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To Study on Finland Innovations of Higher Education Finance

and Policy

Chen Yu-Chuan
Master Program of Higher Education Management, NTCU
juan@ntcu.edu.tw

Hsiu-Hsi Liu
Associate Research FellowNational Academy for Educational Research

hsiuhsi628@gmail.com
Abstract

According to “The Global Competitiveness Report” by World Economic Forum,
Finland’s competitiveness is further enhanced by its strong focus on higher education
institutions and finances, which is the top-ranked in the higher education and training.
Also, their higher education policies are worth learning. In recent years, to improve
higher education quality, Finland government wants to reform higher education
finances. Since 2013, new funding allocation was conducted based on targets and
outcome, quality and internationalization. In this study, authors want to explore higher
education financial affairs of Finland, and the results could provide several important
implications for managers in Taiwanese higher education. These findings indicate that
there are four characteristics of higher education in Finland: (1) The welfare of
Finnish society is built on education, and the government is responsible for their
finances; (2) The Finnish higher education system consists of two complementary
sectors, which has the different mission; (3) The performance and influence play
important roles in education sectors, and higher education institutions have a lot of
freedom; (4) In order to improve the research and development, the government spent
a lot of finances to increase the quality of innovative researches.

Keywords: Finland, higher education, Education Finance and Policy
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The Study of Employer Satisfaction of Graduates of National

Taichung University of Education

Jeng-Yi Lin
Master Program of Higher Education Management, NTCU
giee@ms3.ntcu.edu.tw

Abstract

The purpose of this study was to investigate employersatisfaction of the graduates
of National Taichung University of Education. To fulfill the study purpose, the
research used self-designed questionnaire survey. There were 1001 questionnaires
issued,andthere were 551 validquestionnaires returned. The results were analyzed by
themean, frequency distribution, percentage, andstandard deviation. Finally, the study
indicated significant conclusions.

Key words: graduates, National Taichung University of Education, satisfaction
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The Study of Internal Financial Control System in NTCU

-an Example on Performance Appraisal of School Funds-

Chia-Tsung Lee
Master Program of Higher Education Management, NTCU
leect@ntcu.edu.tw
Hsiang-Yun Yang
Master Program of Higher Education Management, NTCU
sinYang902005@yahoo.com.tw

Abstract

The purpose of this research was to examine the regulations concerned and contents
of school funds, and further probe into the revenue and expenditure structures and
current implementation of school funding for National Taichung University of
Education (NTCU). Financial statements dynamic analysis was adopted to make a
performance assessment of the financial statements (2010-2012) of National Taichung
University of Education. Meanwhile, three scholars and experts in this university
were interviewed to analyze the concrete effects, implementing strategies and
operating predicaments of the school funds.

The conclusions were presented into three aspects. 1.The revenue structure: (1)The
governmental budget is the main source of school funds; (2)The increasing self-raised
funds effectively reduce the financial burden to the government; (3)The income from
tuition and incidental fees is a main source of self-raised funds; (4)The profit from
Extension Education has a lower proportion; (5)The endowment fund should be
enhanced. 2. The expenditure structure: (1) Running expenses are the primary
expenses; (2) Capital expenditures should be decreased and the school should pay
attention to the resource usage; (3) The miscellaneous business expenses mainly for
recruiting exams have grown up to 0.57% year by year. It shows that the school
should emphasize and fulfill effective strategies to cut down expenses; (4) The main
capital expenditure is the construction of new teaching buildings, whose funds are all
self-raised. This can make scheduled progress and construction requirements more
controllable; however, it may suppress the timing and chances of endeavoring for
governmental grants as well and affect the significant plans. 3.The administrative
efficiency: (1) In public demands for greater transparency, the procedures of canceling
out funds verified are more simplified and flexible; (2)The school acts on a steady
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principle toward budget planning to avoid a wide range of expense fluctuating, which
may affect the ratio of government subsidies and policy planning.

Based on the results of this study, the following recommendations were presented.
First, the school should develop its unique features to attract new students and
increase its income from tuition and incidental fees. Second, the school should
increase a great diversity of its investments and allow to engage professional
managers to bring the investment effects into full play. Third, the school should
promote its Extension Education to make its self-raised funds increase.

Key words: internal financial control system, school funds, performance appraisal
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Abstract

Physical health is the foundation of daily activities. The physical activities in
today’s Physical Exercise (PE) classes are similar to archery and charioting in the
traditional six Arts. Freshmen take part in many physical activities and games which
include friendly matches among schools and formal PE classes. Persistence and
regularity are keys to physical exercise. Models of engineering were applied in the
study to represent and analyze physical exercise. The purposes of this study were:
(Dto clarify students’ cognition of physical exercise; (2)to analyze elements of
practice and interference; (3)to face up to teacher’s professional of physical education
seriously. The research tools in this study are math modeling of engineering which are
provided with mathematical principles. Expectation effects of the study were:(1)to
analyze and construct data horizon systematically; (2)to carry out alternative research
paradigm in education.

