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Technical Instruments for the Evaluation of
Higher Education and Their Difficulties in
Application.

Hsen-hsing Ma
Abstract

This study is a practice oriented article, which presents technical instruments to evaluate
quantity and quality of higher education in Taiwan : (a) Time series analysis model can be used
in predicting the future growth of amounts of institutions and students of higher education.
According to previous experiences the forecast errors could be within 5%, (b) a table of
comprehensive evaluation indicators is suggested to be used in evaluation of higher education
evaluation. It is constructed through literature reviews and is tabulated in according to
categories of competitive and maintenance indicators as well as “Context, Input, Process,
Product” model. It can be applied to evaluate the effectiveness and efficiency of research,
teaching, administration, and services of higher education institutions. Finally an evaluative
scale for the teaching effectiveness of faculties by students is also presented for adaptation.

Key words: Time series analysis . Evaluation indicators of higher education.
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ABYEERTMEC TERAATHE - #E

AR HERIREHAS CHEREHE > DRSS FH R 2% 7 LR A
BEIWTIA

ABREBRIPAT CBE  FIEFTHRATCEEZEIERCBR - IHREH
BERERIRECHE  BRARMRAFRRLOLN - REERENR  LEFEECHER
R ALERGERNRFEAHECHETARE B LR E -

— BEHFERREZAA

HAEMIEBEEERSAFECHIEE AR LERHE  BRBI BB LCH
BEMRKETFECRE  DFEREL SN - AR - RBESRECEE T8 R
RN EERERHEETIST (time-series analysis) WEAERFRFEMK LM -
F 1 ZRBAFEN 1997 FABEMACOBRFAFEHRNEARE (1€ 1950~1996 ) -

BT A RB BRI BEEEHERERHKSBH T (Autoregressive
Integrated Moving Average * fli% /5 ARIMA) -~ FREBEXFEARIE FEBE (F30H#H
FHIAE - BAREERKZFHNRE ( (BERE-FHIE) /HERE) ~E8 SHERTL
T B 1EE 11 B2REEIZ 1950~1996 L B - K 2 BEEIIC AR ALEC HHER
H ARIMA # 5 - GEEEHMEEE BT HE X # (autocorrelation function f§% acf) -
BB M8 (partial autocorrelation function f§5 pacf) HREEHE > H2IEEREET
{&i (Standard Error Estimate ) 8{E2 #¥ (GRREEYI< HE #5268 Box & Jenkins, 1976,
Vandaele, 1983, Wei, 1990+ {2717, 1987a, 1987b, T EAG HTHETE SAS/ETS(SAS Institute,1984) )
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F#1

