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PSR ~ R ~ SEBIRISERRY 1995 AEH 2003 42281 TIMSS FIERFER - B24i
BB SRR A B SRR SR TIAHRA (R EAR ) - H B IEA
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Bl - OECD BRZEERA: 28 L e M !l 72 SR B BRI 51 PIRLS 725K
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HIPTE BRI R A B TETTICR © Das(2020) /i 7E 43 - 25 BRI FeEl
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https://innovation-entrepreneurship.springeropen.com/articles/10.1186/s13731-020-00130-8%23ref-CR15
https://innovation-entrepreneurship.springeropen.com/articles/10.1186/s13731-020-00130-8%23ref-CR23
https://innovation-entrepreneurship.springeropen.com/articles/10.1186/s13731-020-00130-8%23ref-CR35
https://innovation-entrepreneurship.springeropen.com/articles/10.1186/s13731-020-00130-8%23ref-CR36
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AT ~ BIRFTS ~ MR- ERa8 - DFERE SOy 466.88 73 ~ 468.68 47 ~ 471.80
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REEEEE 17400  361.00 535.00  468.68 4280 .09 -0.60 -0.81
Rl 170.00  386.00 556.00  471.80 4285 .09 -030 -1.00
EZ(EiaE 6.90 7.20 14.10 11.35 1.74 15 092 -021
R 96.00 65.00 161.00  108.41 1811 .17 1.05  1.64
B 4.80 2.90 7.70 5.07 127 25 043 -045
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B~ R&D FsFEiS s - bo Ry RO ~ Ty & 3% -

AT ZEE PR o3 T 2S5 Il SR A B SR 8 e DA SR B A A s T BT -~
TEHEE 7 Ml e AR ISR plah - Hie i 56 fHBIR ZBIZ B IRINZRGRIT T > 56
fE B SR A ER A et P M E B B R I 7 52 - ARBFSEAE i ot - DUSE
B NETHE RGBT TALET - RSB LI ~ R LR A - Hrp iR
HEALERAE LR RE S IO A S S B R IR 22 R (R Z 380 - IERRe P 2 8
AEHEITILTR - BRI — B AE BN EN B - S b B oC MR iR e 56
BISRAHBSIAL o 5 RAFF 5% -

B - RS

— ~ BWHRRVRFARER
BIFFIHT AT - TR B ~ WREME ~ SR - A REIEIE PR -

(—) BUHZFENER M
FEERRME T AFHBR R EBANZR 2 For - RpEH - 56 (HBIR IS B2 k(G
BER ~ B RBIRER A - BT R TPEEE AR - BEREsa - BIRFT
5~ MRS~ DR T S A RS I AHRH - AHBHGREE 452 22,862 L[] - H
T A e FE G e SO R R Rk B T S SR HR . 862 » T B B R ik B P S S AR
K452 FIrPEEIEAHRE -
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e )
FPRTHEIEE « PRI R B E L tHRR (R
SERIE 1 2 3 4 5 6 7 8 9
B -
2B 943" -
3Bk 9747 968 -
agHEEH 7257 6997 7057 -

ok ok ok

ShEaER 452 524 498 252 -

k%

6 Fis#t  -.141  -208 -.151  .161  .491 -

ok ok

THRATE 5370 5097 5187 4117 241 -.012 -

ok ok ok ok k% k% ok

8 PEA-E 862 817 827 .667 503 .348 .620 -

ok ok ok ok k% k% ok k%

o WHEREE 698 .670 .684 538 375 350 463 .698 -

2 1 N=56 -
“p<.01

56 fifl B SR A ER A BER OB 1 - S F R BNy R L IEAHR - e —IHER AR B
fl s E AR (R B = » BT CADGE (RS EARAREE - PRV S ha B SR 228k
FUHIBRASE 22 8] 35 ELORBA (R A0 2 Foss -

R2 4L =0.744
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.
5500
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s " o0
o |e® "".ﬂ'
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" i Po 80, 00
31 -
f—,: . L . il
i1 [3 . !
4500 -
® | y=1.84E2+332E2% R
« 4 K
.
4000 " . 4
o T e
. .
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300
50 &0 70 &0 a0 1.00
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& 2 56 el SR I - FR B A B R B e AR
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1 Fr > A]DLE R REFREFEEHE/INMA 3 BIERERIFEEHE/IMA 10 » RFEH B BCHE
f:(Kline, 2005) °