Keywords: Physical Activity, Persistence and Regularity, Models of Engineering,
Data Horizon, Research Paradigm
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PRl PP () Ry HFASRCFREASZERET - PRAEER F?
Lo BRKY ARTEiE B i..yu}ilff? ‘é—fﬁ'bﬂ, PRAEHRFRY P ER LERA
Ao A it T HR 5~ TABR TR BOREE (2 SERT &
ARG R > E 44 A p A9 1 (Self Actualization) £_ &9 P 4R 2454 4 F
KA g R P REF TP Rl o §i(3) LBREELN I EE A
M PEFFREE Pt FUF R G F O TR FRE 10 KPR
SR EER. o B0 KB ST RS BB S AR Y

(@) iR i@ %WF”F%‘ﬁmﬂ‘Am?% HREHAEHE P AR R
,g l’—k 1;{‘ o
- N ,{11 7L

TL5 {&?ﬁ“" B2 1 RN L1 B RE (L) R R
féwﬂtgﬁﬁ 4~ (2)iF * Excel ~ MATIAB #r #4258 o
(- JGRA

A d kB3 25 (Grey System Theory) » B8 F 4> 1982 & 3% ) > 42447 P g &
R REE MB (T RJILZ K ILIV IR o e d AMIEAAT T BF B IR E A4
(Grey Generating) ~ * R 25 » 17 (Grey Relation Analysis, GRA) ~ % i i£(Grey
Modeling) ~ # g ip|(Grey Dynamic Model)£2 # ;4% (Grey Decision-making) 32 34
#7 = 7 (Nagai, & Yamaguchi, 2004) -

Bod kBRI Eq* HomFRiE ey s S RAE P RA B TR
s fe~ 1428 g% BE 5@ KT~ F2 MT S(RH A A
M%~£:M~m% R A 2013) -

MBS AT 0 R AR S R JTIE AR AT

B A 0 ik Jp & = {2 (Non-dimension) ~ & & 1% (Polarization) & fr % & &
(Scaling) i % » & (7 4o B | By T 21 AR o

CERE RN IS SRR TS LI R

A= » @ * 4 M. Nagai #% % 22 3% = (Yamaguchi, Li, & Nagai, 2005)z 7 B 55
35 e 3838 20 - Nagai i35 Minkowski FE#t 5% (Minkowski Norm)£2 374 5 f¥
PEA ST K 3 N AR A AT 0 AR B A 4T A 5 R IR A B B3 4 47 (Local
Grey Relation Analysis, LGRA) = # %8 |+ 4 B 53 & 47 (Global Grey Relation Analysis,
GGRA) -

B3R A B B B % (Grey Relationship)zt & = 3¢ ¢

o nl, bl ]
S e T e A s U

A2 p=22 1F5 A MBS T2 R Ry o

B {6 > 1 Matlab #8385 £ & F 2 A BEERE T > A BEEAE R iE A B
0<y<1l;% «szv")%w]x CWRE X Ry GARIT L LT X B XM
UM AR O F 2 0y, f4E ﬁ"?of‘?’z\w: H TR O g
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(= )GSM

S50 (Grey Structural Modeling, GSM) » Nagai *+ 2005 +# # 1 (Nagai,
Yamaguchi, Li, & Mizutani, 2005) » 5 & #cdpdc® % 2 FHE GSM Rz
(Norm Space) - ;’gu A & F 2 g% 2 3 A A pf & (Classes & Hierarchy of the
Elements) » f£33 & £ ficiB W & % 2 F¢ & B 3¥(Local Cluster)r Bt 2 5 » B i
(Global Graphic Structure) -

GSM H55% > Ripdr S P RITE & 4 B 331:/»\%'—? K 75 & 7] (Grey Relational

BT

Ranking) ¥ B] & # (Graph Theory) - :}4:14: % e B3 4 47 (Topology—based
GRA) > 2= » % :F Matlab skl & > ,T?K/w\ ﬁg%ﬁﬁ%il‘gb%}é—t&’ﬁ o BBl f#
(YYamaguchi, Li, Mizutani, Akabane, Nagai, Kitaoka, 2007) -

GSM #-3\ 4 ¥ ¥ 2
ﬁ.% 1: 3> Rdn#cs|

T
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el KLl Sl
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50<py<l-
(=)MSM

Matrix Based Structure Modeling(MSM) » &35 % # 248 SHHCEY 0 Nagai
32013 £ & AR F B 3 BE 20 2013 5 Nagai, & Tsai, 2013) » 5 &
T PAFEAMAEF R L FATH A & &g - MSM » 3@ * Boolean Algebra
BB REEL R H I AEEERREL IV EEL S 2 %‘gﬂ
i " %% & 4] ;(Compound Structural Model, CSM)~" %5 & 4] | (Integrated Structural
Model, ISM) % i 3¢

FEA S EeABHER L S Rpla A

1pe® #hokiz

1.1 3% & n B Matrix £ Table £ #7% = & fe ¥ = MatrixM > 4 = Matrix M
g7 82 51 %0 §_ 2 Matrix ¢ Table e, 7 22 7 2_{v - MatrixM & 2R3 %8 % & > 4+
3 MatrixM 24 = p e

1.2:&* 28 f‘:f,:f;éﬁ—’;‘: ~EEH B > F E Matrix M 9 ISM ﬁ%ﬁél{%‘] °

2,77 FE v g

2.1 Matrix M » 3 2. 1@ gz & ghip i Rp) o 4 B & sRs; =142 siﬁsj =0
Héemriesioo

22 MSM » £ £ 2 Matrix M 4oz §8 4 070 -ISM ~ i S 1070 -FSM ~ %
B 55 55 HEHOS -GSM 2 ek B B S -RSM % -

3.8 H fo5n

31 M=ISM(S,T,f) » #¢ » S=S_US,,US,,US,,US;US, °

S,NS;=¢>3,#¢ T=UT, » fiSxS>T

reS
SxS:{(si,sj}si,sj eS}» f(si,sj):sij €T, o
3.2 Matrix M iR e
s;Rs; =125 Rs; =0
3.3 i
#B=A+1>B#B’#---2B" =B"> p|T=B" T & MatrixM ¥ &4 -