Y R el S E e O
I R [ L KR |H Rk B[R LM LEREK 2@ L[ LRER

B o (o |2 i |2 mlm gl mlw s{mmslm sm aln elass

gig g k2 Al B PR [BACE APE B[ B A

% (R (b (e | (2 B F4 0 FIA O OjaFs

Bl | R S S e

% #
B

1950 (3 [1 |3 0 |1 |0 1286 [5374 |5 0 0.17 10.71 |0 0 0.88
1951 14 (1 |3 |0 {1 [0 (2140 [6057 |12 0 0.27 10.77 |0 0 1.04
1952 14 (1 |3 [0 |1 |0 (3171 |6853 |13 0 0.39 10.84 |0 0 1.23
1953 15 |1 |3 |0 |1 |0 4240 (7687 |16 0 0.5 0.91 |0 0 1.41
1954 {7 11 |5 |2 |2 |0 |[4587 (9001 |82 0 0.52  [1.03 0.01 |0 1.56
195515 (1 |6 [3 |4 |1 [4545 13460 {169 |0 0.5 1.48 10.02 |0 2
1956 [6 [2 |5 |3 |6 |1 |5025 (17309 [271 |1 0.53 [1.83 10.03 |0 2.39
195716 2 |S (3 |6 {1 [4879 20394 [346 |0 0.5 2.09 10.03 |0 2.62
1958 |7 [3 |7 [5 |7 |1 [5822 |21739 (373 |4 0.57 [2.15 |0.04 |0 2.76
1959 (8 3 |7 |5 |7 (1 15624 {23709 [427 |10 10.54 [2.26 |0.04 |0 2.84
1960 112 16 |8 (6 |7 (1 [7888 (26735 |426 |11 10.73 |2.46 (0.04 |0 3.23
1961 (14 [6 |8 |8 |8 |1 |8366 (29524 [501 {12 [0.75 {2.63 [0.04 |0 3.42
1962 (1516 19 |9 |9 [1 |11074 (32532 693 |15 }0.96 [2.81 10.06 |0 3.83
1963 |15 {4 |10 {10 |10 {2 |13171 {37719 |801 |16 1.08 |3.18 (0.07 |0 433
1964 120 {8 |11 {10 |10 [2 |17923 {45203 |866 |18 1.45 [3.67 [0.07 |0 5.19
1965 (35 (20 |11 |10 {10 {2 |29534 (54819 {974 |19 |2.33 [4.32 |0.08 |0 6.73
1966 |48 {32 |11 [10 {10 |2 [47499 [65245 [1083 |28 |3.64 14.99 0.08 |0 8.71
1967 |57 139 {13 {10 |9 2 |63411 [73881 |1271 |50 |4.74 |5.53 0.1 |0 10.37
1968 163 (43 |14 (10 |8 |2 |79546 [80255 |1531 |95 579 |5.85 [0.11 |0 11.75
1969 (69 49 |13 19 |9 (3 |95988 (86233 |1856 (138 16.67 (598 |(0.13 [0.01 |12.79
1970 |70 |50 {13 9‘ 9 (3 |108328(92850 2129 |166 |7.34 16.29 (0.14 {0.01 [13.78
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1971 {73 153 {14 |9 |9 |3 [119146{100455{2697 [207 |7.9 6.66 [0.18 10.01 [14.75
1972 (76 |56 {14 |9 |9 (3 [138310{109827|2693 |228 |9 7.15 10.18 ]0.01 ]16.34
1973 {76 |56 {14 |9 |9 [3 [147621{120304[2745 (225 [9.44 [7.69 [0.18 [0.01 [17.32
1974 176 |56 {159 {9 |3 149917 1289303042 [279 [9.41 [8.08 [0.19 [0.02 [17.7
1975 |76 |56 |16 {9 |9 [3 ]150226{135297|3614 (298 {9.26 [8.34 (0.22 (0.02 [17.84
1976 (76 |56 |16 [9 |9 [3 |154056]|140857|4138 (363 [9.29 |8.5 10.25 [0.02 [18.06
1977 |76 (36 |17 {10 |9 |3 |160506]|142921{4749 1407 [9.51 [8.47 {0.28 [0.02 {18.28
1978 |75 [35 |17 [10 |9 |3 |166535{145210{4974 1469 [9.68 [8.44 [0.29 |0.03 |18.44
1979 |75 |55 |15 |10 |11 |3 [174623{149370(5049 [561 [9.95 |8.52 0.29 10.03 |18.79
1980 |77 |56 |11 |6 |16 {7 |183134|153088(5633 [673 [10.25 |8.57 ]0.32 ]0.04 ]19.18
1981 |77 |56 |11 |6 {16 |7 [192901({158181|6555 [800 |10.6 8.7 0.36 ]0.04 ]19.7
1982 |77 156 |12 {6 |16 |7 ]203722{163482]|7517 (975 |l1 8.83 [0.41 {0.05 |20.29
1983 {77 |56 |12 |6 |16 |7 [216165]169341(8427 [1220 |11.5 ]9.01 |0.45 10.06 |21.02
1984 177 |56 |12 |6 |16 |7 [227492{173908[9481 [1550 |11.93 [9.12 0.5 [0.08 |21.63
1985 {77 156 |12 {6 |16 |7 |236824{179334{10638 [1780 |12.26 [9.28 [0.55 [0.09 [22.18
1986 |77 |56 |12 |6 |16 |7 |244482{184729(11294 [2143 }12.53 [9.47 ]0.58 [0.11 |22.69
1987 (68 |56 {23 |7 [16 |7 |256610[192933[12426 (2695 [13.01 [9.78 |0.63 [0.14 |23.56
1988 |70 {58 123 |7 |16 |7 [271710[207479]14119 (3222 [13.62 |10.4 |0.71 {0.16 |24.89
1989 175 162 |20 |7 [21 |8 {293204/222311{15750 [3799 [14.55 |11.03 ]0.78 10.19 |26.55
1990 |75 162 125 |12 [21 |8 [315169[239082(17935 [4437 [15.45 [11.72 |0.88 |0.22 |28.27
1991 |73 |60 |29 {14 |21 {8 [332127|253462|21306 [5481 |16.12 [12.3 |1.03 ]0.27 |29.72
1992 |74 60 [29 |14 |21 |8 |348803|273088(24711 6560 [16.77 [13.13 [1.19 |0.32 |31.41
1993 |74 |60 (30 {15 |21 |8 |367373]285982|28117 {7713 |{17.5 {13.62 {1.34 [0.37 |32.83
1994 |72 |59 {35 |18 |23 |8 [378860(302093/|30832 {8395 |17.89 [14.26 |1.46 [0.4 |34.01
1995 |74 |58 (36 [18 |24 |8 |394751|314499(33200 |8897 |18.48 [14.73 |1.55 10.42 |35.18
1996 |70 |56 |43 |22 |24 |8 |412837|337837|35508 |9365 |19.18 [15.69 |1.65 |0.44 |36.96
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GNP L R o i

