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Effects of the Course with Handbook Correcting Life Science
Misconceptions for Preservice Elementary School Teachers on Science
Teaching Efficacy and Misconceptions

Kim, Eun—Jin*
Pusan National University

Abstract: Misconceptions are one of the most important and long-lasting studied themes on science education. It
is because their nature is obstinate and settled as well as they corrupt students' understanding of science concepts.
This study examines whether preservice elementary school teachers enrolled in biology teaching material research
course changed positively on science teaching efficacy and correcting life science misconceptions when they used the
handbook developed for this study. The handbook comprises 203 life science concepts surveyed among preservice
teachers holding from advanced researches and arranged by 2007 Revised Science Curriculum. 107 preservice
elementary school teachers participated in the study. Forty-six (46) of them were assigned to the experimental group
and the other 61 to the control group. ANOVA was conducted for analyzing data. Science Teaching Efficacy Belief
Instrument (STEBI) and the life science misconception test which was developed for this study, were administrated
as assessing instruments for pretest and posttest. The experimental group, using the handbook, acquired higher scores
in both tests on statistical significance level than the control group who were not using the handbook. The results
indicate the handbook developed for correcting life science misconceptions for this study is effective in enhancing
science teaching efficacy and correcting life science misconceptions.

Key words: misconceptions, science teaching efficacy, teaching materials, preservice teachers
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STEP 1: Developing the handbook for correcting misconceptions

Collecting the results of
previous research

misconcep

tions

Survey of elementary
school preservice teachers'

Analysis of surveyed misconceptions by
framework based on life science units in
elementary science subject

!

Deciding the contents in and the shape of
the handbook

v

Producing the draft by writing
and editing it

'

Verifying the validity of the
handbook

Y

Correcting, complementing and
completing the handbook

STEP 2:Collecting data of science teaching efficacy and misconceptions

Choosing and developing the test
materials

v

Choosing the subjects for the
experiment

v

Administration of the pretest

¥

research course

Performing experiment at elementary biology teaching materials

experimental group control group

lesson by the existing way
with the handbook

lesson by the existing way

Administration of the posttest

v

Analysis of results
and drawing a conclusion from them

Fig. 1 The study process
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(Science Teaching Efficacy Beliefs Instrument:

Table 1
Number of the subjects on each sub—group

grp Experimental Control

ndr total
course male female sub—total male female sub—total

humanities 15 29 44 20 36 56 100
math science 0 2 2 2 3 5 7
sub—total 15 31 46 22 39 61 107
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Table 2
Units of life science in Korean elementary school science curriculum and misconception test item numbers
related to the units

unit titles of life science on 2007

domal_ns of grade—term revised elementary school the nu mbers each item numbers
units 3 . of items
science curriculum
3-1 the life cycles of animals 2 2,3
animals
3-2 the world of animals 10 1,4,6,7,8,9,29,30,31,32
4-1 the life cycles of plants 1 1
plants the world of plants 3 5,10,16
4-2 -
the structures and functions of A 13.14.15,18
plants
tiny . .
: 5-1 the world of tiny organisms 4 12,17,33,34
organisms
human body 5—2 our bodies 8 19,20,21,22,23,24,25,26,
/ ecqsystem 6-1 ecosystem and environment 4 35,36,37,38
environment

heredity none 3 2'7.39,40
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Table 3
The framework for analyzing misconception types and relevant item numbers with misconception types
level meaning examples relevant item numbers
directly the concepts observed directly with A 1.2.3.4.6.7.8,9,10,11,12,13,16
observing spiders, trees, stones
Sensory organs ,19,23,29,30,31,38

concepts

indirectly . N atoms, amounts of

observing  'he concepts confirmed indirectly by 4 i Gdein 20.21,.92,94.95,96,98.33,34

special ways such as experiments .
concepts exhalation
mass, gravity,
construct the concepts copstructed mentally by metabolism, 5.14.15.17.18.39
concepts human to explain natural phenomena .
photosynthesis,

principles or
laws

generalization of relationship among
the science concepts

genes are seperated
and transferred to

descendants in their

reproductive process.

