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Impact of Family and School Factors on
Students’ Academic Achievement: An Analysis of
Hierarchical Linear Modeling

Chunn-Ying Lin Yuh-Yih Wu
Abstract

“Equality of Educational Opportunity” is the title of the Coleman Report, directed
by James S. Coleman and his associates. It suggested that the effects of school re-
sources on student achievement were weaker than those of students’ families. Similar
conclusions were drawn by many other research studies after this report. However,
these studies were confined in terms of research design, sampling and statistical tech-
niques, and therefore their results have been criticized. This study thus tries to amend
the previous research studies as completely as possible. The analysis of HLM shows
that students’ academic achievement is influenced significantly by their families; how-
ever, it must also be noted that among the variables associated with school educational
resources, a high level of academic quality also has a positive effect on academic
achievement, while the time required for teachers’ in-service training programs has a
negative effect on it; furthermore, other variables that have been studied may not be
related to academic achievement. The proposed research model accounts for 80% of
the variation in student level and for 20% of the school variation in school level, with
regard to academic achievement. However, nearly 80% of school-level variation was

explained by the socio-economic status of students’ parents, students’ educational ex-
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pectations and students’ learning attitudes: therefore the effect of variables associated
only with school educational resources on students’ academic achievement was found

to be minimal.
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hierarchical linear modeling (HLM)
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Y = BO+EE ST 5~ SURERt RS R
Level-2 Model

B0 = GOO-+E2#% 15 S8+ U0
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Level-1 Model

Y = BO+EE B 5~ REERH RN K EA T A+ R
Level-2 Model

B0 = GOO-+ 34 BB + BB ZU0

=

Level-1 Model

Y = BO+EE B 5 ~ FEE A+ FEAE G AR+ R
Level-2 Model

BO = GOO+ 415 S B IE B T A S SIS BV EE+ U0

Y RBREZHUANY bR —BERAR HL2ERARBRTRAEZEZN
%

T A ELTHEBEREA L HALKEERRYIBYRA TS goup cen-
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K2 FEFESMNMENRBRARWHLMOTRHER

BRER (Level-2) RITEANELEHE

fraaTEeN (FRX—) fraarEEN (FRX2)
FeOAIE I RE | FHER T{& RE | TR T{&
FLAT 0.80 | 0.66 1.20 0.18 | 0.64 0.29
e 1.99 | 0.69 2.87 #* 1.69 | 0.60 2.84 #*
i 249 | 0.73 3.4] ** 258 | 0.64 4.01 **
B RENE 198 | 033 6.08 ** 1.71 0.30 5.75 #*
2 e UN 286 | 0.87 3.27 ** 271 0.78 3.47 **
B ERE - - - -0.11 | 0.19 -0.63
ZUEMATH - - - 0.08 | 0.19 0.43
TE A [F {5 AL - - - 0.05 0.21 0.22
IE A4 A - - - -0.06 | 0.20 -0.31
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R2 FEBEHMENRBRZENHLIMOMERR (18)

BAER (Level-1) WIFRANLETHE

rEeEn (EX—) rEaEEn (X 2)
FERIEIE R | 1FHER T{E R | TR T{E
Bk -0.55 0.20 -2.76 ** 0.02 0.18 0.12
ESIN -0.77 0.31 -2.51 * -0.70 0.27 -2.63 **
SMEN -0.26 0.26 -1.00 -0.24 0.25 -0.97
JFfER 412 | 0.61 -6.76 ** -3.83 0.57 -6.76 **
REHE 0.80 | 0.05 16.99 ** 0.38 0.05 8.20 **
2RI 0.70 | 0.10 6.93 ** 0.14 | 0.10 1.46
“fMFER 0.37 0.37 0.99 0.75 0.36 2.05 *
=fFRME -122 | 039 23,13 % -0.47 | 037 -1.25
SEELTT FE 418 | 027 15.71 ** 3.03 0.24 12.88 **
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B8 f7 S 5U0 7.007 6.766
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iraaieEn (BXX=)
FEORIAETE RE AR T{E
FLIL -0.40 0.52 -0.76
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B EERA 131 0.58 229 *
BmACERRE 0.04 0.15 0.25
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IE[A Al A E) -0.07 0.16 -0.42
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Gl -0.16 0.14 -1.16
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e i 0.58 0.16 3.65 **

