Check for
updates

JFMSE 30(2), pp. 395~408, 2018. www.ksfme.or.kr
TS YW EAT, 30 25, §3H2F, 2018. https://doi.org/10.13000/JFMSE.2018.04.30.2.395

2% duaAEY FFaAEL] H5t g #E X%
07 A gt &

2 sz
(P L=0HEW)

Knowledge about Science Misconceptions and Views on Correctional

Strategies of Elementary Pre-service and In-service Teachers

Dong-Ryeul KIMY

(Daegu National University of Education)

Abstract

This study aims to analyze elementary pre-service and in-service teachers’ knowledge about science
misconceptions and views on correctional strategies. Firstly, as a result of analyzing teachers’ knowledge
about science misconceptions, this study found out that elementary pre-service teachers evaluated the
meaning of arrows in the food chain as a misconception that elementary school students find most
difficult, while in-service teachers evaluated the meaning of arrows in the food chain and the
interpretation of gymmnosperm. Even when analyzing the results of pre-service and in-service teachers
correcting misconceptions in person, this study found out that the rate of scientifically correcting the
meaning of arrows in the food chain was lowest. Secondly, as result of analyzing their views on
misconception correction, this study found out that both pre-service and in-service teachers mentioned
‘Questions’ most as a method for students to confirm misconceptions and ‘Observation’ as a teaching &
learning method to correct misconceptions. Thirdly, as a result of analyzing teachers’ thoughts about the
process of elementary students’ changing their conceptions, this study found out that both pre-service and
in-service teachers perceived the pattern of ‘Replacement’ as a process of changing conceptions most.
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Category Question
Knowledge about Science Are the following misconceptions difficult for students to understand?
Misconceptions Please correct the following misconceptions.
What ways are there that student confirm misconceptions?
Views on Misconception  What teaching & learning ways do you have to correct
Correctional Strategies misconceptions?  What makes you judge them as ways to correct
misconceptions?

Process of Changing
Conceptions

What process is required to change misconceptions?
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Misconceptions that Elementary School

Aver. of Aver. of
Items Pre-service In-service
Teachers Teachers
1. Both potatoes and sweet potatoes are roots. 3.80 3.25
2. Dandelions are a kind of an anemophilous flower. 3.54 3.37
3. Plants whose seeds are exposed outwardly are gymnosperm. 3.80 3.87
4. Plants always need flower blooms for reproduction. 2.81 2.87
5. S:;:l blood flows in the artery, while dirty blood flows in the 3.40 312
6. There is mostly oxygen in the inhaled air and carbon dioxide in
the exhaled air. 336 300
7. Spiders are a kind of an insect. 3.00 2.87
8. Seeds need light when springing up. 2.90 2.75
9. Seeds are not really alive. 3.18 2.87
10. Lizards and snakes are amphibians. 3.10 3.12
11. Snakes are a kind of an invertebrate animal like earthworm. 3.09 3.25
12. Insects have a pair of legs on each segment. 3.40 3.37
13. The heart is located in the left side of the chest. 3.10 3.00
14. In the food chain, arrows mean eating. 3.82 3.87
15. As polar bears inhabit in an extremely cold environment, they
. 3.27 3.37
have thick fur.
Total 3.30 3.20
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Misconceptions

A percentage of correct answers

Items Modifications Pre-service In-service teacher
teacher ™)
™)
The potato is a stem vegetable, while the sweet
1 . 80 49
potato is a root vegetable.
2 Dandelions are a kind of an entomophilous flower. 73 50
The gymnosperms are plants with naked seeds, the
3 70 43
ovule, as they have no ovary
The cryptogam can reproduce by spores as leaves,
4 73 50
roots, and stems as well.
The venous blood flows in the pulmonary artery,
5 while the arterial blood flows in the pulmonary 75 40
vein.
6 When we inhale and exhale, nitrogen occupies 63 38
most of the gas.
7 A spider belongs to the Arachnida, not insecta. 67 53
8 Seeds do not need light when they sprout. 80 53
9 Seeds are alive. 83 51
10 Lizards and snakes are reptiles. 75 46
11 A snakes is a vertebrate. 80 46
12 Insects have three pairs of legs in their chest. 67 51
The heart is located between the two lungs and
13 slightly to the left side of the sternum (breast 67 49
bone)
: : ¢
14 The arrows in the food chain mean a flow o 40 25
energy
15 Polar bears store heat in the thick layer of fat 5 38

beneath the furs.
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<Table 5> Teaching & Learning Methods of
Correcting Misconceptions

. . Pre-service  In-service
Teachltﬁeiogseammg Teachers Teachers
) ™)
Observation 51 20
Experiment 44 19
Investigation 32 15
Explanation 22 17
Suggestion of 19 1
Concrete Examples
Modeling 18 5
Comparison 14 5
Concept Map 12 6
Showing Photos 10 4
Doing in Person 10 4
Total 232 106
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<Table 6> Results of Analyzing Elementary Pre-service and In-service Teachers’ Changing Conceptions

Conception-changi

Pre-service

In-service

Detail
ng Pattern ctals Teachers (N) Teachers (N)
By adding the relevant conceptions to the
. list of isti , teach
Addition ist of existing ones, teachers may 29 s
understand the existing conceptions and
recognize their usefulness.
By rearranging the existing conceptions,
Rearrangement they may recognize that they are 20 12
understandable, probable and useful.
After  perceiving that the existing
conceptions are not appropriate any longer
Replacement (dissatisfaction), they may replace them 45 16
with more understandable, probable and
useful conceptions.
Understanding, probability and usefulness
. of the existing conceptions will disappear.
1 . .
Cancelation Then, the absence of alternatives will 8
make them look for new conceptions.
Total 101 51
Fob A ol AAES AMA, oA, 2 F Sedks 53 NS LS g
A7) weks FuE ANel FAAA AGus  How AMAT AL A Rahm, B
7} ol oAtk o] th(Fig 2)). 7 Ae ARol B ARE s F74A7)E
o] sl MEE= 71 ARl FIHAA V1L A
del olalel 84 Asthe ol

71E WgE 23| Edlst= 20| ofEt M=2
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ST 23 s HHOR LHAZICKEE AL

50).

[Fig. 21 *“Addition’ Conceptual Change Pattern
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[Fig. 4] *Replacement’ Conceptual Change
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