27,32,35,36,37,40
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Units of life science in elementary school science curriculum and the numbers of misconceptions in the handbook

biology units titles

the examples of themes on the

the numbers of

domains sifr?gsi_er in 2007 elementary elementary science textbook related to misconceptions in
school science the misconceptions on the handbook the handbook
. - life cycles of egg—laying animals
3-1 the hfg cyclesof a plan of observing the life cycle of 22
animals .
; an animal
animals
329 the world of animals classifying by f:haracters of ammals %5
- shapes and living places of animals
the life cycles of - comparison with the life cycles of
4-1 21
plants plants
plants 4-2 the world of plants - classifying by characters of plants 24
the structures and materials made on leaves
4-2 . - the strcuture and fuctions off roots 26
functions of plants .
- the water movement in stems
. . the world of tiny - mold, bacteria, virus
tiny organisms 5-1 . . . . 28
organisms - observing tiny organisms
- digestion of food
human body 5-9 our bodies - the place where urine is made 31

- the fuction of the heart

- what is happened during breathing

ecosystem and

ecosystem 6-1
environment

/environment

- the components of ecosystem
- interactions of organisms 26
- organisms adaptation to surroundings

total number of misconceptions in the handbook 203




<Unit 3-1. LIFE CYCLES OF ANIMALS>

L!LEEM%::‘ MISCONCEPTIONS SCIENCE CONCEPTS
Larvae must be also classified in the kind of
i[-:sr:x::canl.?:e insect, because their parents are insects. Larva's
Could larvae | their bodies do body is also divided into 3 sections; head,
be a kind of |BeE RIS thorax(chest), abdomen(belly) even though they are
insect? head, chest, belly not as dear as imagoes(adults) are. There are 3
y 2 andihey ha * | pairs of legs on thorax section. What are on
T abdomen section are not legs, but suckers
Y [egs. changed like legs.
Could hens Hens could lay eggs without cocks. Hens can lay
ey e Hens could not two kinds of eggs. One is fertile eggs that are
w');h gg lay eggs without | fertilized by a sperm of cocks, and the other is
cclpck?; cocks. infertile eggs without fertilization, that is without
i cocks.
Spiders are not insects. Insects are animals
classfied in Phylum Arthropoda, Class Insecta. Their
bodies are divided into 3 sections; head,
Could thoraxichest), abdomen(belly), and they have 3
spiders be a | Spiders are pairs of legs, 2 pairs of wings, and a pair of
kind of insects. antennae. But Spiders are classified in  Phylum
insect? Arthropoda, Class arachnida. Their bodies are
divided into 2 sections; head-thorax and abdomen.
They don't have any wings and 4 pairs of legs.
Therefore spiders are not insects.
Sperms and eqgs, both of them don't have any
sex_hormones. Sperms are composed of a nucleus
Do sperms with genetic functions, mitochondria with making
and eggs mmh:&male cell energy, acrosome with function of breaking
have male el into eggs, and a flagelum to move. All are in a
hormone eqas have female | SPeM- E9gs have nudeus with genetic materials,
and female hg?:m S and yolk as rich nutrients to develop embryos.
hormone, bt When fertilization by fusion of a sperm and an
respectively? 2 egg, the gender is determined by the kind of sex
chromosome that the sperm has without any sex
hormones.

Fig. 2 An example of contents in the handbook
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Fig. 3 Photos of the handbook developed in this study: they show how small size it is compared to a 100
won coin, the cover of handbook(upper left), content list(upper right), the body(down)
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ATk AT ARG deueEy Av A (2) 253 Y oY
B vl ghe] $AH0E fold £24 A
ol7} AATHF=5.655, p=.019). =, 2 WA & 7t A1
A4S ol 8T £AS Fol Aude] FARCE §  A5U% NG oMol e A - AETA
o8k 22zofA] H|IEIECT} Lo 11e} mAFLyt A s B8 A3k Table 63 2tk AP AL A|
5 Y5gon, of & Aol et efd w F Ee] Bar2 Aednho] 20.83, wlauRlte] 21,892
g AL 25 dHAREe] W8t WA v wRto] AW of =QIth(F=1.183, p=.279). A
Table 5
Analysis of variation of pretest and posttest scores and paired t—test for teaching efficacy
stat. ANOVA ed f—
Pre Post paired t—test
experl 6 314 306 3.34 213 45 4.422%% 000
mental
1 0037 848 — 1 5.655% .019
control 61 315 .231 3.24 210 60 3.130** 003
¥ p<.01
Table 6
Analysis of variation of pretest and posttest scores and paired t—test for misconceptions
ANOVA
stat. ; _
Pro Post paired t—test
grp. \ N M SD df F o M SD  df F D df t D
oYL 46 2083 5571 26.13  5.572 45 —6.387** 000
1 1183 279 —— 2 36.266™ 000
control 61 21.89 4.499 23.92  4.706 60 -3.182*%* 002

