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Development of Competency-Driven
Materials and Instructional Modules for
Grade 1-12 Arts Domain

Chi-Hui Huang Yung-Shan Hung

Textbooks are integral to teaching practices and are important mediums for
teachers to transform curriculum guidelines into an experiential curriculum.
This paper explores the principles of approaches to developing art competen-
cy-driven materials through the following three instructional modules: 1.“Me?
Me! We ...,” which promotes the application of digital technology among ele-
mentary schools; 2.“Discover the Beauty of Taiwan,” which focuses on the es-
thetic education of junior high school learners; 3.“Design Thinking of Making
Lamps,” which integrates arts with math, physics, and health and nursing sub-
jects for senior high school learners. We adopted the design-based research
(DBR) method comprising five steps: preparation, design, implementation,
evaluation and modification, and publishing. This study proposes suggestions
for art teachers and textbook editors’ to help them transform curriculum guide-
lines of the art domain and develop art competency-driven principles, aesthetic
design principles of textbooks, and trial teaching.

Keywords: 12-year basic education, arts domain, competency-driven instruction,
materials and instructional modules, design-based research
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Text Structures and Complexity of Junior
High School Geography Textbooks

Hsuan-Hui Wang ~ Chia-Nan Lin

Reading textbooks is the most direct means of obtaining knowledge. Geography
highlights the interactions between people and environment and spatial variabil-
ity, all of which present crucial information for cultivating future citizens. How-
ever, geography textbooks are not paid sufficient attention in Taiwan. Most
textbook analyses mainly focus on history or civics and society; moreover, the
analysis mostly concerns conceptual knowledge and the ideology underpinning
subject contents. The current study examined the text structures of secondary
geography textbooks through content analysis. The definition and classification
of text structures were concluded from previous studies which provided the
framework for this study. The distribution and combination of text structures
and their variations were also explored. The study findings are as follows: First,
the majority of the main structures in secondary geography textbooks were de-
sctiptions, followed by problem/solution. Cause/effect, compare/contrast, and
sequence structures were common in substructures. Second, text structures were
complicated and existed in various combinations. However, complicated struc-
tures were often expanded on the basis of basic ones. Third, the complexity of
text structures varied with grade levels, and the structure for ninth grade was the
most complicated. Finally, several conclusions and suggestions were presented
based on the study findings.
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HEIBIRUR » REBAEETTCR ~ B Ui IR R & AR 6 i
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58 Al DLUASH B2 SR B 5 SCA 3o B v L ) G B AR AU B AR © McNamara 55 A
(1996) DIEEILERPEEGHE R » ML BRI EMXARE
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NAKINE » BATREHRER T € FI N E BAS S - NI /E R R R e iR
EEEEEEALS T EIREIEAR -
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Kintsch B Rawson (2005) HIFER SCAKSE I 0T I3 BB IR 1S B B A
T TS B & SRl B ST S R I PR EE I SR AR ~ SCRB B &A1 o
FUEBOCAR RN - RS R RY i REGE AERS B EITES 2
WA 75 R B REE R R AR B M ETA S o AR E B
B SO Z TE IR R o 38 2 I 78 R Kintsch B Rawson (2005)
EASHIIER » R CEMSEL > — 5 0F7e s H S SR I SUTE
it C A BEE A IEH Gl a5 5 R B e A R i B R G
ek (fIHEEK ~ BRTEEG > 2004 ¢ Bakken et al., 1997; Trabasso et al., 1992;
Weaver & Kintsch, 1991) 5 53 9k—HR73 A 72 B 55 £ PR E 30 B SRS B
A AR BRI AR o ACHER AR A S R RS 18 0 5 B 5 R A - R R A
AR A SO RSB A R 2 iR e » nIERREMR (EE5E - g%
20175 EEE ~5R%¥EE > 2017 5 Ciardiello, 2002; Cook & Mayer, 1988;
Hiebert et al., 1983; Massey & Heafner, 2004; Meyer et al., 1980) o LL %%
SRR B RLER A SO EAS R R [ A - W AR o
Meyer % N (1980) R HITEEAEME (top-level structures ) FIEEE » ¥
— WA SO R Tt o EAE R R AR~ HE ~ BRI IR HRu B AR
T THG A5 M E F LR EA T -
(—) FIREMER : BERTEH R > RREE AR TTE - SGET AT -
(=) kel e @Dl EEERME R EMER - (=) RIRBR
FATHEIF R REF BRI R R R o (1Y) it - 8 KR RMET
B~ A RN RBUL o (7)) B - LY FREMEE
JE@ AR — R > B R R R B R R A e
Cook B Mayer (1988) RUMRIEYIHE ~ (LERE A VHRIE I E > 15
T} BB HA S B A 7 B RSE (generalization) ~ 7122 (enumeration) ~ 7
F (sequence) ~ 73%H (classification) BALLBIESI (comparison/contrast)
hfdE > HERBEFRHEAE -