o
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4. MSM i *

%»g: F£T$ A’f#—ﬁ—‘\‘ 7% EJ: £ gﬁiﬂ_‘ﬁ‘_‘«k

EEBEREREERA ERRP LR FT MMM L S W&{Em
Powz REMBEI(PEFE -FREL 7FM AL 25 B FH A
AE 02013 RPEFESZFEFHFE T RMAAE L 20135 R EF
FR A G, 2013) -
R e R 2
ERFTE B o AT AT (LRI ) BAL AL R HEM G 1 8
IR Ry Y B oend e ‘f;iF‘q 1 B HN o
TR
v v
| L&~ Tk | | A.Cronbach’sa % #icts %
[ ] i
IL 4 B. Grey Relational Analysis
| 1B a4t 4 | C. Grey Structural Modeling
v v
| wassem | D. Matrix based Structural Modeling
[ ]
VoA 45 82 ek
No .
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Bl 27 A%
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fﬁ#‘; WIS A A B TE4EK 0 £ % Delphi Method & 333 &% - 4% 8_>
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R ¢ s 9 8 s 99§ g s & 9§ 3 ¢ & 9 ¢ 9§ 9 8 & ¢ 9§ § ¢ ¢ § 5 § ¢ § 9 9 & 7 2 ¢ § ¢ & 8§ § ¢ & 3 9§ 1 ¢ 3§
RN L O O N 0 1 1 1 1 1 L L 0 1 O O 0 A 0 T A
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1>-0.879>0.581>--->0.145>0.135>~0.094 -0
A2 M @dHa MBS - T4

S\C__ Max W B N3 &7 A ] KRR A et 4 Ty ET S PR R T Vs
Max ) ) ) I 9 ) ) T o 7 9 I 9
s9 | o9 9 9 9 9 9 9 9 9 9 1.000
s21 7 9 9 9 9 9 8 9 9 7 9 0.879
s14 " 8 6 7 5 8 7 7 6 7 6 0.581
sio 7 9o 9 9 8 7 5 9 8 7 2 0.532
si1 " 8 8 8 7 5 5 8 7 5 5 0.532
s25 7 9 9 7 9 9 5 6 1 2 9 0.356
si5 7 9 9 8 7 6 5 4 3 2 7 0.351
si8 " 9 9 8 5 5 4 3 1 7 6 0.293
ss5 7 o 9 1 9 5 9 9 6 3 1 0.257
s1 " 9 9 8 6 7 3 2 4 1 5 0.228
s2 " 9 6 5 1 8 2 3 9 4 7 0.228
s3 " o9 9 7 2 8 5 6 3 4 1 0.228
s4a " o9 9 6 8 7 5 4 3 2 1 0.228
s7 " 9 1 5 7 2 3 4 9 8 6 0.228
s8 " 9 9 7 8 1 4 3 5 6 2 0.228
si2 " 9 9 4 5 8 3 6 7 2 1 0.228
s13 7 9 9 5 4 6 8 7 2 1 3 0.228
s17 " 9 9 8 4 3 7 6 2 1 5 0.228
si19 " o 9 4 8 5 7 3 2 6 1 0.228
s20 " 9 9 6 7 8 4 5 2 1 3 0.228
s22 " 9 8 9 7 4 3 2 6 5 1 0.228
s24 7 o 9 9 1 3 4 4 9 3 1 0.145
s6 " 9 9 9 6 3 3 3 6 1 1 0.138
s23 7 o 9 2 9 2 9 3 2 2 2 0.094
sie 7 7 7 5 5 5 1 2 2 1 1 0.000
7 1.000 0.653 0.562 0.457 0.367 0.332 _ 0.238 0.051 0.000

13 Edepen & 4

pay 3 =< . \

EPpE -3 FTARET (1) BEyRAA X 2-FEF S-SR - -

N , 0
XA -2 F-Fo R -FHEG - AFRE (2 25 =584 y A7 4_:

1> 0.644 - 0.5553>--->=0.088 = 0.085~0.006 =0 -
22 BMGERR R R AN A - T4

S\C  Max & & PER B o b sk ® % i @ b dE e 2 p 3R 5 Vi
Max T 9 T 9 9 T 9 9 T 9 7 9 9 9
s9 T 9 9 9 9 9 9 9 9 9 9 1.000
si8 " 9 9 8 8 9 9 7 9 5 6 0.644
s21 " 9 9 9 9 9 8 5 9 5 5 0.553
si1 " 8 8 8 8 5 8 5 7 5 5 0.458
sia " 8 6 6 5 6 7 8 6 5 7 0.439
sio " 9 8 9 9 5 9 5 5 8 3 0.408
s24 " 9 6 9 9 9 9 6 9 1 5 0.368
s6 " 9 9 3 9 9 6 6 9 6 3 0.364
si6 " 9 9 9 7 5 3 9 9 1 3 0.202
s5 " 9 9 9 9 2 9 7 4 3 1 0.148
si " 9 9 7 6 3 4 5 2 8 1 0.088
s2 " 9 6 4 3 9 5 7 8 2 1 0.088
sa3 " o9 5 2 3 6 4 9 1 8 7 0.088
s7 " o9 5 7 1 6 2 8 4 9 3 0.088
s8 " 9 8 9 6 5 7 2 4 3 1 0.088
si2 " 9 9 4 7 1 8 6 3 5 2 0.088
s13 " 9 8 7 6 9 4 5 2 3 1 0.088
si5 " 9 8 2 7 9 6 4 3 5 1 0.088
si7 " 9 2 7 6 4 9 8 5 1 3 0.088
si9 " 9 4 6 7 5 3 8 9 2 1 0.088
s20 " 9 7 4 6 8 3 1 9 5 2 0.088
s22 " 9 5 7 6 9 4 2 8 1 3 0.088
sa " 8 5 7 8 6 a 8 1 2 3 0.085
s25 " 9 9 9 9 4 9 4 1 1 1 0.006
s23 " 9 9 9 2 9 9 2 2 2 2 0.000
7 1.000 0.839 0.803 0.747 _ 0.724 0.632 0.457 0.222 0.000