* pd 05, ** pd 01
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Table 7
ANOVA of pretest, ANCOVA of posttest, and paired t—test for misconception types
No. of inter groups intra group
level it?eﬁ?s grp ANOVA of pre, ANCOVA of post. paired t—test
M SD F P M SD F P df t p
directly Agd 872 3195 11.74  3.428 45 —5.268%F 000
observing 19 565 454 ————— 32,942 .000**
concepts vladt 915 2713 10.51 2.976 60 —4.026%* 000
indirectly AYdl 526 1.679 6.00 1.606 45 -38.138** 003
observing 9 269 .605 ——  30.790 .000**
concepts HuRE 543 1.596 5.61 1.626 60 -.706  .483
AYdl 3.63 1.254 4.24 1.336 45 -3.490** 001
construct g~ 1893 172 —— " 30774 .000**
concepts Hlwdk 393 1.031 4.07 1014 60 -.721 473
Agdl 230 .813 415 1.053 45 -9.523** 000
Cons“uft - 31.043 .000% ——————— 76,410 .000%*
concepts vlwek 338 1.098 3.74 1182 60 —2.099% 040
* pl 05, ** pd 01
5] e - 3 29 oY 2y AT AeE £ At AERHr=.221, p=.165)2 B
2 RO2 43aig, ogese Ay BWAE £ w087, p=.50D, A=A2 AA ABG-159,
=9 Tl 18, HlwHke Ay p=.108)ollA = HAHEZ} Atojoll= AATATE S
o] =3 7] 9§ o ARt fogt St o, TAXCE [fostA] g2 Ao=w —Eﬁﬂﬁiq.
Yoe = 5 ok oY 2 A9 A= AY 5, AFAF oldoe Hetusasay g A
WA, PR, e, e - WA 4 olof] go]l H= gl= A= et
THA] p mEolA @NE ) wAE o=t & Py ARAAR R A sa @IE Al
Al Aow & 4 Qi) Th, Bl A% ARyt o AHAIE BT 2 AAE Y & Y B
Hrop= 2xut 31@7_%}711%%‘%?% He - ¥ 2 AP AR AR A7E S7EsEder &3] AA A
o] 2719 ':—4 A7t s 2AS U = 9l oA o QlolA R sH 27N Atolol FAA
o}, o] A= HA =95k & S T A o5 w9 {3t = AT Sl AeE U
SuAATL FFe] SGHAo] 2SAqH|uAES] @ E}‘*E}(r— 297%* p=.002). L&|iL B|uR-> FA A
g wAel g0z AMS ARt Eelel = Foeh oA weaea elid vy A
Axtoln| 53] AFHAMNE s A - HE -r7P Aol 1oyt (r=.253%, p=.048), A@Hre F
oA eiligol= o 2 92 e AHE ¢ AR Fogt oA AT YR ekl
I U LA of7jo] &7 At AHAE (r=.280, p=.077). APAZ} AR A T3t 4R
ARgRIERE 2R i d e HNE At 25t A eiid Abele] A &

g o avpAos wyd

& 4 et
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Table 8
Correlation between teaching efficacy and misconceptions in pretest and posttest
test pretest posttest
statistics group experimental  control total experimental control total
Pearson's r 221 .087 159 .280 .253* 297
D 165 .o01 .108 .077 .048 .002

* pl 05, ** pd 01
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