£~ PRI B R B E SOR RS R B T 43
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(—) #fE : XEA—MEEEMS  CEF KL ERHA A FHE
VT SR R PR S R EEA SRR R o A A BRG] s E R
LI s EE S A 5h) 7RI 2 5% & A A s e DU R S -

(=) 9188 : JIHEBEEE - A1 EIEM I R > 5T DUE R
FIEGCYIEE > EAILIRER 2N —(HEE el —@s— @ L
aF 28 - (=) By #ilk—ESEE R H 5 SRR D5 B
RS RV~ EYIRERE - ERP B E M EE - (W) 70 - B
FFER R Bl M S T R B T o R — AR LA AR AR T A -

(1) HEHR - FEENER e s @ ErEY) o Rk
FoH AR BE AT SR - BRI 22 52 o

375 308 ] A PR AR SRS P SRR B B BELAA 98 > RN AT LA IR A
AE AU HE IR B ER SO AL B G P R B AT S I B RUTRE IR A/ N LAY RS A
SO EAG T FARYER - BRI RS ~ HRaCE I R SR R B R R R

(2K ~RFE » 2017) - AESCEMBBEEGRBELT -

(—) H#AER  MEE R — AR R ~ BYE BRI
B o (=) BFfE R FE 60 B Fre SR I E e > 3R B9 HiZE H
B o (=) HUBCEIR - (R B IR B R (18 DL B ~ FREE
V)M A R B 2R - (1Y) RERBGR : (FE B RS i B0
% BAERA S R R EERE R AAS SR o (7o) FIREMIR - {F#& 2B
B R I R R T I o

HRB bl SCRCES 3 BH SCSCEEAG I 1Y 73 28 > RIS [ i 78 B B 0 3 B
M EAGER A MR - HUEES ZR > fla] > Meyer 35 A

(1980) [ T 1 I Cook Bl Mayer (1988) (1 I FE J M & FHE » Meyer
%N (1980) B TEREE ) RIS Cook B Mayer (1988) HJ [FIEE 1~ 43
B TR 7R Ea MBI > 1 TAT AR B TRIE
iR 1 BIlZ2 Cook B Mayer (1988 ) 7 MHHZ A1 < & HGE L2 R AT F A »
b 7ot AE AR S: » tn] g8 @ SCAR KA R T8 o 78 SCAR KR | o



e

mk
i

Y

B MRS B P R R SRR T B AT

45

Meyer 5 A (1980 ) JE & il f8 70 38 £ ZA 5 B —fREEIA SCHY 7347 > 117 Cook
B Mayer (1988) HYHIHIZEH F> B AR SCA » BN = K& R E

(2017) IR FEAE BRFS AR PEER S BB N HEB B AE 05 > I IR & R
g~ BARTEOR -

1]

