX G o Apflr VPLS kA 45344 s
B3BRED 2 A46F FHAFL ARG LB LR EEE
2FAFETRELG AEER A AP TFEE FEERY T Y
BREINLHEBRFZFIFEY S AN HB R PR LEDFIR L
I le AR TG P AR A PRI L G - Tk
aerck 53 £ 410 F ¢ TR TR R (AVE) R A 4T
05> =& 2 AVE BB T 2 43, 30420 H 4 46 7 chjp W
Gl AT AL AR LG - T HRPIR o FHA T 0 B
PRSP R A EFEYAROFE G S B BRI
- I B4 EYRR - ERHKE

UERES S d B4l APET g NE B AR eI &
TEY 2254V AERTHBELARBFEEY LR o &
2AFPT2Z PISAFBRAHKEL I LFEY 2 84 7 £ LI0%

» 2z
% o

CEFEY MR g d (F A 30 T ) HAR AP TR

¥ PISAFB N KM eI & & FE Y endz P A B F P R
PEEYOLM-F 282 8005 F o2 § o2 ikl R 310 >

R T R

CEEE Y RBAR DT A (F A 30 1 L.k) kAT S Y

BAEREHEAEY LML T o Fli PISAFH A8 7 5~ 12
ERYE PR TR A F el 30 2 PISA K
Ed 72 € FlikHfrkza B EBEFFEY DL -



s

e Iy TR 3 BTN

1N

~N

3B TR A

(A i

b

ﬁ*fkﬁﬁ 28

=1

K EP+ > PISA §
F2BRAEEAGFE A
AR e

AT g e fFHE 2 EY

P F A 4

gigsﬁs B AR o

T EBAELHEL > BT AR ER AWM KT D

FRECE e IR LR

CENEIE T LN S5 - 3 e g BT LR

A2

P RIEER G LTI R o

B T 5 K Ay
ZEEPE: EA:| Exw**f » B F AR e

VAR KHEKZEIXRILZLIHFEEY

LH O SRR BV A P BABRF L L v F

BF Y > EREFITL &% 24 dhikdp o

58



SR
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FR(R085) HEMp - B2 WE ARAL

TICHE(R86)c KERIL o St 1A T 55 o
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f# ¥ PL ™ AT Bl
17

PL1 0.6735 0.2645 0.4333 0.44389
PL2 0.7744 0.2729 0.5284 0.2288
PL3 0.5765 0.0832 0.3200 0.1668
PL4 0.7154 0.1777 0.3225 0.1210
PL5 0.7036 0.1595 0.1858 0.1417
PL6 0.7084 0.1321 0.3138 0.0029
PL7 0.6737 0.2080 0.3780 0.3383
T™M1 0.1141 0.5596 0.2967 0.3466
T™2 0.0592 0.4662 0.2202 0.2769
T™M3 0.0836 0.7058 0.3383 0.4399
T™M4 0.0280 0.6921 0.1969 0.3301
TM5S 0.5151 0.7786 0.3892 0.4894
TM6 0.1286 0.7580 0.3368 0.4278
ATI1 0.4978 0.2770 0.6639 0.4281
AT2 0.2778 0.3612 0.6575 0.5352
AT3 0.4303 0.4600 0.7864 0.5410
AT4 0.4222 0.3012 0.7838 0.4368
ATS 0.3272 0.2090 0.7158 0.4225
AT6 0.4011 0.3388 0.7102 0.4982
BIl 0.3568 0.4361 0.6131 0.6898
BI2 0.1427 0.3348 0.3860 0.8048
BI3 0.3259 0.5452 0.5770 0.8512
Bl4 0.3042 0.4862 0.5815 0.8222
BIS 0.2461 0.4621 0.5089 0.7993

BI6 0.1263 0.5037 0.4333 0.7995
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