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Abstract

The paper aims to apply Rasch Model, Grey Relational Analysis (GRA) and S-P chart to
establish the Rasch Model GSP (Grey Student-Problem Chart). With the combination of Grey
structural modeling, the GSM (Grey Structural Model Figure) could be established. Based on
the findings, the GSP is able to be set up with discrimination from students and items, and be
used as discrimination @. The average of item difficulty and the average of examinees’ scores
could be used as difficulty 5. The lowest score and the lowest rate of correct test items could
be recognized as guessing 7. Through the GSM figure, it is clear to understand the structural
components of the clustering state, and define the relevance of each other, which means that
GSM figure is a learning map concept is a direction and positioning in the process. This study
proposes the research portfolio of GSP chart and GSM figure. GSP is not limit on the number
of people and questions, and comparison of similar classes. Moreover, the GSM figure clearly
distinguishes the clustering and structure of data between the orientations, and providing teachers

a reference to the topic, it’s a research method can be replaced by S-P chart.
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Rasch Model 7& H George Rasch /> 1960 - Ff 4@ i o DUA B & LBl » 2#%F
FEEARINME Z Logit B R » (EMLE RIHEERE - 51 2 00 E B R 2 RE TS O > TRE
PRGN IR EERS - 58 FH 2002 B A () At R R 3 A B - & H A I RE
( Wright, & Masters, 1982; Rasch, 1960 : £-3 1 » 2004) o Takahiro Sato > 1969 ZEEI|37 S-P
Ko iR - EHP R RS2 E VRS SOERS R L TIEITZAL ] BT 7 - TREIERS 22
4 (ZHIE) FEEZETE R (Sato, 1969, 1980, 1985) © S-P F@ — RSB REREREES T3k
REMREREREET » NI R EIRET 77 - T2 AR Sl A et RE B HAF
B FERHAY - TRE A A TR B AR B R A R B 22 RAREL RS 5 1995 0 2002) © &
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Rasch Model GSP /& 7k H 1E 50> 2010 - Fr Bll3E HI AR B BHER » LUK B i B G GRA
(Grey Relation Analysis) f& & S-P FKHTEPIE 77 - Fr 2BLHIRAY GSP 3% » A] LR
(73 M 58 2 B RS RARE (P RME - A ~ ks ~ Gt ~ A » 2010a > 2010b) -
Rasch Model GSP 2t Al DU IR SZ & 7 aRE_ LB AT » (A H 22 AR S At RE s 7|
BT ol ML NERGEESTTEE [ 61 DU 20 RGHE DL & B2 fR AR
AV [ (BFPRAE ~ e - RASE - Tl ~ AJFIER » 2010c » 2011b) ©

TERARARRR JT LT > B H (8 R RE o Ttk -l HRiE LT R
FARCES IR - %8 AR FRIEE R - v] DIFGE TR R R R EERE (I » AR
FH AR AR 71 13 IR A i A5 GSM (Grey Structural Model) (Nagai, Yamaguchi, & Li,
2005; Yamaguchi, Li, Mizutani, Akabane, Nagai, & Kitaoka, 2006; Yamaguchi, Li, Mizutani,
Akabane, Nagai, & Kitaoka, 2007) © GSM & 5: /> K (e FH 5 » 3 F K B 72477 7715 GRA 1Y
ST ATERIEIEE R > RS GSM SRR R B E - MR EE T
[FIPER RS RS - GSM @@ @B EE 770 » R HCBEERE - BE S HREN
SI 5 F DIRE - GSM J R 75 25 TN e R R HURR FEa 2 mT DURF & RN IR ERY) » £8
B RS AR - FIRE = B R Y 80 - RES Rt B EIRERY— /715 (Liang, Lee, &
Chen, 2009; Liang, Lee, & Masatake, 2011; Wang, Sheu, Liang, Tzeng, & Masatake, 2011) °
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RIZH > TLMSEIERAERERE (5), > BB INI 7L - AENERE (P),
e TR EE S RIS 22 R R Y )71k ¢ IR AR E (8), - REBAERRERP
e > SUEEERIE (P, > FonalERIREREE « £4H 7 JMAiE (7 Distribution) FJ L
TR R A AR R A (S) . B E A (S), HIHATEIE > (S), . Foral e A A 1
BHHIRERE » BHERRRIGEE (P, BEEHERE (P), M6 1€ r s filE AT LA
BT ERURE IR - BIEAEEE A @ U)E o A8 GSM A& B 280 - w] DG R T 4R
HE/3HT (Cluster Analysis) » [TIRE | P& & RGBT E » Z &7 7B (Digraph) 145
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# o RHERAERTEL THEZE) % | RRIERVE TR TE BT TR SE - DUEBIAR 1 GSP 2K B
GSM F e Bl EF TR FeAE R oA + 28 —EHH1R LI SR B N = R R R B (AR
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— ~ KA GRA (Grey Relational Analysis)