~ B HH SO FE il v B B AT R A2 1 A £

DL b SdeE B SO E RS I R U A SR S LT - A FE BT
e T 2 252 B ) A P R T R (R th A 3 2 BT - R E A~ () 58 P S B A~ R
FERE T I SCEAG I RE 1 R B ( Englert & Thomas, 1987; Meyer et al., 1980;
Williams et al., 1984 ) » H LEHF TR A LRSS SCEAS LT B3 B & A 14
BRI ERET EL A ( Cook & Mayer, 1988; Meyer et al., 1980; Williams et
al., 2004 ) °
Meyer 55 N (1980) LURR R SCEEAS 8 15 7 Y LUl L Bl R ) g R 5t
BASCIE B E B R » PR3 EAS S 2 G RE B BIAE & MRS SORIELTE
s SR 8 THL 22 AR AR A & B B RS M R B R B RE S B I © BXAFFELL 102
LR BE SR (RIS b R GE P g U SR BB B 3T 7 - 522400
Rm -~ KRR ) = FRER S REEH SR MERRRL T 2 X
A > W EEEH SCEAE AR - SRt ERA - MR
(with- and without-signaling) SCARJFGT » MR REARIRR » HlIl
e PR AR A P RE AR B B SO 8B R SCEAS R AR - I 7E SOR
HRBHR =R AR T 3 o B EBE R ) IR [ B RE RE JTAH B AR B A MR
AR SR > fE RS S REERE )& R A R ORI - § HEIR
FH A1 SRS B A2 ER SRS 1T PRI - (BB A A M LR 5 > T A= B
RE 77 EL i 8 A SCEEAS A B AR /B Y R G BEL R 7 o TR AR R /1 & HilAE
I > BR35aEE ] RE R BRI IR R A B o [H1E—IRAVE » T FEEE
BEEETER A BAR S EE R RE BURHAEL T
FE— Rt A DS EAE BB R IR LR A RE— 4 - Bt & B HE
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BRHEEWTE B=% B

i S A A B R G R — i R B A T RE IR L o
Cook B Mayer (1988) LA IA T1fd AL B2 3 B SO EAS 1 1Y
FE R TT 2 > b e KB AR BB 15 7 @A # Ik A D ik T S A
o BZATELL 32 B REBABMIEE R > FEHE LRI T > FEflHE
AR ER AL » B iR E R AHER A 20 BRI SR (— Tl 4 /) Bk
BE M FRIB SRR S 20 RSCA D BT » WS SR E B R JE 1Y
AR 79% » PEHIFHAIRS 61% © Cook B Mayer (1988) BEiE—45 1L
28 HIEELERBEIIREA BE G DEEARE LB E SURM R
AR ETHRAE ~ I ER B 8 =R S SRS 2D B E R BB A RS > Wl
Rt ml g o DIVVERIESE B 0] - DR — e 1 - DR 8
FE S 27 2R R R o A B R AR AR 27 S R RE AT N AR o %A
FEBEEAT ~ BPET G SCEAS BRI RBUR - AL B A R E SCE
W ~ (8125 SR Z T B A BT DL JRE ) P R R v T R > e SR 8 B B 42
AR FE IR AR B - B2 ARG IEEIRAY R B2 A A S @ R FRIE R ~ [
RERR (1) [0] 25 HOBE 2 B8 - (BT R ER A EC IR R A IR B LR -
Williams A (2004) DUNBRZFERBESGHR  FRE—RIINE
TSR o TR DU B IS A R B AR BBV R
(RI2LME ~ B8~ A - eEJE - W) » R B iR g8 LM AR
AR SCA ~ (i RS i i 2 0 SRR R DU BT — RV B B B A 2
NAEEALNIME o 557 M EREBEER R > 3 7E LI E RSB

BIERHE S - DINE RS EEEECR S B A - I DU ERBUE RS
ARG o AR R 128 (LB SR = AR/ B A o R

B AE i SRS L B SR A BE LR BB S B B
R BEMAEIFA R E R I BURER SRR R/ 828
HER o

FERFEA R BHRERE )& R ER R L » Williams 55 A (1984)
REREEEE - EEFWISCE R - R =~ i~ EERER AR A
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FIFEH IR o B TRV SO BIER ~ FHBR RS DU MR 22 % =7
Horp > IERRSCRIE SCRRG S R AT AYRESC » MR @ s g
— {18 B - R A [ (B B S - RE SRR 1) B 7 > 1T R B 52 5 R S R R B A X
B AP I A0 — {1 5 2 HERE A 7] 7 o 3 A 5T R SRR 0 JHE £ il AR
R~ BN — AR R S ) > DU RSB TR N — 1 &)+ - BT84
RB|IHEHERBEF YR > MEBHEBESNAEEGTE  BErR
B 0] BEfE ] ZASCA A —E -