nanhegEn (EX=)
FERIE I RE FAEIR T{E
Bk 0.69 0.17 3.93 **
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BEFRIPA 0.17 0.10 1.73
TR 0.56 0.35 1.59
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000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 O http://www.edubook.com.tw/?f=o0a
0000000 O http://www.ericdata.com/?f=oa

126 HFMAEEF HAS3E  HiH

K2 FERBEHMENRBRZENHLIMOMERR (18)

iraheEn (BX=)

FeoRI#E I8 RE AR T{&
fluEl& BT -0.64 0.53 -1.21
il -0.04 0.10 -0.39
24 2 0.53 0.09 5.68 **
BERARTRE -0.34 0.10 -3.38
EEAREN -0.47 0.12 -3.89 **
KHZHEE 0.02 0.09 0.22
RERZEEE 0.25 0.09 2.62 **
VR E I 1.03 0.05 22.62 **
FEZBUHEBRHE 0.10 0.09 1.13
B -0.69 0.09 -7.86 **
TUER[FI AR 0.37 0.12 3.00 **
L e A -0.03 0.05 -0.58
A E/MELE -0.06 0.06 -1.05
i 0.52 0.08 6.41 **
BEReE 2.11 0.09 24.85 **
FERESUR

B2 1 S5 8U0 4.260

J& R —HI SRR 63.991

WA 1 1LxEp<.05 **Ep<.0l

2BA RO A MARARA299 5 A R A MARA R A 10980 -

AEEARR g R BLER A Je R IR 3R S B A B S sty

WERRG b RIS

SRR - ERA e R AR B3 FH22.5 1T/ NS 7.007 - SRR RIS A B2
(s LR EE0.68 [(22.517—7.007)/22.517]) » BE/RERT S B SR fnt A s 7 34
S LR E e 7 LI VNGIENN SN ¢ D
IS ERAE 7 [RIERSE Al P B 7 R B {50,103 [(85.461—76.647)/85.461] -
RIS B R TR SR E T - (B E RS

HIIH185.46 14/ N5 76.647 »




000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

WhE RS FREBRF  ZREFHELZEMNBE 127
ERONA LR > BEE REAGEE &8 - BN EEA R AL
ZEER > IRERAEE A - i —h o [FA TR BT SO e
S IMRA KIS - BERFERAFAEA T > REHEEEHEEA

FKET R BN 2T 8 - B RATR ~ A0SR RENE - AP EHHE -
KRG ~ B2 - 0RRRIB AR BT i - HE— SR - 2T 8
% KNHEHERE - HRZFRERHIE » TP EERHEDS > B4R
RIIT 5 BN BRATRS S AETE A R % - AR B S S s - BBk
B o Bl 7 R sUbEARR S - AlUEEARRD » FENIH & E AR
o W EARE L  BARGRRBRLT  MARHRSEREEHE ARG
TRERA R » it > ACREEHER A ER S I R Al B S O A s 2 BV
BESNHE B A AR B R SR s B AN —E R RN « B JFAH
SRR A H B R SR BE R A fERE R T B - 25 =
N TR RS A KRENG AN - Rt > B =T
B DIRBFBAREZERART » v 1B - BRBAR=(FE
DA E W e e e — i A B I R [ S BB B R i
Bl 5% AWE b E MR R BUMERRT -

