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Abstract

The vertical alignment between the Grade 1-9 Curriculum Guidelines and the
Curriculum Standards for the Senior High Schools is among one of the core issues that
demands attention by educational practitioners. A good alignment can greatly facilitate
students’ development of a deeper and broader understanding of important concepts based
on their prior learning experiences. However, there is currently a big difference between
the science curricular for the junior and the senior high schools, with the former organized
in terms of integrated sciences and daily life technology while the latter in the form of
four individual science subjects, namely, physics, chemistry, biology, and earth science.
The purpose of this study is to introduce a powerful strategy regarding how the alignment
framework can be constructed by way of a careful and thorough application of the concept
mapping technique.

This study takes two core concepts from materials science, namely, composition of
matters and the structure of matter, as an example to illustrate how a common framework
can be established by means of concept mapping. Towards this purpose, concept maps
for different learning stages will be drawn and compared. Since concept maps reflect the
hierarchical and logical relationships among the relevant materials science concepts, it can
help junior high school teachers to grasp which concepts will play an important role in the
senior high school curriculum. On the other hand, it can help senior high school teachers to
identify prerequisite concepts that should be acquired by students in junior high school. If
teachers can be aware of the connection between the prior knowledge and the concepts to
be learned, they can assist their students to attain a more effective and deeper understanding
of the core concepts.

Keywords: concept map, curriculum alignment, science curriculum
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ANBOHZELEZAENBRE E— 2 8RR RH2ELELARENY
o BRABFFIX - EAATE M- EEUREABRETROUY BT LR
HoR BRI BEMARBEAY  FERARSHFT LB ARG AMAOBENT >
ATRESLEH S PRRINBEZNEL BB R T HFwRELE 08 2THe
BBy MREERRAEHE BRI IO MG LR BAFSARAZLENEE
s se (Tyler, 1949; Ornstein & Hunkins, 2009 ) © 48 R > 4o R 7R ) FE B ) 2 8 &5 b
ZEBOBE TRIRELIEZMAEZAT T ARARNBEATRMBLHET  FL&
FEMABE LA E AA R R 6 F B R Awkit > MBRAEF OB 4
HRGERE > BAERETRNZEEHN CeABRKREAZEXRUARE Y &G
By R o

BRYNERF—BRBRAZARAVFERESCEALETH ENGH PR
r@m > BREISFHEFTRLEZAT2REYITAE (HFH > 2004) > ™99
PEEARBERLT BHETERLEE (KFI 0 2008) > EHAS T REH
PGl d 0 HPRABZEEHE—ERELOEMN - i N R T HMZ
R BGE O FEAT N E—EREBRAS TR ARG LEZAARR T2
HE— RN AR THTL4 S E ISR L B2 A2 HM -

BEDTREATFBALNF—E RO AMERSOHMATECHE
T AEERB ML HERLAEDR RB A REEHOE RN - UHZREZRN
R NFE— B BRAEFHBARERAE L UL (integrated sciences )
B AR > R OFLH RERBEETRENERAFTARER 2L LEAZR
FRLEFHEBRBEEY > AR LES A RHEME - AR AHANMR
AR LEwH > HRERAFTXER > LERMENER -T2 P ARH
SO EMNEXREMAE  BARAABZAR T BRI A TR AR BT RE T -
HEHWAEMS B 372 EREAERARACT LCEREL 8 AB £HZ L
BEBRFIZT > THAHUMATOHBH I ERBOEN > F8%HM 0 £
BN LA EET B -

REER - P RERE > EREXFVEEMAHBERHERATBER+
SERB ARGV ANZERREFAR TR A L ENSE > TR -2
ARHERTMEELZTMHEORAE > BUAAARFEHBAE > il T 224 T
oA E PSR E—a T AR A ERRAER BB 2 ES P2 TR
EHONREEMEDERARA L O EAPORIIRE (5HEH 0 BEME
FmBEny o ETFTE2MEFIALES) >  HEAEsATORPLS L TE2HHYE
BB m P AL (&—25 B2HEIwESy L TFTE2M6AEy) B
W2 A BEEIE  RRARGOBMBER P =50 " A RELFHBAR, 27
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ALAERBTTREIEMABEIF—H @ HE5F A AP BAL » FofTE
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i -