Englert Bl Thomas (1987) RIFCHEA A58 AR ER — M IR ~ (KA
BB [ B AR A R ~ UER ~ P4~ PUHBCHS IR S DU AR A SORS RS Y BE
TP o AERFHE L~/ ERI = A2 A B30 I SCRE I B 2530
B /N =~ PSR AR AR A U T = AH B AR AR A SOCUAR R A — B RS
Fo U—WBREBLERE > RREMBERE » BEERZERE - R
ALAASCSCE ARG I RE JIBE Tl 58 2 > HA R BRERE )& Y S E RS EE
AR -

e B 5 A 1 A B S S A I A A Y SR DB R EA
2 thig HBEE E A EREBIRE ) LA AR HEENE  HA
SCE A RE T RE Tl 5 AR T (HEF 2 A ik Z SCE A AT o A
i Williams 5 A (2004) HEEE @ EE ¥ Q62N B EFERE
HWEE RS~ EHBAXOCERE > T H RE R - FRE
FERD - LRI R B E G A1 ZEN—R » WEURBCERHE
HH A EAEERE L ER -

Y ~ /)NifG

VIFREE M AEN S » REA 2 MA RS R AR HR - B
LA FERE B A SR SR A 1] 2 A - (HXCARFRIMERH & o LISCARE
HYERER: - CEM < E G R EE HBREER RO HEE
B XENRIE2EHEER T O RHEER TS - EdEm L
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fe/ai (Meyer et al., 1980) FIGmEFE M (Britton & Gilgéz, 1991; Vi-
dal-Abarca et al., 2000 ) #A ZUR : 45 5] & X _E > Britton Bl Giilgoz (1991)
7 b E AT Z BELUE YR PR R T AAUE 0 A Williams 55 A
(1984) Fi@fd A G THFFEECERE  MEBRREEN-EX L B
THEEHREZ I (Britton & Giilgdz, 1991; McNamara et al., 1996) » A~ [H]
2R FRENEN AN A B G N S CEG# (Cook & Mayer, 1988;
Meyer et al., 1980) o IRIBE L LA MEHVERIT S » LEMAEES B
W% HEEMHEEZ -
PIXCAEREVEBIEIT S - fRal & P ~ 30 (% B 5 B3 RE T @ U] Ry 3L
A —TE S AR - TR F R B B e E B AT
WA MRBEITEUIE B R EERE o ESCREEMEM R R RESE
FE >~ AT - BIRREFRBN AT G REEPREMA RR - £k
SCAFR 0 ZERN A SO A 1 R 35 (BRZ0ERSF A 2 2015 Dzaldov & Peterson,
2005; Fry, 2002) » M8 WL Kintsch B Rawson (2005) FJFERMTTF - EIE
FSCGHE B Y SOA RAF » B 0 IR R B R RS AR ) B o R AU A LA A R
TR o BLAL > BRAGESSE N (2015) TF S SCAC @ GE 1 73 A 2R RS A B 52
Hh o 378 R B SCIRRATE 7 ) 8 2 B B SR 35 3 1 0 A R M (1) S 3 PR PR AT AR A
AU THHARAERE S ) o 30 78 32 R AE A AR R S 1 15 350 BH S 5 1O A
7730 Wi R TR R R 2 73 B ) 55 B R A A =Xl TR IR B
VEFa A5 A8 0 JH ) SR RNV S o BIRB R SORAE RIS £ - R
T AR EAS AR MO CEAS R S B R AR A T
B o HEARIE IR T ~ NS BGRIASOORR 2R > 1ECERN F o
/NS SO I FR M AE E B AR SR ELE R — R AR — E B B 4%
J2Z > hERSERLL ERURRIASONMEREF I A R RE o HARHE FRE S
8] AR ) AR BELAR 2 o R I SO 8 1 R0 6 T 0 <2 75 /D 4 R R 4 T B )
— KEEE (Carnegie Council on Advancing Adolescent Literacy, 2010 ) ©
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R SOCERS T BT 7E b - JMT ] PR E SR SR 2 it
ST BRI B - A B A T B2 A 1 S E B AT E BB - A o DU
APEAERBRAENE EBEENS - FBERAXERBERKEZEF
BUH BARRIE 78 R DI B SEGE JT © 1F R n] RER S0 — (1 LR A L R B SR
i 18 A L o AT B BR R RO 98 - A WSR2 5 SO B E AN A 4 75
T o PR o A R B i A < BB - DU SCRR B 3 B SO RS R 1 E
FELIT RIS >t B T st B R SO R R AL B LR, ~ AT
S FRAP SCASHE T 15 A P < MR » St ] 8 S B R 35 SO R B L e
FEA R4 A R B2 AL o