R T B S R B ) FH 7007/ N i £56.766 » fifpfesis B g {Sier ]
70.011 [(7.007-6.766)/22.517] » s2BJTEAEAR/ N « TEANAEMEE BB BE &
TG 8 T 1 AR B i T B2 A BB S RORR A A SR L fi R R 0.700 [(22.517-
6.766)/22.517]) o Z[AERA: @ /A8 5L 43 Rl RS0 — 119 76.64 T i/ ]NF567.875 » fifg
TS PTG 170.103 [(76.647-67.875)/85.461) » AEAN ASLAME NI S 5% ~ K
BETTASHIA B P2 BB BRI R - BB 2 MBS ot 7 B 2 fiA R 550,206
[(85.461-67.875)/85.461] -

TR =BG R AT B BB A BB 1 S BB P TR A S B A T AT B
FIEE - BB AR CBEINE RS - BERE Rt 2RO -
M = By B I S S Ak s B R = P2 A 2 B AH B 8
By o BESE K » B AR R A B RO S B TN -

BIAEREX ZBE G RO 710 SRR R RS R R e &



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

128 HFAREF HAS3E  Hi

EREAE BRI - B4 SRR e A > Bk
HERZE RO s B IR ) - I — A R TR R - i
NS R - S5 AT Re BRI R A PehIng B S I E I PSS » TRTR et
—RTEmE R o B A T R TEI » EAR SE R B A 5y
AR AR AN D (H16.7666815F54.260 ) » fiffE & LhR g 70.111

[(6.766-4.260)/22.517]) » JERURNEER AR Z0E TR BL 22 BT i B SUR I
/N o FEANAERAE SRELEE G E B ~ B A H0E TS BB R R I 1% - B PR
o IR A B e B SRR B 0320.811 [(22.517-4.260)/22.517] -

TERA: Jg R ER 43 A AR /6787 SF /N F563.991 - et B S TEASE
I T70.045 [(67.875-63.991)/85.461 ) » MEURERA: B2 RE AR SR AR
Ko FEANAME AR BETS Se Bl P B & ~ SRR RE T Ia T, - WEA 2 S
SERY TS B TR E5E0.251 [(85.461-63.911)/85.461] -

e LA SR 3 - BN g R R = - B — (A A T 22
BERHE ~ KEWA--FBIEE - RS T » MRASSHE &
TEBIE " (TR EAE T T 1.1% » BB s B s I B RN

b A A SR SR IR RIS » IR CRTT T 11.1% > MURERE
ANE SR TSR SRR A B B B AR R T E] 17 81.1% » AlIFT#

R B n] DATERHIER AR B S et e R BRENAE R 70 EE H L) U
ST MERM P RS B Z0E ] SH B ER R R PR - DAL - IR
REEE BRI s B BRI E /N

ERAEERA G RIS > A T TS T 5 - SEASHL
& fEREREEAERE (10.3%) MIA T REZB &R E @ REETTE
20.6% » EJ11710.3% » BURKIEA B G —EREREE - 530b - A=A
TELAEERRE RIS E25.1%  BURNE A BERE EHE EENRE
PRI RO S 1525.1% - RIFTe ASEHRE TN SR A ERSE RO S S e — il e A



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 O http://www.edubook.com.tw/?f=o0a
0000000 O http://www.ericdata.com/?f=oa

WhE RS FREBRF  ZREFHELZEIMNBE 129

*3 BHHBRKMEERNZHRLEEEXAMEEEREEHER

E— i v EX=
BRI R A R B AR B e A PR A R R = 68.9% 70.0% 81.1%
EAE B RN SR A B S (A 2 LA S 10.3% 20.6% 25.1%

fh ~ &G v B2 5o i

— ~ fam

(—) REAEFHBREBEAMBEARNRBIXAE

BN e S SN R INENINZ - DAL I VAN BE A2 SAL U vy S
AEIE DI > ERI BT ST R R W S B A T R B2 A A B
EARDUSF IR FRATRRRE - INIIL - SR BRSOl HLIE i B M U BRI AR
TR GEEH ) - TS E] T e RSB E S SO B TRk
ERINZR 5 HURGR ©