KA R e FH BT SR HE 1989 fEFTFE Y » HLH Gy 12 B2 BT A MR AL B A B AfE 1 5%
TR HES TRARR 73BT (Relational Analysis) > #& FH FHH] (Prediction) 175 (Decision) %5 /7
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AHF5E GRA HURHEAXMTT
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k=12 m> W AR e
xo = (xo (1), x0(2)," -+, %0 (k), -+, xq (m))
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(EETT ELE - & @By vl AR HE & IR A ) 8 BAR T - M A R Bl N R R
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HRS 3% (Strong Assumption) » 7EEVE IRASHOBERELIE T » 7 LUK TR R AU 7e
S5 o FLPH G BEREEE VL AF R (A S A | (Wright, & Masters, 1982; £3CH > 2004) » ZtHA
I
(—) FAAERE B ERRIL - v i — R FE TR R - SRR EEE
FrEEEEST
(=) FERRBECEBERENRG LR —EE RGN ECE T2 - &
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N H8F% Rasch Model » XU R A A K AZaAE 28 (LR EEZ 28006 » —
SEMR I T #AEE2E - T =28 QRO A GBI 2 8 (Lord, 1980) o = fE fi
L H > DL Rasch Model % B & EHI SR > BIA2E0 5 e (551 B A RE S B (L 5 1 MH B
N HERBEA RN - o] DUE AT E 7 UEE 2 B 2 B (Wright,
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=~ S-P R

Ft&H 1Y S-P 3% (Student-Problem Chart) * 7& #5 % 3 Student (5274 ) » LL 5z Problem
(FIRE) AR AL > S-P K2l H A E LR (Takahiro Sato) 1> 1969 F-{XAR Al
& 0 S-P R LIGEITIA BRI i e s > ETEER LT ~ HEF LRI iR B A 5 R
W o B RS A W AR E RS S EAH Y (Response Pattern) JETT /3 MTHER » #E
LR RE T E B A7 M E VS [RIRE rT LUK SZ 02 15 73 B o U B Y > BB R
AlETTERNEEEE 2% ( Sato, & Kurata, 1977 ; fA[5E%75F » 1989 ; JiEfRi ~ RS > 2006) °

S-P % #& H 3 v B2 {2 B (Item Caution Index) 5z 5% I & 1F & 1% B (Student Caution
Index) > A] LA A= 1 [ EAH Y » $2 (2B (Dinero, & Blixt, 1988; Chen, Lai, &
Liu, 2005; Lin, & Chen, 2006a; Lin, & Chen, 2006b) » #{RE T & (R 8 AT LUkg 4R 2 R e i 1 »
AT LG H A2 35 T R TR sz S B A R I 3 BN (RT3 B Y (Lin, & Liu,2010;
Yih, & Lin, 2010) © S-P ZAMER] DU R EE R8T & - SR CRRIERRE T3
HFEGERHEICERH CREE > 19950 2002) °

S-P RAIMEEREE ZHIZ I AE - fE e - HAEZELEFHS - REEFRT
RAZGIPAE » RAEFTRNEFIEE - B R NIRER & FRRRFEESEETA
L% o B N R B R N D o JE 2 E NS RE - EHE S-P &
T ] DA P 250 Az 2 (B2 R RE R RE B IS - T RE IS AR R A A R E B -
S-P ZAIREMAGE > W —Frs o
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GSP KA LU S B0 2 8 8 - BEE s BIs S GBEE R R - it &A=
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RUR— TR Tk o AR IER e S GSM #1847 B3 (Yamaguchi, et al.,
2007) HESTHEREHES] > DL Matlab SKHGET TEE > G5 KB L K JET (Grey Relational
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e T R (8)

aml amZ amm

i, j=12,.m; 0<a, <1 > ¥ 2 K E K8 KB E T Nagai, et al,
2005) » HEEEa [0,1] ©

DRI R0 I B LGRA (Localized Grey Relational Grade) 3705 -

eyl -, N
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max|, —x,], —mine, x|
Vi 0 Hig vi 170 Hig
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=,

max max”xi -X, H
Vi oY) Tl

(10)