1A Ed 9 B & 2

Y v =T ) — s . - . B

Ryt -4 FTHRET (1) & FyRIA: H%F"*> R - gRmy F-Ew

FFdF - FH X -BA Y -NFau@dED -
B E_: 1>O.615>0.611>--->0.230>0.172>--- °
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b1
B

PR A A M A - T A

S\C Max PR bR EM@mE R Weked BRRE 0 BAYE JR@Eauseesfp i gRE R 7s
Max "9 T 9o 7 9 I 9 I 9 I 9 I 9 "9 7 9

s9 9 9 9 9 9 9 9 9 9 9 1.000
si1 " 8 8 8 8 7 8 6 5 6 6 0.615
s21 " 9 9 9 9 9 9 5 5 5 7 0.611
si0 " 9 7 5 9 6 9 8 5 5 5 0.524
ss "9 9 9 9 4 9 7 1 8 8 0.475
si8 " 9 8 9 8 9 9 3 4 4 1 0.335
st "9 7 9 3 5 6 8 4 1 2 0.230
s2 "9 5 6 8 7 1 4 9 2 3 0.230
s3 "9 7 8 4 6 5 9 2 3 1 0.230
sa "9 6 9 8 2 7 5 3 4 1 0.230
s7 "9 2 1 4 8 3 6 9 5 7 0.230
s8 "9 6 5 2 3 7 9 8 1 4 0.230
s1i2 " 9 9 5 7 6 8 3 2 4 1 0.230
s13 " 9 6 1 9 7 8 3 4 5 2 0.230
si4 " 9 3 1 4 2 5 9 7 8 6 0.230
si5 " 9 2 9 5 8 4 7 6 3 1 0.230
s17 " 9 5 4 6 7 9 8 1 3 2 0.230
s19 " 9 7 9 5 8 4 6 2 3 1 0.230
s20 " 9 6 7 9 8 4 5 1 3 2 0.230
s2 "9 6 8 3 9 2 7 5 4 1 0.230
s25 " 9 9 9 7 1 9 7 1 1 3 0.172
sie " 9 9 5 7 9 3 7 1 1 1 0.144
s24 " 9 9 9 9 9 9 1 1 1 1 0.137
s6 "9 6 9 3 6 6 1 1 1 1 0.037
s23 " 9 8 9 2 2 2 2 2 2 2 0.000
2 1.000 0.892 0.823 0.816 0.771 0.719 0.194 0.187 0.000

1515 fe gl
Zfpd 2D TR AT (1) ERy AAEIKAE - AT EN - X 2%
KPR - PR R A A - A - RFA P -F Al 0 (2B FLy
Bzl E_: 1>0.753>0.689>--->-0.279>0.222 - 0.222 > --- -

225 HARL F A M- T4

S\C Max % #

>

w
o
=
<}
&
"
=

& DHE PEPRRF R R CREC(C ) H A4 ki i

R
N

[
o
w

Ve

v

Max 9 9 9 9 9 9 9 9 9

s9 | 9 9 9 9 9 9 9 9 9 9 1.000
si1 " 8 8 8 8 8 8 8 8 8 5 0.753
si0 " 9 9 9 6 6 8 8 5 8 8 0.689
s6 " 9 7 7 9 9 9 9 7 7 3 0.636
si8 " 9 9 9 8 9 8 5 6 6 3 0.571
s25 " 9 9 9 5 5 9 5 7 3 8 0.524
s21 " 9 5 5 9 5 5 9 9 5 5 0.505
ss "5 5 5 5 5 5 5 5 5 5 0.394
s1 "o 5 8 9 7 6 2 1 3 4 0.279
s2 "9 5 4 2 8 1 9 7 3 6 0.279
s3 "9 8 4 5 2 1 6 7 9 3 0.279
sa "9 4 7 6 8 9 2 3 5 1 0.279
s7 "9 6 9 5 8 7 4 2 3 1 0.279
s8 "9 7 9 4 8 1 5 2 3 6 0.279
si2 " 9 7 6 5 9 8 4 1 3 2 0.279
s13 " 9 6 7 3 2 9 1 5 8 4 0.279
si4 " 9 6 9 5 7 3 4 1 2 8 0.279
si5 " 9 8 9 5 4 3 6 2 7 1 0.279
s19 " 9 8 3 7 9 4 1 5 6 2 0.279
s20 " 9 4 7 9 6 5 3 8 1 2 0.279
s22 " 9 4 8 6 3 5 2 9 1 7 0.279
s17 " 9 9 8 3 2 6 2 7 1 4 0.222
si6 " 9 9 5 9 5 7 3 1 1 1 0.179
s24 " 9 9 1 5 1 9 3 3 9 1 0.155
s23 " 9 2 2 2 2 2 9 2 2 2 0.000
7 1.000 0.885 0.703 0.580 0549  0.268 0.222 0.178 0.000

168 i@d 5 ~iER

gt -6 FTAET (1) & F oy BT - S - PR - AR - F
L/E R - R G 5 -0 - NG HE-F (2) 25 =F 2y B A
1>-0.922>-0.810>--->0.649 > 0.628 - 0.623>--->0.165>0
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26 Wi EH 5 AEAAMBAYT- T4