(=) BEIELLYE
PSR RO R A SR V51 » LA Durbin-Watson {REURIGET » AWHFZER ASEIH
AN - 56 fEBIZAE =BT DW RESFs 2.031 ~ 2.04 ~ 2.05 #6501 2.0 » {AKRIRE
HIFHEATEE -

() SErBANFREN
FERR A ORI B RV M 51 - DR A 7B AR - ik —— 20 2
BAGR - AR L I AR AR - At a8 TR 222k
SRR 22 AT ARIGE R - ATt 3 Bl 4 Fons - WS 22 EDR 3. 00 RRAE L RN
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BEHEERE

i Student {b5IER (Press) 57

&l 4 56 el S P - R B B B B R A e Z A S AR T

=~ B 56 HBIZRRRAE R E RE B SRRIE RS TSR

B ER BB L R RE B X SR A s o B AR 3 s » ARy F{EGEE] p<.01 -
RIS A TE BT S TH & B PR UEIE - HrhBE 8~ T EEEERER - Y
TR RSBSOS B E A IE RO R R - R 56 (R SIAE -3
HRRE AR ~ MR ERRE - PFEE SO - BB R o H s
SEERBI p R HOEBERESH © ARmBE B S R A r R Bl - X
2% 56 R NWBEREREES - BWEBERNNKINEK - MR ER2 7 - £
fEBE R AR 1R - I KRR LA E Ry 2.499 » VLFfGR - ERRFTIRAE » ILBEIRE
i 3 fEREEA - A DA Hii(E « ESh - 56 fEIBIR I RS MS R At
RECERHIGR - _Eai U AT RS RS TR B sy 82.2% o VIF 4R4E 4.0 DL
T ARERPIEHE 10 > AREAREIEHZ Z IO NS -
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%3

56 EIRZF N RZE R RRZH B2 E R ER S iR E

SEIH b filigHEEHER B t P VIF
B 195.425™ 27.255 7.170 .000

HETFH 6.397" 2.172 2307 2946 .005 1.889
rhEEE R 0.392" 0.192 146" 2.041 047 1.594
HERE L -10.0117 2.690 -262" 3722 .001 1.532
B R 0.0001 0.0001 085  -1.108 273 1.825
PERSESERGE 2443797 42.545 6357 5744 .000 3.778
WFEs R E S 9.092" 3.611 207" 2.518 015 2.082
F{H Floa07= 43.417

Adj-R? 822

*p<.05 ; **p<.01

LGRS AT EER R RO AN 4 Pl BT F{EE p<01 - fREF BRI
i AR TH R (R UERC - Hrh BB~ TEHBERR PR DR
S HTRIRHER B A I RIS B - (U3 56 (MR BT T B hEEEAEHR
PERIS- SRS WHEERSESOHET - BHERRUES  HepMn -8 A (H
HRBBERESH » RMAEE S R ERBE R R - U3k 56 MRRINBHEEE
REWZ > PR RGN - IR 1Ry 77.6% - fekim {ER2H /51 > £
ERETE R AR 1% » e KRR LA E Ty 2.602 > WLFfSR - CePiRAE - TEBEIRE
et 3 fEPRHEE - BTl Ml - VIF B3RS 4.0 DUT » AR PIGRE 10 - AR
AWIEEE 2 2 TE AR AN -
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#4

56 EIRZE N RZE R RRFE NI 22 B R EER 2 iR E

SEIH b fliz HERHER B t P VIF
B 233.332" 27.059 8.623 .000

HETFH 6.125" 2.156 249" 2.841 .007 1.889
rhEEE R 0.557" 0.191 2357 2919 .005 1.594
HERE L -8.953" 2.670 -265" 3353 .002 1.532
RS 0.0001 0.0001 -072  -0.830 410 1.825
PER S8 178.523" 42.239 525" 4226 .000 3.778
WP 7 8.583" 3.585 221" 2.394 021 2.082
F{H Floa07= 37.717

Adj-R? 776

£p<.05 ; **p<.01

BRI 56 A S A BERER S Rk IN 3R L AR S P » By F{HEE p<.01 -
RIS A TH B S THARA (U - HrhBE 8~ ThEEEERER - i
TR ERE A I RS B - (U3 56 (HBRINEE B hEAEAER
PERIN-FHEUER - FREERERGER - Hrh i r e8I p Enm - HXREH
R - RMBERESHH R BRBERGR - AREERECHES - BRESE RGN
A - 56 & B Z AT B R i3 MR 52 35 it 12 5 B Bl « bR ) Ty
74.2% o fEMSR{EFSETIE » AR EEER AR 1R - AR LR (E fy-2.405
Rftek - Eedmnn - TREER AR 3 [EREE - frlligatmE o VIF 4RERL 4.0
DUF - A S RFPIME(E 10 - REBAREIEZ 2o RN -
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%5

