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& CR N-CR #8&t  Chi-Square
B CT A% (A) 455 288 743
Bk (%) 61.24 38.76 100.00  1.625
N-CT  AB (A) 16 16 32
Horkk (%) 50.00 90.00 100.00
FE OCT ABE (A) 214 281 495
Bk (%) 43.23 56.77 100.00 1.145
N-CT  AB (A) 110 170 280
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HE CT AEK (A) 162 104 266
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W CT A® (A) 27 11 38
4K Bkt (%) 71.05 28.95 100.00  84.328x+«
N-CT  AB (A) 103 634 737
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Mg CT ABE (A) 41 78 119
Z— Hak (%) 34.45 65.55 100.00  73.686%=x
N-CT AB (A) 47 609 656
BHaRE (%) 7.16 92.84 100.00
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FHEE CR N-CR #8Et  Chi-Square
mE T AE (AN) 24 95 119
= Bl (%) 20.17 79.83 100.00  40.681x*»
N-CT  AE (A) 28 628 656
B (%) 4.27 95.73 100.00
g CT AB (A) 59 29 88
Bl (%) 67.05 32.95 100.00  19.913%++
N-CT  A® (A) 288 399 687
B (%) 41.92 58.08 100.00
B, (T AE (A) 66 11 77
AR Bl (%) 85.71 14.29 100.00  23.770»=~
N-CT A® (A) 398 300 698
Bl (%) 57.02 42.98 100.00
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FHE CR N-CR #Et Chi-Square
B VC AE (A) 104 34 138
Halk (%) 75.36 24 .64 100.00  19.271s=*+
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& CR N-CR #3t Chi-Square
Mg Ve ABE (A) 38 100 138
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ik e 001
CT : WE B EmE
N-CT : MEBLB ST ERE
VC : EMRTEHERE ) < PIBT R E Y ERE
N-VC: R TFEHEEEN AR HEER T - N ERRKHEY N ERE

/f_-'E_ ~ 73 A

wor e

—~ BRERBERLARBEMARIE N = ERE

()RR E
FTEHREXRBRAENER T » EOBLDIRERRMBEAROREEK
REMBEGFELE KRR FEARERAERRZER » BABAHER

(DHTERBETHE O NBERE
SREBLECREMRIGR - EYHERBET > MBERARRSAE
HE > MBREAERERETSE | BB LE » IAKARERNVER » 2
AMRAEKERNERTTZEEREERLEHHER » BHADNRZERT



196 REBRTREHENRRERE
HYRRUBRES

HY & 58 S R SR AL & T SR B I AR R AR R B R R i B
ESERIERBLIMLETED | MBHRNIBNER » BEFRCBHAR
& BULSIRE - RS > MEMEARGEETR -

(DM ERLRRLREL  (LRBLRARHDER(
MBERERERETNHAABRNERERRE  TEBTER_-ELBR
K TMERMERNGIFE - BEDURRWRRENEERES O/ ERE
EEFERKRZ®R » BEBUKATEUR » R R 15 % R o

CHEEBRTTEMERE  BEERANERHEESR

(DHRBEDRBLEEHNR
ERBEHDYENBURAEARSHHERE OB » NILEH CRO2IE
VR ERNERTENS  IHASERES B4 RREERMYREE
T2 PRI S AR B R SRS B AT R ©

()M - A— MM RERMMEHEE
BEBBERSZHEERENRERAET TR AT ROERTEWNR
BUEHARNOERRT  BEESMIBENEECTHAT » BEBRBRNE
B TREMYEAENRKRD » KEERERS o SERE# B A f8 5 Piaget &
Inhelder (1974 ) BY&SERAEE o

(S)EAEREAN WHBLLHEERTS
EEMAEARRE 2N HENBERED > SRS R EWEEH R » il
HEAS | MEHREEEMNRES D » BB BRBER R

(M ERERHER
HANRERTECERERETR

=~ DIEHRNERTIRHIERIRERI T SRR IOFE -

(TRZWEBCBROTE
A EHEEE
L% 1L 22 8L R 55 w3
IR T » BEBESHMBMARBITRR TABETEREH 2N it
BAEMNEZR  AREETS | WUHBTEENERE  BLLUBSHEER
BET ARG WBTR > WEERGYUR o
CERNERYER LMk E RS