S\C Max TR g S P Y % /34y T L [ M FAes/F F w4 RTE F ET 5] g Ve
Max ) ) ) g o g 9 d 9 T 8 d 9 T 6

si1 '~ 7 6 6 6 6 7 6 6 7 6 1.000
s21 " 9 <} 5 8 5 8 5 5 5 5 0.922
sio " 9 <} 8 8 3 5 6 8 3 3 0.810
si2 " 9 8 6 1 5 7 [°) 3 4 2 0.659
sa " 9 9 8 a 5 7 6 1 2 3 0.654
s1 " 9 <} 6 7 4 5 3 8 2 1 0.649
so9 " 9 <} 5 6 7 2 4 8 3 1 0.649
s14 " 9 <} 5 6 7 2 4 8 3 1 0.649
s7 " 9 8 1 7 <] 2 6 3 5 4 0.628
s3 " 9 1 [°] 8 2 4 5 7 6 3 0.623
s17 " 9 2 [°] 7 8 3 6 1 4 5 0.623
s22 " 9 3 8 4 7 1 6 2 <} 5 0.618
si5 " 9 7 [°] 6 2 8 1 3 4 5 0.613
s20 " 9 7 3 1 8 2 [°] 6 5 4 0.613
s2 " 9 <} 8 3 2 7 4 1 5 6 0.608
s8 " o9 <} 5 8 4 4 2 7 1 3 0.584
si8 " 9 <} 1 1 6 2 7 5 6 3 0.520
si9 " 9 <} 8 7 1 6 1 4 1 1 0.454
s25 " 9 1 4 <) [°) 5 1 1 1 6 0.382
ss " 9 6 [°) 1 1 [°) 1 4 1 3 0.367
s6e " 6 6 1 6 5 2 3 3 1 1 0.353
s24 " 9 1 1 <) 3 5 1 1 8 1 0.311
s13 " 9 <} 8 1 1 1 1 1 1 1 0.177
sie " 9 3 1 3 1 1 [°) 1 1 1 0.165
s23 " 2 1 1 1 2 1 1 1 1 1 0.000
7i 1.000 0.777 __0.655 0.451 0.399 0.383 0.241 0.152 0.000

EPpdos -7 FAET Q) BRyAAE PR - B BAE- FH A E

L A RS L2 E Rk 'ri%%%‘é@* ik g RAT- LY (2) 256 =H 4y R
%J{: 1-0.756>0.538 - 0.239 = 0.174 > ---

f,v_t-k,,_bt:gzi\ﬂ l.,t:@ y 4 ;«#&ﬁa ﬁas N 5«6 l.,t; 33 r}%%\, . ’?ﬁ'

B RFRE ZEFRTBAREYPERERS RIS 1.35]/} N R e
BAM AR RAARERS BF d L BET LA - 474 6T P F4 A
SHM o
LA TR ER TR S AN - A
S\C Max pFRF A S4s  ERAE @R GET @ RREF OV RER RSN =% 2 7
Max ) 9 f 9 f 9 T 9 9 9 f 9 i 9
s9 | 9 9 9 9 9 9 9 9 9 9 1.000
s21 " 9 9 9 9 9 9 8 9 7 5 0.756
si1 " 7 7 6 7 7 7 6 5 6 5 0.538
s24 " 9 9 9 7 9 3 9 9 9 1 0.456
s5 "9 9 9 7 4 5 8 9 8 1 0.438
si0 "9 5 9 5 9 5 9 6 2 1 0.305
s1 "9 7 8 3 5 9 4 6 2 1 0.239
s2 "9 5 8 7 4 9 6 2 1 3 0.239
s3 "9 6 5 3 7 2 4 8 1 9 0.239
s4a "9 8 6 7 3 1 5 9 2 4 0.239
s7 "9 6 8 5 9 7 4 3 2 1 0.239
s8 "9 9 8 4 6 5 7 1 2 3 0.239
s12 " 9 8 3 6 9 5 7 2 4 1 0.239
s13 " 9 6 5 8 9 7 4 2 3 1 0.239
s14 " 9 9 2 7 5 8 1 4 3 6 0.239
si5 " 9 8 9 5 4 6 7 3 2 1 0.239
s17 " 9 2 9 8 4 7 5 6 3 1 0.239
s19 " 9 7 6 8 9 4 5 3 2 1 0.239
s20 " 9 5 8 9 3 6 4 7 1 2 0.239
s22 " 9 5 9 8 3 6 7 2 4 1 0.239
s16 9 7 7 9 7 3 1 9 1 1 0.174
si8 " 9 7 7 9 1 9 5 1 1 1 0.108
s6 "9 9 7 7 3 6 1 1 1 1 0.063
s23 " 9 9 9 9 9 1 1 1 1 1 0.047
s25 7 9 9 5 1 1 1 5 9 1 1 0.000
7i 1.000 0.982 0.860 0.641 0.608 0568  0.441 0.123 0.000

(o)
]



C L Bl
x5 Nagai ﬁ:’:i;fi?‘z_a_sw NG o BEMAM R AR E P
EE w2 21385 2014)8 5 wrg kit o ApRE o Fede™
HBR- L RYR AR AT 0 3 H & max(x )& ol min(x, ) £ 2 % G

X

Beop B3 Nyl i F et o MEH G Ee[01(% - -1-- -6)°
mvaX(in)
LPEAMIERE A C, Ao o
BB CERRGA-CUt BB A M B (LA A-1-4 N 6) 0 ki