ey
BEESHHESERL HYIZ ARIMA B3R Bk 5 £ 2 FRlE
el R R I LR ER Y PN ECE G N BB (NIR TR R [ceny
E4 (2) (H%) | (2) 2B |#ER) (%)
ARIMA |d=1 d=1 d=1 d=1 d=0 d=0 d=0
B2 206,=0.69 u=1.27868 $,=0.62908  |p=0.96191 n=9.73908 u=3.17171 u=3.01668
$EhEHE 16,=-0.08274 =0.56376  |6,=-0.27792  [¢,=0.56475 &=1 o=1 ¢=1
6,=-0.04485 6,=-0.30416 ,=-0.14863  |6,=-0.18664 6,=-0.22058
6,=-0.10906 6,=-0.15878 8,=-0.03822
0,=-0.32283 0,=-0.21523 6,=-0.04977
B aiE] AIC & SBC #/|SEE #&HE & |AIC & SBC #% |SEE B XA
LEBIK 1K LEBIK
1997 68 68 54 55 45 23 24
1998 66 67 53 54 44 24 24
1999 65 68 53 55 46 25 24
2000 64 68 52 S5 46 25 24
2001 64 69 52 56 46 25 24
5 |RIASY FRERS4H [RERKBLABRKS 4 |FLIBAY BLHEEY [AHERKE
218 B(PE) B(ZZ) EEEREA
OF 4t
ARIMA {d=0 d=1 d=1 d=1 d=1 d=1 d=1
X 2 |u=0.54288 |¢,=0.99481 $,=-0.08173  |u=5868.5 0,=1 o,=1 $,=0.9425
2 8 f5¢,=1 0,=-0.05342 $,=091827  $,=-0.10939  [6,=-0.23133  |0,=-027123  |6,=-0.39328
HHE 6,=0.19515 0,=-0.82706 $,=0.89061 6,=0.07895 6,=-0.11302 6,=-0.15165
0,=0.06291 0,=-0.10645  0,=-0.84281  [6,=0.071903 |6,=0.47638
0,=-0.13372
ZfER B3 % acf!|SEE,SBC,AIC
APEEE |mEgs
1997 8 430112 354369 354484 37816 10014 38.9257
1998 8 447237 375338 375797 40133 10714 40.8967
1999 8 463032 388805 389576 42449 11377 42.7774
2000 8 480739 406960 408333 44766 12041 44.5721
2001 8 497359 417843 419837 47083 12705 46.2847

st * SEE, AIC } SBC &2 ffEfrf:

| R ABERRRAE 1973 385 76 F St BA e ME TH 8% H2K
RERIHITH R R EBEIBR - R 2 TSR TE R B R 2 SR e (R 15 i 2
Be) » B3] 2000 S4ER1E 64 7 - ZRRFENTE 68-69 Fr FRETENREIGN - REEES
(differencing) % - — &t BOHEU - HUE% SEE, AIC, & SBC SR HAEHES TE -
FAEARUE - BR 2 P E - HYFIBEHEER 2 BREME R SRS R T Z/HZ -
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RERRRE) - HE) 1988 7 EFH 2 X 56 Ff - FEH RIS AR BRI R B2