56 {EIERIZR B2 38 R A B R B R B R 4 i R

SEIH b flia HERHER B t R KR VIF
B 222.385" 28.998 7.669 .000

HETFH 6.506" 2.311 2657 2816 .007 1.889
rhsE s R 0.593" 0.204 2517 2,902 .006 1.594
BERES -6.428" 2.862 -190"  -2.246 029 1.532
et 0.0001 0.0001 -046  -0.494 623 1.825
PERSEEEFe 162.306™ 45.268 4777 3.585 .001 3.778
WP = 7.300 3.842 .188 1.900 063 2.082
F{H Floa07= 27.34"

Adj-R? 742

£p<.05 ; **p<.01

(EEERIHNTE » Z2MFHRIREGERE » S6fFBIZREES - Rl E R EE e 22k sk R
EPTAS HURHRA (R B R (EAERE » SRR Ml SRR 1 A R H A E » HBiR
At » 0 b ERZ R IR RN SEE I AT Z v RERH AL BRI TE (R R EE - 1994 5
1995) o REEHEH » AIHRIFA I ASETHELRS FAHIE <[] - FERHRATRECS IEAHRY - {BAE
TS e S EUHERE » 18 RS A AR R - TN e B ANEETE I I 2 e ALk -
2% 2 114 B Ll 15 B 2 78 ol ik ) R B R B F . S09 DA » 1k 1) V- 5 15 8 B 22 7 1 ik A
FE817BA L » AWl A E B B2 A AR A s EEAHRR - ERIECA RRIRDL - BfE#RPandey
HiElliott(20 10)£E & 213 T8 BRI B v] GEE B FE Ao (all possible regression procedure)si4;
B ABGERUATIRR S0 Ml ST = A » AT DAl — {0 » SR AR SR AN
flél » DAt e te 38 » AWFSesei i REE s IE G RIS TE - X DU S0 52
g R S E E R AR - RS S PR S » TERENT PR -
RS v REBL LA AR G BRI 2 1% » FEHIRRREE — i AR SR Cnysing - B2 Dt
AT » DS ER AT S ERR RAE TH A S TE - BRI tringkors - 5
T AR AR - FLrh DU - e A i B SR B2 3 e T R A S 2 73. 9% iy
& PEBEAERE N EE NG EE R R 1 3% R K - AFRKESGHREEE
R R B BRE R 2 U SR R 82.1%  fERSErh » B TS0 HERRAER
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FHEE - RPN » DURCH A E B ST A -

Pk ) SV L B R T AP L R HIFAAS SR 1A S0 A HERR 1 TS

%6
56 R X VB ZE R RRRN R B EE R Pk R (B BEEHE)
f e 2 2
ST b ERHER B t VIF F Adj-R> AR
Fa¢
1 HH 193.549  22.095 8.760 156.54" 739 739"
PRI 332.009  26.536 862 12.512  1.000
2 HE 165.586  22.337 7.413 96.01" 776  .037"
PRI 262.899  33.019 683 7.962  1.802
HE 7479 2384 269 3.137  1.802
3 181.131  22.271 8.133 72077 795 .019™
P 289.739  33.405 752 8.674  2.019
BETH 6.903  2.290 248 3.014  1.821
B ST 6.138 2503 -161 2452 1.150
4 HE 216.930  26.425 8.209 59.88" 811  .016"
P 248397  36.752 645 6.759  2.647
G EH 6.105  2.228 220 2741 1.866
RS 7131 2443 -187 2919 1.187
RS 8.544  3.701 194 2309 2.053
5 200911  26.862 7.479 51617 821 .0107
PRI 222.744  37.888 578 5879  2.983
BEFH 6.527  2.173 235 3.003  1.883
RS 9.084 2562  -238  -3.545 1.384
RS 8.623  3.594 196 2399  2.053
S E R 0.389  0.193 145 2.018  1.594