a; =1~

8 H R IR BRI A ARSI > AT LISE] GSM FEHEIE - 1 RE AT Fems RATHER - 7
R 7] LGETTEERE /3T (Cluster Analysis) » #XEEFEARE & BE 1% (Yamaguchi, Li, Akabane,
et al., 2007; Yamaguchi, et al., 2007) > DL N ERES GSM BE @ #s &0 st e i 7 =
— 1 CREREE AR - EERE R H— AT B AR -
C,={x|e, <6} (1)
Ho i, j=123,..,m; H O BpE@ el HEEBo<o<1 @ FIRRIER E 04
X 12 ffo e

n €n Em
g g e g
21 » 2
E=| : oo " (12)
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—~ BE ¢ PRTR IR B A REMERIRR % - FIEERRE LT RfE e r:
(D EAEE N ER LR D TR R C IR & cardiCi=min » H
C, ={x|e, <0} -
Q) #HAjMigEC <C, 0 Hi#j o
-~ P& SR A o 77 AR S Ak [E EURY R & A (Yamaguchi, Li, Akabane, et al.,
2007) * GSM i (i [ 1 e &1 53 RS F U A tHBAR TR SR REAE —#E » A=(AIh
P={(x,x)a, 2y.a, <a,} (13)
Horf s v gL ERE > HEEANR <y <1 » ZFH 2 LIS ERIRER » 7]
Fork (x,x;) - PHATLUERSH b~ T ZFRIBR (RFTAE A -

%~ ~ Rasch Model GSP & #2 GSM &4 B # 1%

AL W E & 5] > 34T Rasch Model GSP %8 GSM f i B #L{E Z 52 2347 » 43
A - SRR ER AR B THFE R | MRS RE « B/ NS [ SCFRP e ] 7Y
VEBSIE o WHFE/Mran T -

(Lf9—]) WroerT A B 77 R NI E 2 I
— ~ SP ZNBIE B E B3 M

AHFEE I LA SR R — R B A B R W FE iR A A IR 7 1 R AR
PEIRAES I IE » izl (B2E) BTG - 2 HIHE AR S-P FRAHEHBIZE » B2
HHEZ S SL0E A AR AR > B A B E A 1 > ZRE3ARERAE A 0 > W1 —FT/R o

*— FIaER

[t &H F AR ZE
B2 g 1 2 3 4 5 6 71 8 9 10 &8
i1 0o o0 o0 ©0 o0 0 0 0 1 1 2
2 0o 1 1 1 1 1 0o 0 1 0 6
3 0 1 0 0 0 0 1 0 1 0 3
4 1L 1 1 1 0 1 1 0 1 0 7
£ 5 1 1 1 1 1 1 1 0o 1 1 9
W6 1 1 1 1 1 0 0 0 0 1 6
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IRIER — RIS & e S-P 3% v DUSEIE2AEREEIRDL » IRIRER LRI A1
B P TS EATTAaE - A8 HAIE S B AHFE RIS - AR TR R SR B S A
(1) S ik o BE e SEAEMHERL IR U0 - IRIBEBSUER S E B A TR LJ7HeE
 f R ST E A RURS B - AR B SO S ERY PR -

xR SPR

A MBS 9 5 4 6 7 1 s 10 8 |EHmEM
5 1 1 1 1 1 1 1 1 1 0 9
7 1 1 1 1 1 1 1 1 0 1 9
9 1 1 1 1 1 L0 1 :o |1 8
4 1 1 1 1 1 1 Lo o | oo 7
2 1 1 1 1 0 o0 1 0 0 6
6 10 1 1 0 0 1 1 1 0 6
10 1 1 1 0o 1 1 0 0 1 0 6
3 1 1 e R 3
| o 1:0 0 0 0 0 o0 1 0 2
8 0 o 0O 0 0 0 1 0 0 0 1

BENE | 8 8 7 6 6 6 5 5 4 2

.~ GSP RBUE - FEAT R AR TR SRR BB K R A

AR SRR S (E AU > WESFEENT 9 =& AT -

(—) XXM (Non-Dimension) » Fr4lRFERE AN -

(=) [FIEEARME (Scaling) » FPAIRF-HIEA/NEIEEAE 100 DL o
(=) [AIf&M: (Polarization) » F3II[RlF- At FE £ [B] 7 1) o