o 2 PHEARKAEDHERZRE - FREEM TREE 2000 4 52 Al - A/ T
B« ZEEIE 55-56 Fiv MRS - B 3 R WSS 72 1980 ST RS 11 A - 21996
REMEE| 43 £ 0 % 2 FMAK AR 45-46 AT ZFIRFIEE « B 4 REUIIETRRKE
HSEAHL A B B EET S 0 1980 FREE 6 Fr - 4£ 1990 FRIEF 12 AT &
FlF EF 0 1996 T8 22 Fr - FEHRRAENKIE 23-25 ARz g - | 5 BB
B A B R I R i - 1980 fEZRIE] 16 F7 0 1989 AL RME] 21 Fr - P22
BUE R EEE  EHATMY BN B E B L E B EEH > FHARRAFRTH

L MESTE 24 FiACH - BORHESH S ABEHF - FrikeE —EEN - TANMEE 8

A%%&Tﬁ%é% o IRAIFER G IRE R B R AT < 305 « o B IR RS E A Fﬁﬁﬁf@%‘u °
Bl 6 SELT7A B > 7 1980 1835 4 7 0 1989 FIR—FTEI/\FT - HEARIRE - FHIRKAF
Wit 8 - B 7 RENEREAY > BPTEHREYEREARES - R 2 FHAKS
SRERE B 1997 2 43 BT 2001 4 49 BAA - B 8 RABBR (KB REIZ
= oct) BAY AERDERERE  Ffl 1997 F18F] 35 BA > 2001 £ 2 BALL -
0 RHRMELTEEY  BESERRBERUER - BERRAFHFRRE - 1997
FEINE 3.7 EALA 0 B 2001 SR 4.7 BAKA -
10 EWFEFTETIS A4S LR EESHEELIEN - Ffl 1997 £E3183 1 AL 2001
E12TEALE - B 1 RERL L ERBEREFEEADZT AL ERERILEE AiE
B RBABNBIEAE  AENSEIS4E - 1996 FLHA=F2REHE 116994 A -
KR A Hh R A 795547 @ 14.7% - AHMSFREBRBEE - FEFIRAHEE
wHE 1l cERAEERE KPEM S2EL - (19 FZ&AM
19.18+15.69+1.65+0.44=36.96,36.96%x 0.147=5.43%)

ewE ~F 1 BE 2 IRHSSHEERURBET T FREARA - TREATE
HEhERDRIEAN AELESRSABACHETREHE  SETERESAER
fr o WA iGN N EARSEEIEE  HELIRSRERBEIIE - FERFE
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ABRERGEBEMRIREUAB B - WBHE TR - MR BEUE BRI -
MBAPAER » BRREGHENRER  REMBHY > KHEE RS ERERAEE - 35
BHREREASR  SRORORASRIKEE -

BETT (1997) BFEEESBRFHEERAEEEE - SRR EENRENE LS
SRR REFN B SN R ESHAE  REREFEF 24 - CHIESBEN RS -
REENESENRERE S HEEEE L TR B8 ETIRTASR &3 058 SgK
TheE LRORRRE - PIIIRABME KSR RERBE BB REWMREELBRED
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HFOREE 80 RALREGE  ERiHTRBEYUERE - RERE R gE
WEZRBRIEE - GIMARBIESE - BHR 3.0-85mg% > 7R 2.563me% » AHHA
BEAR -

BAETT (1997) R0 @kFF B (Ball. & Wilkinson,1994; Boatright, 1995;

Committee of Vice-Chancellors and Principals & Universities Funding Council,1991; Freeman,
1995; Hayes, 1995; Kurz, Mueller, Gibbons, & DiCataldo, 1989; Marsh, 1981; Morrison,
Magennis, & Garey, 1995) - BHE XA ABEETEIBENE 3 RAZB4EMKEY
HEBETERR MK 4-
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o R B8 2 2 b 0 3 3 282 0.010638
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BB 2K 0 14 14 241 0.058091
YN 0 32 32 523 0.061185
HgKE 0 51 51 552 0.092391
EHEEER 0 1 1 239 0.004184
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REEHER 0 6 6 77 0.077922
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R 1 57 58 438 0.132420
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CINVASE I =t 0 9 9 145 0.062069
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gERE 0 13 13 364 0.035714
N 0 29 29 327 0.088685
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