*p<.05 ; **p<.01

M- B P iS ATRER SEH IR IIMSTE - AWt — 2D PR 17 Mm-S has -
DASOMEEZ AT KA ~ thEBE R ~ BETE -~ PHEESESH - BEEsH
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BIFAHER ~ I EREBRE SR T R e S AR M AR TS B - B R i B
PR AR WSS - (EUR 2B RS BRER 8 st AR R BN S09 LA ERVSHEE IE
FHRH - ARE R BB S T A L T8 R ARRIESRTE - BTG - 56
18] IR 52 (T I PP 15 S R T e A B R 2 - G PR AR R A s~ [RIE - A
ZeH3ZH, ~ Hy ~ HisEilH, ~ $EA#H,EH,

*7

56 EIRZE N RZE R RRNRNEZ R EE R E

AT b fitis M p L HFEARE VIF

BRI

=4 254.244%% 32.344 7.861 .000

BEFH 12.193%* 2.463 A439%%  495] .000 1.481

rhsE s R 0.713%* 0.235 266%*%  3.027 004 1.460

BERE -7.230* 3.388 -189% 2,134 038 1.483

AT 0.0001 0.0001 117 1.342 186 1.441

WFEs R Y 16.440%* 4.324 373%%  3.802 .000 1.821

FA{H Fs.50= 27.74"

Adj-R? 709

IR L

=4 276.300%* 28.998 9.528 .000

BETH 10.359%* 2.208 A422%% 4,692 .000 1.481
HHEHR 0.791%* 0.211 334%% 3747 .000 1.460

HERE L -6.922% 3.038 -205%  -2.279 027 1.483

B R 0.0001 0.0001 .096 1.079 286 1.441

SRR S 13.951%* 3.877 359%% 3599 .001 1.821

F{§ F(5,50)= 24 44%*

Adj-R’ 681

PR R

B 261.450%* 29.891 8.747 .000

BETH 10.356%* 2.276 A422%% 4550 .000 1.481

R 0.806** 0.218 341% 3,705 001 1.460

BERELH -4.581 3.131 -136 -1.463 150 1.483
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B R 0.0001 0.0001 107 1.165 250 1.441
WFRE S 12.180%* 3.996 313% 3,048 .004 1.821
F{§ F(5,50)= 26.68**

Adj-R’ 700

<05 ; **p<01

=~ 56 {E B R AVE R B R B R A TR

K 3 BR S BB F RO EER ~ PIEAEBRE S O f (Hies > H
REEFE B PFEEERER - BIEEHEREH - HpBERESHREE
g - ELFEIIANE] © AN DABR SR BB T - SR O E s R i A 22 Rl e
SRS 56 fifl B 555 LA vH B B2 ER 2R AL A I 3L - 1T B R B B B2 B g s W
HIAFIER - BEEIIRE - AU AN EBI SR RN - B - e — 2
LSRR AR A AL E - (AT EEAAESEE I - FrDAAmR A EZ2 R Reist
B o BESRERY ~ Fu~ ASARIAZATEEE ~ BLER S BERE AT E L2 (H DA/ il e A S TE 53

PO TIPS 20 BE - P e B BRI AT S B BaE - = 56 (EBIRATAHE 2RI
ST

(—) 56 BRIt IV 5 SR Lk AL 3T+ 56 TRBRRI PRI
5 SRR VS SO AL S BT - B AR B i » 102
56 (BRI P RSP 5 R SR A 19 5P A B KE = (DL
Fey i SR SA B R AHE AR AKIE 56 BT T » (AR LI
TEMERISESR RS F » BV 56 MBS VADKYE « AU PERIE 5
HEWCR.95 + BYERMEMERLIA 532 47 » TEMLMERIBSIGHE T + U3 512 RV &
56 RBIZ ALk HE » HIALERERIIY 532 43 EOHR P R B Y
ELBTERKHE 512 53 « THE BRI PE ISP 54608 80 » RUEEVEIGHLE, 465
YR {E DB ETAR | » P2 BT 5 R Sk A 56 it
Py 56 IS VAR ER 2 — - (ERAERO FNBESA R - BIIms « 15
o VKBS ~ AR~ DLES  TAEUERS » % - BBV SR80
FUBSERGRIERZE 465 53 + (A 418 7 » BURLLIL 56 MBI VA AR
BT 47 53 -
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SRR TS T AN 6 PR o b B Ry i d R 2 56 R ZEE &
SR ERERE R & S PIBEEOKYE © fEERR ETRRE S - EfMERETH
RIET - FIE2ERERGRENY 56 (HBIZ I3 RKIE « DIHAGE - BOEH0R
12.8 47 > BIEREREARGAIA 538 53 DL 12.8 FERUEEFBUAE 495 735 56
MBS A Rk HE 5 ik BT BN 13.4 4 BIERERERELE, 506 47 l4f
v fEimE B o AUERE B B SR B R AE 56 MBS & i y]
HZ— o BiE ~ FYH R - W DlEeS SR g T - RE
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TR

