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Abstract

This paper presents findings from a study of 13-year-old students' understanding of genetics in
their first-year biology education. Comparisons have been made between two consecutive grade stu-
dents who were taught in different science curriculum standards. The first year, 127 students who were
taught basic genetics in the human characteristics unit in their six grade science courses and the sec-
ond year 205 students were not. Both groups of students were then studied genetics in their junior
high school biology. Findings are based mainly on students' responses to written questions (achie-
vement test) and supported by small group discussion. A poor understanding of processes at the
micro levels as to meiosis (M) and a lack of basic knowledge about the functions and locations am-
ong DNA, gene, and chromosome (D-G-C) is popular for all students. Students have some con-
fusion over the chromosome numbers or copies of genes within different cell types ( sperm, egg, or
somatic cell ) . All students showed no apparently improvement in sexual reproduction (SR ) and
gene characteristics (GC ) , but they did well in their pre-and posttests. It was found in posttest that
the students showed great deal of improvement in "Ability of calculation and logical reason

(ACLR) as well as D-G-C; however, difficulties are remained in both groups of concepts. It was
surprised, that the second year students did much better in their posttest than the first year students
who have learned some basic genetics in their six grade science course. The reasons were not known
at this time. However, our findings and implications for teaching and for curriculum reform are di-
scussed.
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BAAREREE = A RIRAIR LSRN EE - AN BB KIS 5
B2 BN RE S 5 DI Emas i n T2 2 EE (Marbach-Ad &
Stavy, 2000) - {Hfg » GLEHGEEEHEERYEEEL (Lewis & Wood-
Robinson, 2000) - #1722 EH ko ZME > HAVEAER © 24F
BT SERE R G I S DI R B R AR - AN IERS R
Lewis % A (2000a,2000b) HYBFZERGHR—EL - (ER MR EEARY

119



(ERHFHME) FF F+H=Z5% M

EEARKG - 0 DORE - KENE - (LB HUERIERE AR o 1tk 4 vE
B Bi—EEAAEE /1B DGC #ESMHRAREE - ARG HESNRE
HIHER SR - BR T RTIHAHRBARIHE R AN - 2B R BETE R - BUNEEE
T EHETTAIAT— B4 - B — PSR R R B A i T AR
TR » 28 T MR - EEE R T - B0 - ATRERH
Rl PR EZE A SR 2R R - AR G E IR
U o THER T 2ARSHER - BE0E S E TR M T iRk
1EB—PEEL I E 27 (Banet & Ayuso, 2000) - {HiE » EIFHRKEE
B HGE— A BT REREE -

RS E W) 2 B E R NEREE B R TR Z B MR - RV T HBIE fRiE
IR AR B BACRIMMER TEERIE - HHh  AREZESR - DLARTRE
EERBMHTE - FIHHEHZEGEEE - Ll ERRE RHE#HHEITHER )N
AR - it WEASZRENL R  BEEREAERNAETE  EXHR
AR AREE - 35 Rl N\ JER ECE EHET am AR BUR  Eeg T LAE Y SE@ Y e Ry
B EE » FHEHE - HREYRMERC H2#E - stk
e - HRTCEHERMTIE (BFEE - BG4 -~ Eee - dF8 0 2002) 4D
R E B RS ERES (FBAEHEA > 2003) - (HHASGEARNEERS
AR ET B RS A B N R (HEF58% ~ B - BUG - HEEed - BE
Bk 2004) o FiAA Ao B ERCREE - K2 EEREETRAHS
R (HEF58S 0 2003 5 FFER » 2003 5 FEE4 - 58S FFEE - £
16~ ERE - 2003) - K FENFE—EIREN ST RESHEEE T » B/
BB R P A R SRR BRI RS - IR F R BT B M Ao B
R > WRES R A R R R A B -

TEREUCE | HRFERSE ~ it &I R H T 5 - BT 8 BER
2 PREIHER VAR RS o R 0 BR T HREEZR BEETRIE &I - FREEILL
FERRRY BRI T A S R AL ~ ARMERYEET » WhRE R SE RS o BERAHT
FERIE IR BB R M AN R EE N - (LR E IR YR BT - (WAL EE
REfRALAERA N BFRRRIEETIRIZRY 2% - W15 - NV —ERRETTIL 7 DUEEREE

120



RME BEEE R TRREREN DS EE - A RBEH MR

A FIRZEMH > PRI R R E B A M - HERAEE ST A BRAGR
TRRUELBERSE - (IS S ERVEEE RS ZHIRIEN S - BERR(ER] - BRI
MEREFRE SRS, - &tk - D D IRAEM—EEEH e R ATE 2L
FTLAZAIIER 2 25T B2 U S AR SR e - B4 & 2 uhy s il
22 (EHEE -~ EHEEk o 2001) - BIRIERHETAE A MR -

15~ KR

AW FEH I B it B0 B - SRR A [FIRCA B NRR AR HE TR ~ R
B4 MHEEEEE AR R R RAIRDL - Tt REr > WEEs
FERTAIERE " A TEASE (SR) 4 ~ TER—MIR (GC) 4 K "DNA—FRH—3#
@Eg (DGC) | = ARBSHVESRER TE#ErR (M) | f T EI R
gEJ7 (ACLR) | - Hi—[EHIERA RIS B N ERAEESEE - HEAMHE
ATHICRES ACLR AUBES LA SR R EEE NS - MRS EER N FEHE
SR ~ GC } DGC HyZH 755 Ml ACLR - $E{E iRm0 E (222 1%
EAE/EMATACLRE /T E EEE B IR - HEERA R -
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