= ~ LGRA-S RIVERELEE 73 H7

LLS-P AR - & S G 2 HIE AR IS 73 AHE A LGRA-S FUHMEFERE »
[ RE AR MR AR > A T 50 M) LGRA-S % °

B 3R = M R A S R AL B - B2 (S) WURBHIRGEEL » 7 AKHIER
FI2CHR {5 R BT IR BiigR A X e EARAE A EZR » LA Matlab SRESETTEHE » 1S
2 WK B R EUE (Gamma) FIFER? » HEPHUZE £ MK Gamma fHIMAE » FARHIER
ZAER 5 MAEESEAEN] Gamma fH B HET -
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#= LGRA-S HifEF

i (;;a% Py 2 3 4 s 6 7 8 9 10 Ggggglﬁ
Max P11 1 1 1 1 1 1 1

8 I 0 0 0 0 0 0 0 0 0 0

1 o 0o 0 0 ©0 0 o0 0 1 1 0.085
3 o 1 0 0 o0 0 1 0 1 0 0.177
2 o 1 1 1 1 1 0 0 1 o0 0.5
6 11 1 1 1 0 0o 0 0 1 0.5
10 o 1 1 o0 o 1 1 0o 1 1 0.5
4 .1 1 1 0 1 1 0 1 0 0.63
9 o 1 1 1 1 1 1 1 1 0 0.792
5 1 1 1 1 1 1 0o 1 1 1

7 1 1 1 1 1 1 1 1 0 1

Y ~ LGRA-P RV RELEE 57 #7

15 5% =AM ~ FEAAAETE H M T E (Transport) » ZEE T £ MUK LGRA-P 3% - B2 itk
TTtRE (P) BRI o R IUAIAERERT Ak HIER I AR A {6 = a1 KRR A =
BB RMEAREZ » Ll Matlab SREEITRHE - (G 2 E02 05 # ARE 0 K BB (R 25 e
(Gamma) FIHEF? » HEFHIE LR MIE Gamma fETIARE » RHEPEFFAER - MeeE5 R
Gamma fi& 2 HEF7 ©

#PY LGRA-P 8T

g (i‘% ® s 1 3 2 6 10 4 9 5 7 G;‘;;F’%@
Max 1 1 1 1 1 1 1 1 1
8 o 0o o0 o0 0 0 0 1 0 1 0
10 o 1 o0 o 1 1 0 0 1 0 0.267
1 1 0o o0 o 1 0 1 0 1 1 0.418
5 o o o 1 1 o0 o0 1 1 1 0.418
4 o o o 1 1 0o 1 1 1 1 0.585
6 o o o 1 o 1 1 1 1 1 0.585
7 o o 1 o0 o0 1 1 1 1 1 0.585
3 o o o 1 1 1 1 1 1 1 0.775
2 o o 1 1 1 1 1 1 1 1 1
9 o 1 1 1 o0 1 1 1 1 1 1
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GSP Figure
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I ]
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B Rasch Model GSP &

75 ~ MIA Logistic Regression {5 2 GSP %%

G I3 HT (Regression Analysis) EfiatEe A BERE T /MR T > EER i £ 22
RTINS 2 IR A S « ST TR T AR 5 B RS 7 1
78 s HERABRE T - DUESTECERE RN 775X B A B AR TR o+ kB A8
B (BN~ FEER] - 2004) o ATFFE(# F Logistic Regression &% GSP 3473087 » H
B FITE S HH — iR RE SRR AT A BRI E R BB (RS2 IS (LGRA-S) BLEEN A
(LGRA-P) [ Gamma {E/#37. Logistic Regression 73 #7 » fR#5 Logistic Regression 22z, > 7]
LL#E AT B4 Logistic Regression i F % (S) Gamma Logistic » 823 ZEHY Logistic Regression
WIEFHR (P) Gamma Logistic » A& =< °
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GSP Figure
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€~ BUERYSEAE (S). SaUERISEAE (P).,
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Abstract

The purpose of the study were to investigate the relationship between strain, deviant peer,
and low self-control were related to junior high school students’ delinquency. This study used
self-report questionnaires to collect data from 734 students in eight junior high schools in
Taiwan. Method of nested regression model analysis was used to analyze the collected data.
The findings indicated that: (1) negative mother-child relationships, negative teacher-student
relationships, and negative life events had significant impacts on junior high school students’
delinquency; (2) deviant peer and low self-control were related to delinquency; (3) there were
interaction effects between family economic situation, negative mother-child relationships, and
negative peer relationships on delinquency. Finally, according to the findings, the study also

provided some suggestions.

Key words: Delinquency, Strain, Deviant Peer, Low Self-Control
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