W8

N eI
— ~ WA

AHFFE S ¥ B R R T N AT SR T B A ZE SR
A~ B H C ZRRA  FEESHHE O HREY 107 BEERRAR o I H
EEERTE -~ N\~ UER - FEASEH > BB ZARAILE 18

#

=~ PO S M BT Bl L

WA DITER R AL RRE TSR 5 &~ A~ B~ £
APy~ THES (ESCRE 8L 0 2008 ) » AL H BI/EERTE B HBRL
HISOARGER - MUDIERE RS BRI E R BAL - —J 7wl $H ¥ H R
BT RE R A A A St B} 25 S A T 2 (1Y 0 AT+ e e DU N B
RO IS A HE 1 S BERE PR R RE o = RO & Pt R > HeET 331
fE BT »

£~ PRI B R B SOR RS MR B T 49
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BRHEEWTE B=% B

R FEEE AT B A s B R E R B IR E F5 B A BGEY)
(I - MRS ERERSE (2017) BH R SOORRE# )3 4
BT > B BB S TR BT o AT LIRSE D~ s~ CC~ CE H
P E AT ER ~ FE S ECBCEIR - DAIRBE TR ~ FIRE MR TR SRS
1T RS -

Fot o RIS BERE SORMSE#LEE R K - A S BT
ARG - (B LSO M BE M - WILEN A AT B 48
&~ KRG - (EMRIS AL B - (I LIS AT AL F B2 - e bt B LA
HEETT RS - 75 3% AT LA & IO 1R AU BT3B RS TR AT A RS » Forf
FAGTERTE — 118 5 5 B AL B A A ARG A > T —(E S T B A —
A o RFGEAIRIa e — (A= EI AT - nJRE R EA IRV ~ A
sl B TR S RVBU NG o B T BLAL AT BE I A ARG A - (Bt nTAE
Ba—E LB ST ¢ A ORI ALt n] s B EAS A R o i
AR TR BRI S EAS A ERES - M B AT AL IEACHE TE HAY - ok
RAE T Bl e > RS 8 220 5 B S B A Y — (I SE Bt

AR FEAEA A G ML R SORRE R A& o - Al R B — i i

(MRS 1) ~ —RAEHE (FRHS 2) ~ —RESHE (AR 3) ~ =K (MRS
4) ~ PURiERS (Bt 5) o Horr - TH—FGM8 ) RieEMETHEES
—{E LR T KA RIERER TR T B BEE —
RGN > T R ) AUfRIERAE M BT ERE M IL - BRESMEX
filifd o DULJEHE » R ATiRAS D - FTFEE RIUSRAT I F AN (2015) %
iR R < MRS AR M YR 2 SR BLSOARRG R RS A T - iR
fEmils L& EORR SRS B A R RS 1A 2 KAas i 2L
& o UM AR BIRR A B — RG0S ~ — ORGSR e = K e -

R TAIE ) (REE - BXXEF A > 2017) » WERTEITH
WAL E AR & & AR o i B AR B L [ R Tl > R AR HE 2 - ot

s

)
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K BRI s A PR B — A ([ 1) o —ZXASE RN T ZEHIR SR
KEF L (MRREL ~ TS > 2017) » HEEIEITIRBRHEZEIIRIKE
HEE ~ BHREKK » MAERKAEE S - RIERHRE KRR - f5 5
% B D+CE ZMHE (B 2)-
TRAS AN TR AR ——a g~ JbeR ) (REE -~ BT A A 2017)
(& 3) o PhEEffi B e FRER R EE Ry r ~ duig - B TaRBARE ~ JLgAT(E
AR BTG E A R A% 0 o B S ERER AR A AR BT - R
fie ~ JteR Bl pg g - EILERRERE H > B LR R WA 2H MR E > &
I B AR IR RS EA B S B S SR L EERERE T - A
RAGENEEE - HER LR B FE F i R E AR > DU AL
PRSI AN PR AR R B R IR o TERIRRAER ¥ - th LUK SRBH A% 73 7l 3 AR
HEHEXERRENGOHEEZE - I FER B TEEHE - LR E
Lo o dbER - MR BRI A S T E R P B R B SR A 3 AREREE ~ B
B EHEEERRER O EHEE R > B D+CE+CcC ZHE -