HHEM - BRER 197

EEBAVWRFMAMCLEEGRN AR - EERNERERGRMN - B -
EERK

3. R AL B AR
BUREBREFNWFNERSTRAERELELKFEANKER > FiblEER
RISRET % T ERAVER > FrDAEEEI | LA AR B i » DBIR LD
REMMREEERR (MZEIHR) MiE » FRERRK -

4. B R EA
HANZEERTREEERERTE BRBLHPELERARENNES
WA+ ERE > WERBEEER LR -

CHmzBEMNER
BAEFNERRESTER  EHLRANEBERYEEEB L IRNESR
AP E R R EARE S BB TER . UIEERBRN T » BALUS
ERARE AETLTEMNER > FUEREZIEM » TR
TRAERETNSHEMOER - 55 FNBEARERESMEFABE
HiRRME L B FAABANERORE > ZEABRRABELR » HHEERSR
RRBROAS > HANNEKBEHNE ) RERRR | FEESHIE R
TYBEELEBEERIER -
(HWROMERE
EEREEAFYERCERNERTERGRR > CHUBREHERVRRHE
BPRESFHYBEOHEMS o —HR% > BEREEF=EK
LYEESRAANEE
FTEHRERBRAENERT  EERLDURHEANTE TEEHK R
HatL » ATRAEFMIERATRRT © BRNO B4 FE TR AR REEIAE
EEAMMAREEL TR -
LHPYENERA A ERNER
BARREBNEELER SBEE AREEKBRNYEER > Fl
EVEHEMERL RN BN HEEEE | GREFTHRFEERE
HATERRE -
3K EERBBBERYWE
ERBERE  ANBLERGAFERENDUER ; EWRLRLIR MM
MBRBRERAT IR » EERE -

(EHZEHEERARN

EHRITEFENERT  BARRBITEB <& > HEWBEFSE%E > Hitk4
FERHSSTNE R R4 FE TR E R o



198 MEHERETFEAEHEIRESR
HYRRBLHERED

M~ HERET2 LR L 2 ERBL SRR

FEHEB N = Ef S EREHSHE & TR HWER M Lo EE
k#E s ERCEBUB S RE & TN AN A E BEH COBEKE | BR
EEHEBCE NS > SARCROAFRHEEERTE > ERELHE
R EBEES o

h~ RN BREHIERE N BB B8 B1ER

AR EVEBCRCERL ot EERIERN P R HEEY BT &R E
BEFIEMG > SE24RT REHOKRBETFIEHEE I ERENHN -

N LU EMERRELCRAMNENBTBEPRATIHES

= I
x -

(TREBETFHERRERLNEERS
HETEBRSEE2EYHEB R EBMLNER - S HPES 4 B2
RER ~ fLZK - Ll&ﬂ:%‘fﬁﬁﬁmﬁ'ﬂﬁﬁﬁﬁﬂﬂz&éﬁ LEHEEEN
BN o MELMERRE-FZHE -

(DHYEEEEEREBLHREERN
HEBENRAERAEREHENS 24NN ARBREBLERLES4SEYHE
BUEBSNERRRE EHHAFENRBESS S ST ELHMR QKN I
THRE T HRREFEN » TREMRZ BREEZA S BIUBE o

%% Rk

T3k (B76)  BELEE L4k EEBEEAF o

PREIL (R80) I MELESEFAING o Bt @ BIHEAT o

HME > HHEM (R75) BEEEENHEESBRBIRE « S —RAHHASTH
AERHE BT HEMNELERE » 4-16H o

HEM (R76) @ TEHABAEHNASEWIKBBETERS - WBET > 3488 »
137-146 H © B

HEM (K77a)  BES/NEEPSESHEERE N RRIANTS | REm e
BB o WAl AWM EHE -




E S~ DR 199

BouJaoude, S.B.(1991). A study of the nature of students’ understandings about the concept of
burning. Journal of Research in Science Teaching, 28(8) , 689-704,

Cosgrove, M.M. & Osborne, R.J.(1981). Physical change. ERIC Document, No. ED 236009.

Driver, R.(1985). Beyond appearance . the conservation of matter. In R. Driver ~ E. Guesne & A.
Tiberghien(Eds.), Children’s Ideas in Science( pp145-169). Milton Keynes . Open University
Press,

Driver, R.(1988). Theory into praction( I1). a constructivist approach to curriculum development.
In P. Fensham(Eds.), Development and Dilemmas in Science Education (ppl133-149). Lon-
don : The Falmer Press.