Boolean Algebra > :+ & +
A —Ccut BB~ 2 2| %t
21 % &

P A B ISM(L B - -1-F - -6) - fif
Bp) ot LB EFMI Ry o

& s st iy

% = -1 ’?ﬁﬂeiﬁ?ﬁ e C

c\C kD F SR AR Wga wtd i dftesk @RI
ey 1.00 0.47 0.41 .36 0.32 0.27 0.12 0.02 0.00
¥ F 0.47 1.00 0.40 0.45 0.34 0.40 0.38 0.31 0.29
R 0.41 0.40 1.00 0.41 0.52 0.46 0.30 0.33 0.27
WAL 0.36 0.45 0.41 1.00 0.46 0.56 0.36 0.33 0.41
83§ it 0.32 0.34 0.52 0.46 1.00 0.65 0.35 0.43 0.39
it 4 0.27 0.40 0.46 0.56 0.65 1.00 0.48 0.46 0.42
AR 0.12 0.38 0.30 0.36 0.35 0.48 1.00 0.51 0.34
b G 0.02 0.31 0.33 0.33 0.43 0.46 0.51 1.00 0.47
=37 ~g | 0.00 0.29 0.27 0.41 0.39 0.42 0.34 0.47 1.00

22 M b & %
252 M ER g C,

C\C £ > PR b Ein FH KA X i iF B e 4F FR R ARG
Z > 1.00 0.55 0.54 0.41 0.54 0.34 0.09 0.21 0.12
=25 0.55 1.00 0.34 0.33 0.34 0.25 0.03 0.08 0.00
H-p 0.54 0.34 1.00 0.47 0.55 0.31 0.18 0.32 0.20
[Ny 0.41 0.33 0.47 1.00 0.32 0.31 0.23 0.24 0.12
SFHKH 0.54 0.34 0.55 0.32 1.00 0.35 0.14 0.30 0.21
x iE 0.34 0.25 0.31 0.31 0.35 1.00 0.36 0.36 0.30
F e 4 0.09 0.03 0.18 0.23 0.14 0.36 1.00 0.49 0.51
FEh kG 0.21 0.08 0.32 0.24 0.30 0.36 0.49 1.00 0.66
ARG 0.12 0.00 0.20 0.12 0.21 0.30 0.51 0.66 1.00

23 EFTRE 2
- -3 Wi E@RFEC,

C\C R [ Eit Fhpd  ERRE BAYHE hfFeE# I p 2 A

1.00 0.55 0.33 0.34 0.34 0.00 0.03 0.08 0.25

0.55 1.00 0.41 0.54 0.54 0.12 0.09 0.21 0.34

TR 0.33 0.41 1.00 0.32 0.47 0.12 0.23 0.24 0.31

43 0.34 0.54 0.32 1.00 0.55 0.21 0.14 0.30 0.35

# 0.34 0.54 0.47 0.55 1.00 0.20 0.18 0.32 0.31

1+ 0.00 0.12 0.12 0.21 0.20 1.00 0.51 0.66 0.30

38§ IF P 0.03 0.09 0.23 0.14 0.18 0.51 1.00 0.49 0.36

0.08 0.21 0.24 0.30 0.32 0.66 0.49 1.00 0.36

A 0.25 0.34 0.31 0.35 0.31 0.30 0.36 0.36 1.00
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2.4 Az 3]
# = -4 BAEAdlc,

c\c * & s AT X REY PAREA E A ) Bk D EARE
% H 1.00 0.35 0.34 0.23 0.33 0.11 0.11 0.24 0.06
sAawTER 0.35 1.00 0.30 0.32 0.24 0.06 0.07 0.00 0.14
ey 0.34 0.30 1.00 0.39 0.35 017 0.23 0.18 0.09
B 0.23 0.32 0.39 1.00 0.19 0.18 0.06 0.07 0.10
A 0.33 0.24 0.35 0.19 1.00 0.01 0.11 0.20 0.02
LH(4 1) 0.11 0.06 0.17 0.18 0.01 1.00 0.25 0.25 0.26
g4 A 0.11 0.07 0.23 0.06 0.11 0.25 1.00 0.20 0.31
3 S 0.24 0.00 0.18 0.07 0.20 0.25 0.20 1.00 0.13
B apy 0.06 0.14 0.09 0.10 0.02 0.26 0.31 0.13 1.00
25 Fd F LESR
- '5 ’g‘g;l‘;/ ;DS%?IE Cki

C\C IR #F i I PEIA AR /54 7 e Y ] Fbl G F v g RIS ) Vs
Tk %5 1.00 0.21 0.09 0.12 0.19 0.14 0.23 0.00 0.01
e B 0.21 1.00 0.22 0.11 0.41 0.14 0.21 0.17 0.25
P 0.09 0.22 1.00 0.32 0.31 0.13 0.32 0.25 0.26
RY A /365 7 0.12 0.11 0.32 1.00 0.19 0.42 0.31 0.40 0.42
LR 0.19 0.41 0.31 0.19 1.00 0.21 0.29 0.31 0.45
FiEl T F 0.14 0.14 0.13 0.42 0.21 1.00 0.31 0.42 0.37
v T 0.23 0.21 0.32 0.31 0.29 0.31 1.00 0.32 0.31
RE-S 0.00 0.17 0.25 0.40 0.31 0.42 0.32 1.00 0.54
) 0.01 0.25 0.26 0.42 0.45 0.37 0.31 0.54 1.00

264 iR FE

- '6 'Egﬂbth—l*éC

C\C R PER B A EAR ERAFE @ERGT FRE EES FRERS AL g AT A Y
R PR 1.00 0.51 0.49 0.42 0.35 0.39 0.31 0.17 0.06
[ ] 0.51 1.00 0.55 0.39 0.42 0.47 0.30 0.15 0.00
AL E 0.49 0.55 1.00 0.44 0.47 0.37 0.27 0.22 0.09
g o e 0.42 0.39 0.44 1.00 0.35 0.42 0.29 0.30 0.18
E b 0.35 0.42 0.47 0.35 1.00 0.44 0.22 0.31 0.22
¥ 0.39 0.47 0.37 0.42 0.44 1.00 0.42 0.48 0.26
Ex Y 0.31 0.30 0.27 0.29 0.22 0.42 1.00 0.38 0.30
FER 0.17 0.15 0.22 0.30 0.31 0.48 0.38 1.00 0.48
A e 0.06 0.00 0.09 0.18 0.22 0.26 0.30 0.48 1.00