(=) CEBRLBFEAMMEZTRFTERMRERESE - B4

FERIIZENKR

LEMEISHEEET > PRAFERAEERHS BTN R

FIEN R EWIS T, - ColemanlVFeita - WAL AMIIEISREH - AMH5E

HUR > BEMHIZERAET ~ BERSTE ~ ZUERTH - BEMERE R ATEOSE - AAA
BRI AR (B R 1L - AR KBRS AR

MR - il > SERTE BN S KB i B e S B
W (ZRA TS EREE PR ) - DU S 2R B ERE T 2
raf -

BEIG R AT  FEERE RO A B Y o e e B R AR
BIFPEEIR (CULEAR ~ BECEA - IEEEABRUBHEA) - B R
A A S IR EEU S -



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

130 HFHAEEF HAS3E  Hi

ERASRREET BRI ER A B IR L RS PR SR B R E AR
> B JE Al RE R N REMR IR S TR - il - s s > 8
FEAREES E IS 2R S B A M B E a5 ER -

< =32
—  aYof

~~

— ) EERRERATER

LB G IR S R - SR AR s ) 2

HEME RS SRR RS - BOTREH BB BB
AT » TERCPTIR AR M50 B SR WA Bl 52 B 58 - At
FE ML TFRE BRI RTRE o H_FllE SR A BN HEIA T T B BN
15 RS o FHARWIZERI AT a8 - BRI R B A RS U A R 2 B
i 720% » THE B A BRI 8 ) TR SR BRI 80% B A A R BE A A
HALERE H B W BB RR R AR - (5 B R R B A B AR - Il
BAHIEAREI R - Kt - e A AR R A E A TR -

S5t AT BRI TEPS ] Hh &S — AR A EDRE T 04T LRI —
REMUET TN - BERCATRE S A RS A R SR AR R A ) o TR T B
HER R B E R B A - AL - AWFE AR Al SR AT REELHESE S HERR A —
B Az o AR ] =R » BRI I FIREE ALY - A - G R ER
FHES — s = B b RERfERY -

SR » #E(s PR 5 TEPS BB R/ B R AR R T 3 25 P RERY B B IR
BEANAGIAT > B B P 2 — I A AR L Bl 2 R I T S B AR 2 ) mT RERIR A
T - ABAEAHHTEHE D fhET T8 B2 J R B SE i 3 SN B2
B ERRAR N - B TE DN - BB BRSO R B B B B T BRI
BEKIZE - PSRN S22 EultE e B A s BT e HERA

PN S sy s UG

RN R - B4 ABelfiedEdFielding (2001 ) ~ Elliott ( 1998 )
Gill ~ AshtonEilAlgina (2004 ) ~ Park (2005) KB A EHHEE (1997) WIS > Fio
MR T BN ~ B~ > SRR R KA LA B A A E TR



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

WhE RS FREBEF  ZREFHEALZERMOBE 131

JERIWIE o BN T REERI R B BLZE R - OB USRI BB | 1
FeEmA TS 2B P B A s

BERA — L RRE B W FE DL B B AR T A A AR 38 8 ANl - Al
MEESR » FLEARAR « AR EGE (2005) HEERRREDINEST T84 ~ K - BB
ARG R Ar - SERE IS B G AR B g o (BB
K e 1fWenglinsky (1997 ) DU G ERIAES T4 - BB UE A ER A2
BHEEN AR S - HEBMAK - £f2CondronkilRoscigno (2003) 7r:
FEIFIRTEE I - BREE R AR RS BRI N
BIFAAK © RIEL » IR ZEAS R E G SRR B A B
FLEAAHERIER » B b SRR AR ARG -

3 KK LI A AHBRR RS SR —E TR A

CondronEiRoscigno (2003 ) ~ Wenglinsky (1997 ) 545 0BRSS » 2R
RRET 7 (AGEMSEMEZ Tt ) U » # R B R B A @ R R
ST TIRAETRIEG RS » RS EER RN AT » K0t > AR
SURERY Rl am PR E AT T