Driver, R.(1989). Changing conceptions. In P. Adey ~ J. Bliss & M, Shayer( Eds.), Adolescent De-
velopment and School Science (pp79-104). London . The Falmer Press.

Driver, R. & Bell, B.(1986). Student’s thinking and learning of science . a constructivist view.
School Science Review, 67(240), 443-456.

Furth, H.G.(1970). Piaget for Teachers. Englewood Cliffs . N.J., Prentice-Hall.

Gilbert, J K. ~ Osborne, RL. & Fensham, P.L.(1982). Children’s science and it’s Conse~ quence
for teaching. Science Education, 66 (4), 632-633.

Helm, P.(1980). Misconceptions in physics amongst South Africa students. Physics Education, 15
(2),92-97 ~ 105.

Meheut, M. ~ Saltiel, E. & Tiberghien, A.(1985). Pupils’(11-12 year old) conceptions of combus-
tion. European Journal of Science Education, 7(1), 83-93.

Osborne, R.J. & Cosgrove, M.M.(1983). Children’s conceptions of the changes of state of matter.
Journal of Research in Science Teaching, 20(9), 825-838.

Osborne, R.J. & Wittrock, M.C.(1983). Learning science . a generative process. Science
Education, 67(4), 489-508.

Philip, S. ~ Tony, D. & Steven, G.(1987). A constructivist view of learning and teaching in science.
ERIC Document, No. ED 287706.

Piaget, J. & Inhelder, B.(1974). The Child’s Construction of Quantities . Conservation and Atom-
ism. London © Routledge & Kegan Paul.

Pines A.L. & West L.H.T. (1986). Conceptual understanding and science learning . an inter-
pretation of research within a source of knowledge framework. Science Edication, 70(3), 5
83-604.

Posner, G.J. ~ Strike, K.A. ~ Hewson, P.W. & Gertzog, W.A.(1982). Accommodation of a sci-
entific conception - toward a theory of concepceptual change. Science Education, 66 (2), 2
11-228.

Resnick, L.B.(1983). Mathematics and science learning . a new conception. Science, 29(4) , 477-
478.

Ross, K.(1991). Burning : a constructive not a destructive process. School Science Review , 72
(251), 39-49.



200 RERTREHENERZL
HYHRBLNWERES

Schollum, B.(1982). Reaction. ERIC Document, No. ED 236020.
Stavy, R.(1990). Children’s conception of change in the state of matter from liquid(or solid)to gas.
Journal of Research in Science Teaching, 27(3) , 247-266.

West, LH.T. & Pines, A.L.(1985). Cognitive Struction and Conceptual Change. London . Aca-
demic Press.



HEH - R 201

Study the Stduents’ Conceptions and

Reasonings About the Transformations

of Matter through their Abilities of the
Conservation of Weight
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Abstract

This paper was to study students’ conceptions and reasonings about the transformations of
matter and conservation of weight. The main purposes for conducting the study were :
1.to analyze how students perceive the transformations of matter and weight conservation when

matter transformed.

2.to investigate the relationship between students’ conceptions about the tansformations of mat-
ter and weight conservation when substance transformed.

3.to study the relationship between students’ cognitive development and weight conservation
abilities when matter transformed.

The test instrument for measuring the students’ conceptions is a form of group demonstration
test, which was developed from the first author by referring to some of the other research results.
The test consists several concepts : dissolution ~ evaporation “ sublimation “ oxidation and
chemical reaction. There were 775 students selected from six junior high schools as the subjects
for the study.

The results of this study were :

L.Three types of students’ misunderstandings about the transfromations of matter were found as
follows:(1)Incorrect conceptions about matter, (2)Incorrect or improper conceptions about the
matter transformations, (3)Confusion between chemical change and physical change.

2.Four types of students’ correct reasoning on weight conservation were found:

(1)To posses conceptions about the transformations of matter, (2)Reversibility ~ identity and

compensation reasoning, (3)The weight is unchanged in closed system, (4)To use laws or rules,

such as the low of mass conservation,

3.Four types of students’ incorrect reasoning of conservation of weight were also found:

(DTo lack conceptions about the transformations of matter,(2)Only consider part of the mat-

ter transformed and missing the whole situation, (3)Incorrect conceptions about matter. (4) To

mislead by daily life experience.

4.The more information students acquired about the transformations of matter, experically in
more complicated transformations, the easier it is for them to judge and reason correectly
about the weight of matter when matter transformed.

5.The students who were able to operate formaley can easily judge and correctly reason about the
weight of matter when matter transormed.