( REE : A BRI E SR TT LR R

| FHEIE t Frth : RELE R B BRI 22 IR R

B BRI ~ ER LB

(A=

( TEFE PR AR RER BRI AL E

e SAATES t Frth : KahefE H — MR AL E

SR - Sl 85 RIS (20 A) RINIREA

1 TAIE B

- MR B PR SO R R B R T B
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—RFEREANN Trhes ) (ERESE A - 2017) - BREHITEL T/ ] DU
JE ~ SEfg ~ SRR I AR PO {18 KR RS I P e T ) R B S ER
Bi o BCERG BB HESI R o fEHIE N 2 AR s E MY - 5300
BB RLE I~ O SR B 2T D na = I - B A A1) 2R 2 KA
o fERMRZ T » 2 IE A DL ~ BRI ~ el 7 sl g AL SR R 1)
Frta sl IN - TR A LS 2R & RS A - TERSIE IR T o e LIRS 2R
177 R R AR ~ Frta ~ R - B LR R 5107 SRR EE S 5 i
AR > A DUSCRF M AT e R B EESE » e s A S - Al
LIRS SR B A a6t B 5 i v i i Ty 5 S BT DU IR B TR R B £ o R 1

(ZNE 4) °
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FEE - b E RSO RS E EE EE r BS

RN & SUARFE S N 23 1T HH R LB 78 EATAR S o Hh—{1
AHEREMEMBERESE > WEA 12 FHEMERIEEREEE > B
A E ERE AR E E LA 1B R HEB) s g 5 g R R
2 H AR B & K o A R o B R 2 B S A R R A R o

WAL FE e st B 78 TR ~ BRI S 7B T om0 3 e
B EITIRIEIT T o P EPERPOE — oA — &I TR - 8 E AL
24 HIl > FIGLETFE B R EZ RIS 22 JI » 5 EEE 91.67% » WEHEEF
DA—BURETE I > LUBETER I R RN E B ER - Bt - 8 e AT
5 331 Al RALER /B R RIELR 303 A BEEEFF 3 E R 91.54% °

TEBE R B RIERF B AR AT B 77 M e > DUt s i B
i P BORLE B SO RS SRR B B B 3 A RSO RS R R R T
A AR A B A & B AL o

— ~ ORI BT AHE T B 40 AT

(—) LGS

“ERR AR B R B AL E AR 18 it 4L 331 EEETEEAL - FFEER
BSOS IR T AN 2R 1 - B8 5 > AT E T ERSEDI RS iR % »
I 86.7% > RIRERRIRRZ » K15 9.7% » HLECEIR ~ R SR R 1R IR R e
FkErERIECD > 3R] GBS HREIE 1.8% ~ 0.9%8 0.9% o B[ R ITHEE
ERERUAMSEEAHEEREEZR > ¥4, N = 331) = 929.529, p
<.001 °
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1 Bt R R SRS R B T ) L

A D S CE cc PS act
AN Ty oo R | v | WR| v |BOR| % MR % | WCER| %
SN - -

57 17.2 2 0.6 1 0.3 3 0.9 5 1.5 68 20.5

- 58 17.5 1 0.3 0 0.0 0 0.0 6 1.8 65 19.6
= = 44 13.3 0 0.0 1 0.3 0 0.0 8 2.4 53 16.0
% Py 54 16.3 0 0.0 0 0.0 2 0.6 5 1.5 61 18.4

H 47 14.2 0 0.0 0 0.0 0 0.0 0 0.0 47 14.2

s 27 8.2 0 0.0 1 0.3 1 0.3 8 2.4 37 11.2
& 287 86.7 3 0.9 3 0.9 6 1.8 32 9.7 | 331 100

— 20 17.2 0 0.0 1 0.9 1 0.9 2 1.7 24 20.7

19 16.4 0 0.0 0 0.0 0 0.0 2 1.7 21 18.1
A = 15 12.9 0 0.0 0 0.0 0 0.0 3 2.6 18 15.5
% Py 20 17.2 0 0.0 0 0.0 0 0.0 0 0.0 20 17.2

pan 19 16.4 0 0.0 0 0.0 0 0.0 0 0.0 19 16.4

Wy 10 8.6 0 0.0 0 0.0 1 0.9 3 2.6 14 121
53 103 88.8 0 0.0 1 0.9 2 1.7 10 8.6 116 100