2~ 0<2<05 &R S
I Nt A e SV R T o R A (G R
Fl= 6)c H =t A-CUtHeffi+ [ AR PEA B PRA & 3 4 & M 5 2458 -

3.1 %85 FH enFt an

oAl BB G 2o
Cc\C 123456789 g'ﬁfgm

1.5 B 010000000 7. BE3E

2.3 000100000 T

3.4 000111000 sg]v;ﬁv

44853 000011000 -

548 i it 000001010 1

6.t + 000000111 4.};;@;@&

7L 000000010 o e

8% 000000O0O01 1

9. E® 000000000 1. g

A>0.41 B- -1 1>041 ISM

32 Wi EF K &
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3 N5 EE S AR AaEE
9. [Ea

c\Cc 1234567829 T
1k 010000100 Sﬂifi"“@
2.4 # 001010101 7. e
3. 000110111 T
A.RY k|56 7 000001111 }Lﬁ%ﬁ\
5.4 i /% 000001111 s s S
6.5 5 F F 000000111 N
7.0 i 000000011 1
8.5 if 0000O0O0O0O?1 2%\&!
9. { ik 0000O0O0O0GO0O L s

A>0.20 B - -5 1>0.20ISM

36 M EHFIEE A

% N6 M GEL %
. e EEED

C\C 123456 78 9 Q’I‘
1.ikpEEF 0 1 1 1 01 00 O 7. AR
2@+®4s 001111000 ™
3iFHA2¥ 000111000 S Wit
438 65 i T 000O0OO0OO0O1O0O00O0 4. sEenime 5. e |
5% ks 000001000 N 7
6.5 12 000000110 2 MR |
7#%®4 000000010 2 AR |
8itginse 000O0O0O0O0O0 1
9.4 %3 00000O0O0O0O L. #ADABEM |

A>0.38 B - -6 1>0.38ISM

2 A frith

~ B te T
5 ﬁ’?ﬁiﬁﬁﬂt#i— AR R 0 2 Cronbach’so P (% 5 1 & 2| %7d4p 1% -
@FhEs(L44) 2= Bryman & Cramer(1997) 3% % 0 % Cronbach’s o % #c =
3 B %R Gay(1996)R|:% % » & Cronbach’s o 7% #c-] * 0.60 »
RIS Mgl o 576 = “‘“& CATARIE NS =/ S '#—Av\’f‘r—%i’& &* o
#. 4 Cronbach’s o 7
Cronbach’sa & 78 P hip #c

0.893 54
s AL &
FhHL o A - A AEFERF AR T A2 e ERFRT T
R AR F L A S TR BIL R RIS o R 3 F R T
TR F o AR AT 0 A LTI W R R i S
FE R T e MG A R R A AT AP MRy 0 B U

R
(-)# 43
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MR ae Bl s B R IT R S  EFNREY 24 FY 2] ¥
¥ kdpk-ls A 2282425 ftp; PAeT L

1& 2 205<y<1l> &5 7 » ABlEXHE - 5 AHTEA X 2H
WoPRREAET > AA 220 RARE - PF - HFR KL L8P
Mo

2.,5.47/ 055 HerfiE » £>-1 8% EA04<y<0.

EH G Y PEBFIRE L2 B md P B

j,_i_k it 1 1:}&%12 o

B e (R -3)@® R FEFFe(L S -T)ERALFE > F 1T AREH X
HEEFELEP ERE(A ST BRI TS AT EE L2 o
@ﬁ’”%n%¢ﬁ~(%/M%@mé{w%%ﬂ’a%e%?&mﬁ?*
FI& o Gardner(1991) ~ Weinert & Helmke(1995)F 3 # i » p 2 YV ek £ & F
ZANREFTIEYORE TN oML SR WL ERF IR E

FESLFAAMKAE S A T
3EY A - fre iy KA FY S nRELE cFE 1 E 20 viF
BLERBA S 2FREEFFEZE o
x5 W.H. Kilpatrick(1871-1965)(:5 5. 7% % > 2005) k= % & ¥ /& R (Principle of
Simultaneous Learning)3® 2 » #8 5 3@ 74 iy & 8407 @ 2§ Y (Primary Learning)
¢ REREET F B8 Y (Associate Learning) £_#8 i ic ~ -8 > ' & % (Concomitant
Learning)ids F #8 feig 3] ~ a4 ~ AL ~ EHRGHRE PR gL o H o Ry L -
PHEES Rp) > B s AR IR R IR R PF SR M
B

At
G AL EER D %°ﬁﬁ’ﬂﬁﬁ‘%%i%ﬁ€’ﬁiﬂﬁﬁﬁmm’@
CEIE S TN S S XL {Q%ﬂL#w7%’éﬂ” - AL
BT s pAFRG 4 EH LR {#m‘w C R IR CE RS SR T

Bt 2 ¢ ﬁﬂ%A4\@;4’@ﬁ@ﬁ:ﬁ%%?@www%%@ﬁ%
(2421 A1)

L1 B ERH M e

c\C 123456789 1011 12 13 —_— -
1887 0111000000 0 0 1 y /.,'
24 8% 0000100010 0 0 1 12. 3387, | 11. B7IEE |
EEY 0000010100 1 1 0 A
4548 3 0000001001 0 0 O 10, geAgsEm |
54f%% 0000010010 0 0 0 7 L
6.7t 4 0000000010 0 0 O 4. MsSERR 9. HESERE