B AT AR LA FRB AT RENKE  THLESHBRITY
Bl b He2r@AENE  FREEHTER X > REILTUEMNRMELE
M P By Bl 424 o

N AR

AXHBY > RRRAFANF—ERTERALTHEREMAE > URILFE
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BT EE R B TR A B A HM R E F S 2R -

FEHF TEHNovak (1990) Bi5d > MABMAEZRAFR S MOZ R EUR
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AR P EGFHEREHEEZIBY AMRERTEAMSBATL  H#ER - &
PREZRBOLEI A WBIHET - RAURKUMET LT F IR R ER R RE L
Bl e9A% A & 0 AR b R 2 3R A5 g B 4% -

K~ XA
BN AT IR XRRIR TR R SR AXA MR R AR RAAMSE SR
WM ENE > il T o

— ~REEKH R

% (Tyler, 1949) ¥ A =1A %42 "4 M |, (continuity) ~ TR AFH
(sequence) M A& " # %4t | (integration) ° RIRALE H LB AMELE - &
ZEAHMARAR AR B HRE DA R AR AR R LR EALT T R EE ML
4o F

1N  BRBRAEREAT AL SR ERAR T PO EZRE > EHHNERY
A ERmes TP T@ERX | 09 EAE4 (vertical reiteration) ° #E—1AH
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iR kR - FHERFEHENDEREAR IR TP ENEZAE -
3R BRI ER A B (horizontal relationship) ° % F 48 5x 64 40 &k F5
BB RE 1 B A R R 0 IRES 0 Blde T & b SR A T R A AL R
RPSHIEN "HELEHE WLV ER S ERELIAREEHIES P R L
AR

= BAHEN

WMAaB A Etrsesx ~ £+ FK 0 d £ BCornell K2 8 Novak# iz & At i - &
£ 19844 > Novak##%Fv 2 HGowindt Bl H R 7 % % “Learning how to learn”  #494# &
ZHE > AT IR AEAusubel (1968) FRit a9 A &£ %8 (meaningful learning )
e EE - MR E T AME (concept mapping) £ 8 Keg > IR ANF 4o fTE A
BB SHEMSHERRHE  NFHAETRELEWEH - Gowin (1979) 5 H
MAHKE LEBREMOLA > ZRMSELM MR a M LAEEREEH
HETEAMMBMSOEREL - XBRT A —LHBMSEMEMOIRE > Fho ko
B ez et A R E] 0 A EAT 33 45 UANovak A7 3 B A B AR 5T

ENTIH M S 0 BRIENovakFfwGowin (1984) I Z R > MM AR A ZH
FERMATREA R X B W BT & X F MY (perceived regularity in events or
objects designated by a label ) ° M &E ¥ > H—HEMASEH A —EEH 2 (node)
BT REHR - MASAMASXR > AE i@ HE (linking words) Ak — 18 & 72
(proposition) * L3t Z B & & 37T LA A B AR ey s B4 o sboh o MBS B R BA M
RGBT 0 LR AL E > TRAABKRILOMS » SR EFEERE
Huimasmzs > LEMASE S TR YUMS - NovakfeGowin (1984) 2% - 284
EH—EREMERMOMSE N > WL BEH BT AL R 85 H o IR Bk
BR SR EE B AN BE 2 b R he A A0 B AR B A R -
BBy EEEHOMSE > R TTARAL A HAEM XA BT R REER R
(4542 4 Edmondson, 2000 ) -

WMAEB X — AR wE BT E  MABRZAMUERERREY A4S

b A RB% A3 LU LA B BB LE S AR ERMEHRENY
ER AEBRNZEREZEHBAIMMOAGARILRENBRAOMOAPAEL
Z sk AR AR RSB ATERBRY T AR ZR L A% AN
1% (3ELF 0 2009) -
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Bl ~ kB~ B AR RAH > BB HIEREEER FTAAREERAMA
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SE BB A 0 £ ¥ > CmapTools#k B/ 4% FBP-T & T # (M2 % >
2009) -

2 RREFERER
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HKMNBEEE > URERGATLLEHE TEARHE 23B2MAE KRB ELE
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RUTE TG G B AR 0 P AR B E PSR B A A e B o
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oo NFE—AFMAZ T AARARN R EEE A E PR E B - KL
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oA EMEL ST ARAY  FZAEHMANAELE S P AL AEHEY
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B ERBNENE  AAEERALABICL B TH 0 G oS P ARILE RN
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