it E2TEE2+17.33%] | [KE
wh /f' [T -
) T

4500
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EFR

&l 6 56 fHE 52 I - B LR ERER TR e A TR

M9 ~ RRERT A

BB EN R ERR B EEEEE L —(RIT 2 » 2021a) - BAWTHRGTEE
RRRARR N R BIRIN SR AERE - REERET - RIELEHL - SRkEE (Agirdag et al,
2012 ; Baker et al., 2002 ; Marks, 2005) - #5/ DI EERE AR DARK 22 o BR AL AR pidah 2 AH
BARZRIRFT(GRIT 4 > 2021b) © FTAEZE PISA ~ TIMSS - PIRLS HYERE pCHtaf A - AR
R A R BRIR L > R R S I E R E ERIE 2 — - AWTFTLL 2018 4 PISA £
1 56 {EEUZ &) AR AER E RO HI I 22 8% e Z [N 2R © ST iiE Se g e Bty b e -
B RABIREGE R EIH E R I ~ B IOV R RRNE ~ st - BREEENY -
Ui (ER 2 AR MR SR B R 2B - ARZEAE AR - 56 HERAIIMERI a2
BRI R E R A HREHEFE > s IS E Rt A8 E R
B - N S B ST R & M BEE TR - BURPTISAIERE sl B R - ASHIT
FELABIZE By AT B AL > LABIS R S BRI AT - A 2P EHE RS2 S E Rt - St
AREERR > AR MG R LI R BB AL - AR A A ~ PI - R e
fir - SHETFTEERVEGE G T -
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(—) HERRN BRI T

AT FLTE + 56 (RIS RO P S E RIS ~ R R B
BRI TR - S5 Barro 8 Lee(2013) ~ Rindermann(2008) ~ Waldfogel 5t
Zhai(2008)KIFFFEiE R » 56 (EBISITSE S ROE IR B « B R B R
HEALSTIR IR 10D Z P PR P S B AR+ TR 56 (BB
(ST E S SRR TR - bl T R - B AR T
AR - DR AT BB IS - RN TEA TR
ol -

AR + 56 [FRIZIHEEEI B EUS - BB i £
FUSEE I - 1072 56 EIBIZ B2 ST AR ASLE » ELURI S BUR - BRI

B

AR IRAIERBBAFE - GREEN - 232 EENBINBEREREN—E
EFHAESGCE S A B R BT AR RSB - MR AR EEE s sE T (Hanushek &
Woessmann, 2012) ; 2B ESEENBIZARE - THREBRBEIFRNATRERE -
HEREA—EHHRERER - N A #2422 kA FirdiS (Psacharopoulos,
2004) - =R BIRAE ST I B BRI T RETF L Z AR - JeERRIBE
SCHHEIRE S > (HR il — R E LERIRIE - B PRR Ty 78 TBIZ8
b A EZEEEE S - (HR RS E BB HI A R (IR 4 ~ RIREE - 2001) -
MeRBAE TSR - SR BN S E R A IR - (AR g s e
FCHR S A -

(Z) RENRNEE R E R

ATFFERG RSB » 56 8BS A B R 15 B2 28 P A 5 40 2 1 1 WK
Ik - SEELFEIWAE(2010) ~ Chen il Luoh(2010)ATRFFERTIRANA] 38 BB SHE 7 38 e igdh s
fEE I B2 R IR EN R AN » (ERIETR 2 AUAHRBAPRBOERRE » B8 ~ BlE2
B IR A L AT R A R AHIB (R IRy rh FERERE IEAHRR - JRINRLAS » — B
RFTRAf » BERGRA—E Lhigss - IR B AR RS 3 - (FREE
FERELE - (AT DR TSR SR R - B IS A ERE plosk LLge sy - iR
AR E R AR - LHLNESR S BHEZE it EmEbCCE R FRE T2
REBE AR - RS LENZRATEOR Kk - SE A T Bl - R R
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[l - 2% 2 AUBER ~ PR B BERE SRS R AT ERFT 1S AOAHRA (R B0 R B IEAHRA - 2RI
K 3~ 45 FAREANRE E R AE - s R Ry I AHRA - (ERER 0 b R S 1
SR IEFIRE - 58 AR IR LRI B R R EE - 1994 5 1995) » AWISERYE
P e LA AR I & R AT REAH AR - RIREESH - AR SRS TP e et A%