— 18 17.6 1 1.0 0 0.0 1 1.0 1 1.0 21 20.6

19 18.6 0 0.0 0 0.0 0 0.0 2 2.0 21 20.6
B = 14 13.7 0 0.0 0 0.0 0 0.0 3 2.9 17 16.7
3_% | 18 17.6 0 0.0 0 0.0 1 1.0 2 2.0 21 20.6

+H 12 11.8 0 0.0 0 0.0 0 0.0 0 0.0 12 11.8

Va 8 7.8 0 0.0 0 0.0 0 0.0 2 2.0 10 9.8
53 89 87.3 1 1.0 0 0.0 2 2.0 10 9.8 | 102 100

— 19 16.8 1 0.9 0 0.0 1 0.9 2 1.8 23 20.4

20 17.7 1 0.9 0 0.0 0 0.0 2 1.8 23 20.4
c = 15 13.3 0 0.0 1 0.9 0 0.0 2 1.8 18 15.9
% U 16 14.2 0 0.0 0 0.0 1 0.9 3 2.7 20 17.7

h 16 14.2 0 0.0 0 0.0 0 0.0 0 0.0 16 14.2

7N 9 8.0 0 0.0 1 0.9 0 0.0 3 2.7 13 115
&Et 95 84.1 2 1.8 2 1.8 2 1.8 12 10.6 | 113 100
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HE—Z A~ B~ C ZIRATE EREMAIMET HLF] » RIS RA £
FERE DU 2R B % - 73 I 55 88.8% ~ 87.3%HH 84.1% » [ EARR R
T3PS 8.6% ~ 9.8%5H 10.6% o MRIFEL T IMUERE R - A A X 3, N =
116) = 253.448, p < .001 ~ B A ° (3, N = 102) = 212.745, p < .001 ~ C i}
K% (4, N = 113) = 293.239, p < .001 » BURZ IR A BRI EEZH (L F 5
WIS GRRE AR -

BE— Dot EABEIE LA RAEENRZL » F5eE KR
7~ I EE R R RERE SR8 LT amcBK
GRS E (Fisher’s Exact Test) #4705 » MO B E RS EFE R B
X = 1.686, p = .815 + FEAR B EALIEJEAL R EHE RS ° = 2.084, p = 737

ARy bt B o B st R AR} 2 ) B T B T RS LU B B K
o HARBLLE > KBRS - SR RS - KRR
FREL L RCE FRAS RS R BE /D » = FEAERS GETEK) 3.0% 0 BIRBRITIRE >
FAERSEALG R K B A SR T A B 2R -

(=) R

RGP AET IR 2 - BN S > EHE TS ELIR R
BATRER % > KGR (39.9%) » ST ERRE » K] 5 PUZ— (27.4%)
EEM Y 5 LB IR (17.9%) ~ KEE P91 (10.5% ) BRRTREMER (4.7%) °
B £ T A R R A SR R A S AR 4, N = 297) =
114.633, p < .001 °

A~ B~ C ZMORTERAG I RIREET HL] > TR AT 38 B & RRA ) S
B E A ZRAR > LR RBERERZ - AR 42.6% ~ 36.3%LL K&
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Features of Grade 7 Biology Textbook
Questions Explored Using the Framework
for PISA Scientific Literacy Assessment

Wei-Rong Yang Shu-Fen Lin

This study used the framework for Programme for International Student As-
sessment (PISA) 2015 scientific literacy assessment, which analyzed parts of
context, knowledge, and competence in each textbook question to investigate
the features of questions in the seventh-grade biology textbooks and compare
the differences among the three textbook versions. The results indicated that
more than 90% of the textbook questions in all three versions assessed the
competence of explaining scientific phenomena; however, few assessed the
competences of evaluating and designing scientific enquiry and interpreting data
and evidence scientifically. Moreover, approximately 90% of the questions in all
three versions were designed to test students’ content knowledge, and only a few
tested their procedural and epistemic knowledge. Decontextualized questions
accounted for 70% and mainly appeared in the assessment sections. The ques-
tions with personal context accounted for merely 10%-20%, and those with lo-
cal and global contexts were rare. The results revealed that the main purposes of
these textbooks were transmission, understanding, and verification of content
knowledge rather than development of scientific competences. Textbook de-
velopers should design fewer questions requiring application of content
knowledge, and instead, design more contextualized questions that make learn-
ers apply diverse knowledge and develop multiple competences.
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