. 7 =~
7482 0000000000 O 0 O 6. M5 - —
BEmE®™ 0000000010 1 0 0 1\\
9483 it 0000000001 0 0 1 5. seiEA
1048423 0000000000 0 1 1 0 3 EymE
1147/ 0000000000 O 0 1 z e
12,3 5 0000000000 0 0 1 /‘*/
13.55 B 0000000000 O 0 O 1 peE

B~ -1 R iE ¢ ISM
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(= A ¢ 3
EhE XA TEF RO A LR S AR ERMEL AR
ER RO A LERFFE A VES LA o IS RE DR 7%
VA EFANHRYRAD F A AT HRIAAFIE LT EAPY
gk FR L 080 F A mer R0 E R e k10 EARENE AT
A P FEFIDE RS STV ARE R A A5 A A6 A AT
FipdeT
Lw%%ﬁq,igﬁéfg¢w5’¢a{%%@4\ﬁ AT s
MoApF e FIER E B y>050 Pl AR BA BB CEHAAR FRG D
Ehh F ~ ¥ iR ER
He s o2 Pl BAREEFRAFE =L F2 FRE > K2 3%
IER SRR TR= IV i i W *:'x’éﬁéﬁ‘:‘g?;ggwﬁ? L2 0 Z3ERR F &
WM PFlo e & 2t %M%%«“ﬁz#'lo
2452258426 VI ERNEHIL P A T T E M 2
P& -6 RFEAEL>Yy>05 4 B A fxﬁ S S FRlp R R P E B T
ENRE = O oy Vi
B8 LA TR “f@fﬁﬁi BIR BTk ATk b o B3R RETR - B
foAzk o R PRARIUNE R BB X D F R o
3HEE Pl e 2> WA Fh WA EHRR TR YT FR 0 8
BEF O BPOELERRE T R e e B F9 oM
B E A W A e (T ¥ 2 B T FRAIE L Ty 2 TR
B> 2252 FLEFEEMyERFIREZL T RIFLE o3
il E A b B P8 s (Explicit Knowledge Skills) bt’_% BN R B o
(Tacit Knowledge Impersonal)(Polanyi, 1958) » @ & 4 & 7 ¥ &4k {2 hogi g h) F
ER - i%’rifﬁ%']%(lmpulse) CESABEREY REL R /‘u‘%iﬁ Be ik
BRI RAARET@RE LD B EW B - i T8 R R i 3 (Smart)
_%i’riﬂ‘ﬁ(Passmn)' Lk AH D GRIREREN AR AR EFE I %I RS
MR ©r I fleadd o
Hoh -4 Bl- 40 FARRIEGHET AT FE(L A2 Bl ~-2)

t\

F L -2 FARLEF R L
1234567 89 10 11 12 13 14 15 16
0111110000 00 00 0 0
0001001001 0 0 0 0 0 O 16. RREE| 15, srmmEsEs |
0000100100 0 1 1 1 0 0 7 = ~_
0000000010 1 0 0 0 0 O
0000000001 0 0 1 0 0 1 e 13- | N el
6;6’\ 0000001100 000 0 0 O T
0000000011 1 1 0 0 0 0 10. BRf# 12. ZITREESEE |
0000000000 0 1 1 1 0 O
0000000001 1 1 0 0 0 O 5. i o, BLAf
0000000000 1 0 1 0 0 O
0101010/010/010/0101010]0101011 5. M SRITE 7. shBRfrE sy 4. Bt
12.4=47v%E®% 0000000000 0 0 1 1 0 0 T e |
13440 0000000000 00 0 0 1 0 \ /
14.5 4> pie 8] 00000000D0O O O O O 1 O 6. BT 2. IEBEEHE |
154 P £ 0000000000 O O O O O O 7
16. 3t 0000000000 00 00 0O 1. R

B~ -2 FAELEF T ISM

73



T
2t A

N

CoErat o pE R (Zeit) ~ PR ME(Zeitlichkeit) ik p ot A S5 ERE E B
f 7 ﬂEEM%mﬁ%ﬁ TIFRA B RERE 3 B AE S LT i B
F B CPREREEEE S R
B oTphg F o0& DT HRTE? RO M FH HaE
& ;g B R B AF R B P E IO 4 TR AR - T R TR
g IR 7 M £ R eh¥c v (Learning to move) » e § 3% iF ¥ 88 gk 5 (Learning
through movement) ? (Williams, 1966) #2558 " 48 | &+ * e i > vE & ez

bR EABBEASE ST o

N
—

% Ll A3 AR A BRSO EREZ2ZERMIENL BT E T
P FR 0 BEKTIAEHEES Y IR Hal o I il i SRR

G R R KT o
FEARNNCN E%‘]—-G %ﬁﬁ‘i?—éééla‘éﬁjéiFR,.‘%fﬁﬁr'r(EL%\»—L-&15%1/\-3):

12346567809 1011 12 13 14 15 16 17 12 BB 16 i@ 13 @ikmtd| . B |15 SR TR
0111100000 0 0 1 0 0 0 1 T ‘\/
0001010000 1 0 0 0 0 0 O M 14, BRI |
0000101000 0 0 0 0 O 0 O

0000011000 0 0 1 1 0 0 1 11.

000000011 1 1 1 1 0 0 0 O

0000001000 0 O 1 0 0 0 O

0000000110 00000 0 O M
0000000010 0 O O 0O 0 O

0000000001 0 O O O O O O 5. HKEBATRE | 7l=hi!ffil‘1

0000000000 0O O O O O 1 O ~
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