Pt - AT ELAHEA (R BAHIR T 13138 - e e A bR A v B i Se AR BR (R B
FRIEG 1 - AR » AR LR BiR ki 6 3835 - BRAT SRR
FEREAZ SN - GRS F R B B R AT rTRE A AH LR - AWFFefe vl -4
BT 1% - FREEEEE ATRAEER AT RERERANTZR 7 FiR - 56 fEE%
B TR —IHER R A A RS -

(Z) it SRR RE R E RS

AW & IR DA A S BOR B S IE BT 8 B » 56 R ERIN-F e
Wi - B BB R LS - 588 Cheema B Galluzzo(2013) ~ Kane Eil
Mertz(2012) ~ Marks(2008) ~ Montt(2011) ~ Schnepf(2004){E 15 EIWFFERE/ N » 25 BRIt &7 iy
MERIE-E - B4R AL T e — ik - GEERE - AHULEER - /Wt
AOVRE - BIREEEES - (AR AEHRE RS » Mg Em
B TR E TR e MR ~ RIS R BERE R R o (K R bR TR R A 2 M
SR BE e K - SRR - I 56 IR AitEm Y- - SZEEEAE
BB RS -

() PR N BRI E R R
ANTHTERG R, - 56 HBIFATEREE S H - BB R PR B A R 1)
Filh - 358 Shi A (20160)AURIFFEEEHAHIA - X% 56 B ATRF RIS e S s -
ERE PR R - BIZRAAHTIF S R - BN AR O AR A
8 e B AT DR B ZE Bt e s e - S i B SR e SR B IR - DAl
B ERA RS IR R BRI -

(f1) ZEEREZRRAEBBALZ 85
ARWFFEIEEEN AT > 1€ 56 B S ASEIREIIER « BIER K BIRR AR A i B
GBS B~ PRV S B R SR TR Rt - BIATRATEE] S Rl 6 - iE2H
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S A R T R 2 T = M U S 0 Bl 4 e B 7+ SSRGS 2%
TR » BAAERRIS MR » (35 T AR S B B 1y
FEBHHAT » T2 P U R PRI IR + SE LR AR SR o -

DRI LA IR PR EERE A S A Bt (L5 2 AV B 7 » U0 P
BB BRI (S IR TE £ 3 24K 1,197~ 0,126~ 1,096 -
SEPEBCR RIS © 75 56 BRIV ALl - (id
RS T DUBAITT 7 58045 s 88 Je 86 RSSO 4 5 Es 45(Z = -0.126
fige o W% p = 0495) - TSI BBV ERGRE RS - (LRI ERR R S6
MBI e  SEUIRLEAR - (£ T 56 (HBIRINBRATE - MRS « BEiE
B PEHEEEE  RE LIPS f © BRI R,
BRACSRRTEN TS RIS » BB DRSS 56 fIRIZ TALKE - TR T 388y
RIS e B A 55 s e -
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The Relationship Between National
Development Factors and Students' Learning
Achievement: Evidence from UNDP, World
Bank, PISA Data

Fang-Chung Chang*

Abstract

This study obtained data from 56 countries from UNDP (2019), World Bank
(2019), 2018 PISA and explored the correlation between national development
factors and achievements in mathematics, science and reading, and obtained the
following conclusions: The higher the number of years of education, the higher the
enrolment rate of secondary education, the more gender equality in the country, the
better the academic achievement. The higher the ratio of education expenditure to the
gross national product, the worse the performance of mathematics, science and
reading learning achievement respectively. There was a significant positive
correlation between the ratio of research and development expenditure to the gross
national production respectively. But there was no significant correlation between
national income and learning achievement. This was caused by the mutual
suppression of national income and gender equality index. After including the above
six input variables, the relative performance of Taiwanese students in mathematics,
reading and science learning achievement in 56 countries, mathematics and science
learning achievement were higher than the average level of 56 countries respectively,
but reading learning achievement was lower than 56 countries average. The
contributions of this research were to explore the factors of learning achievement
with the country as a unit, and found that the more gender equality in the country, the

longer the number of years of education, the ratio of secondary education, the more
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investment in research funding, the better the learning achievement, but the more

investment in education funds, the lower the learning achievement. In response to the

above conclusions, in-depth discussions and specific suggestions were made.

Keywords : education years, education expenditure, gender equality index,

learning achievement, PISA
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