BERBEIARTEE - AAMEER (2005) ~ BRIEE (1994) BaERHHA (1997) 5351
(GNEZYPSE ol s S dpdin-7 JARN MEGE) e F1INES-Z- JAlUL GF P L=l
5T IBHEEREISEMAR T E R » 1A IRERREHE R AN RIRS g e B A
DURCHETE TR BRI s BT S FEE ~ B 2 | AR -
ez (1997) BIHTE » B LARG TR T 2UR S YA g R B R TEGG
BAEEA - SEEERCE R R S E R - TSRS R T REE A= R -

(=) AR EMIFIRELIZBLIFEEE

PR T FIRFrERRITEAS R A o SR SRR R S BB — P HERE -
%6 ATEREL - WEBE R AR BN ILELR LTSN
[RIZCE PSR AT (A HE » 2005 5 FRIFIL ~ 50 0 1996 5 BIGE - 2004
Stevenson & Baker, 1992) ilfiN—%{ < iEARIEEEIA Al RERD R 28 TP HrE BREHY
FRoRME - 28NS - BIPREES I EE A rTRE e TR E4: - WA —
EREIEEEE - SIEEEARERSG o A KFEER2IME - S



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

132 HFHAREF HAS3E  H

FERA SN 2 B S TTE 2 A B 258E - INCATEPS i 2 < B AR AR A2 B
SEZ KA AAEMTE T e a 20 BRI - BEEIE RTRENL A
—EIEME - 10T REARAS A R AR B R R )T o iR - A ] REE
RATRFE TS BRI » B4R 22N h SRR 2 S B O T B (R T 2
M IHENAEERA —E G PG L T

FR > AHTEaEs » AEHLMERA Jg R AT — i - SBZE R SRS Rl 2B
WAL AHAERRI .~ = PR T — SR B ST R > Al AR AV ERSE R
MR - SEbRrITEsEt > AEARTESS I E F SEMSGERERH (Rt e 188 -
HNMEREA B AR EA L AN A » BABE AR TR - &
BRI AL AR (EREHE IR - BN EAA T S
PP SRR = > B3 RS o RIS T = 2

AR AEERAE G R — > 2SS B SE Bl AT TE AR
F A AL T HAE AR R AR s = ORISR > B R
ANEFA AT HEEE 5 Lk B AR [ R A B sty » 5951 > S
SEMIGEREBR IR E R B - FERNREFMAERIRE - FEAHEES -
B CEAE > SEM SR E RS - ARt #5H -

metk > FH T RBH B RO B G > BRI
REHES (ST BAERSREEEE © a7 SR
AFIIFLBLIA T » LASEMAIIAT SRR s B » SR R o 1524
TR RS FEt AR - KEAEERYD - HRE RS TR
TR EAAT R NSRS Rt FS A AR S i 1O 4 -

(=) HRNEFEBHFRFARIIRE

AHTERE R - BRI NI AZERASE ~ BER T 2 T BRI ~ 22t
MRS BERIR T EEER ~ MIBRERTESGE -~ IER BT
HERS - HVEHET B R BRI AT DR RSCR, Ty DR w5 2L Bh S i A= 2 TR
R FELUETH Bt & SR 0 AR B AR BRSO I T AR B B » S AR T
RES R ERAZZE R RSN - Al EAEE S T A 50RE | AYZSH RIEHE R
BRGHE T o EF SRR SR AR sEE R (R > 2005 ;



000 O O http://www.edubook.com.tw/CallforPaper/BER/?f=o0a
000000 DO http://www.edubook.com.tw/?f=oa
0000000 O http://www.ericdata.com/?f=oa

WhE RS FREBEE  ZREZHFLZERMOBE 133

Hakkinen, Kirjavainen, & Uusitalo, 2003; Hanushek, 1989, 1997; Harbison & Ha-
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