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ABSTRACT. In this study, we investigated pre-service chemistry teachers' awareness and perceptions of middle school students'
misconceptions and their perceived educational needs. A survey was administered to 87 seniors at the department of chemistry
education of five colleges of education. The instrument was consisted of a test for their awareness and perceptions of students'
misconceptions on chemistry topics and an educational need test for their experiences and needs for learning them. Analyses of the
results revealed that most pre-service teachers were not thoroughly aware of students' misconceptions related to the particulate nature
of matter. The perceptions of a necessity of knowing misconceptions and a willingness to deal with them were positive. However there
were few pre-service teachers addressing them according to the constructivism. The pre-service teachers encountered misconceptions
through chemical education courses, and had difficulties in practicing teaching strategies addressing misconceptions because of
limited examples of misconceptions and insufficiencies of methods/materials in teaching. They also needed lectures and practices
related to students' misconceptions. Educational implications of these findings are discussed.
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Table 1. The numbers of subjects

Male Female Total

University A 6 24 30
University B 5 14 19
University C 6 9 15
University D 4 6 10
University E 4 9 13

Total 25 62 87
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Table 2. The predicted students' misconceptions by pre-service chemistry teachers about gas pressure and volume relationships at constant
temperature”

Category Type of misconception Response (N = 67)b Rank
The molecules are spread at the upper piston. 17(25.4) 18( 5)°
The molecules are spread at the underneath piston. 34(50.7) 45( 3)
Distribution The molecules get together or cling to each other. 12(17.9) 13( 8)
The molecules array orderly in the middle of piston. 7(10.4) 16( 6)
The molecules fill up the piston. 8(11.9) 16( 6)
The others 4( 6.0) 4(15)
The number of molecules is decreased. 47(70.1) 88( 2)
Conservation The size of molecules is reduced. 50(74.6) 111( 1)
The shape of molecules is flat. 19(28.4) 20( 4)
The others 5( 7.5) 2(16)
The molecules move faster. 4( 6.0) 9(11)
Motion The molecules move slower. 4( 6.0) 7(12)
The others 4( 6.0) 0(17)
The state of matter turns into liquid or solid. 5(7.5) 5(13)
The others The matter is continuous. 5( 7.5) 5(13)
The molecules are combined with each other. 12(17.9) 12( 9)
The others 11(16.4) 12( 9)
No response 1( 1.5)

"multiple responses, °the number of subjects excluding pre-service teachers who had misconceptions, “frequency (percentage), dweight value (average rank)
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Table 3. The predicted students' misconceptions by pre-service chemistry teachers about gas temperature and volume relationships at constant

pressure”
Category Type of misconception Response (N = 77)b Rank

All molecules are spread only at the balloon. 57(74.0)° 121( 1)d
All molecules are attached to the balloon wall. 5( 6.5) 7( 8)
Almost all molecules are spread only at the balloon. 1( 1.3) 3(13)
Molecules are spread at the upper flask and at the balloon. 13(16.9) 24( 4)

Distribution ~ Some molecules move into the balloon, and the others are situated at the underneath flask. 4( 5.2) 3(13)
All molecules are at one place of the balloon. 5( 6.5) 7( 8)
All molecules are spread only at the flask. 16(20.8) 24( 4)
The molecules are spread at the underneath flask and along the balloon wall. 4( 5.2) 8( 7)
The others 12(15.6) 4(11)
The number of molecules is increased. 38(49.4) 76( 3)

Conservation The size of molecules is enlarged. 50(64.9) 87( 2)
The others 4( 5.2) 2(17)
The speed of molecules remains unchanged when heated. 2( 2.6) 2(17)
After heated, the molecules begin to move. 3( 3.9) 2(17)

Motion The molecules do not move. 4( 5.2) 7( 8)
All molecules move toward the wall. 2( 2.6) 4(11)
The others 5( 6.5) 3(13)
The matter is continuous. 2( 2.6) 0(20)

The others New matter is created. 3( 3.9 3(13)
The others 11(14.3) 11( 6)

No response 3( 3.9)

*multiple responses, °the number of subjects excluding pre-service teachers who had misconceptions, “frequency(percentage), dweight value(average rank)

2010, Vol. 54, No. 1



146 G431 ke ol - el

Table 4. The perceptions of the necessity of knowing students' misconceptions and the willingness to deal with them

How necessary do you think it is to know neziaes?;ry Necessary Neutral necIj;)stary ngj::szrry No response Total
students' misconceptions in teaching 63 2 0 0 0 ! g7
hemist ts?
CHCMISILy coneepts (72.4)" (26.4) 0) 0) 0) (1.1) (100)
How often would you deal with students' Ver}; ;)ften O;”tsen Ragely Ne(;/er No rejponse T;);al
misconceptions in your teaching? (58.6) (402) 0) 0) (1) (100)

*frequency (percentage)

Table 5. The teaching strategies for addressing misconceptions suggested by pre-service chemistry teachers”

Teaching strategy for addressing misconceptions Response (N =87)
To bring about cognitive conflict by encountering an event that can not be explained by students' misconceptions 37(42.5)b
To change students' misconceptions to scientific conceptions 8( 9.2)
To teach for students not to have misconceptions carefully 4( 4.6)
To present scientific conceptions 3( 3.4
To present various misconceptions 2( 2.3)
To explain the implausibleness of misconceptions explicitly 4( 4.6)
To select the directions and teaching strategies by considering misconceptions 8( 9.2)
To explain by comparing misconceptions with scientific conceptions 5(5.7)
The others 20(23.0)
No response 4( 4.6)

"multiple responses, bfrequency (percentage)
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Table 6. The channels in which pre-service chemistry teachers encoun-
tered students' misconceptions”

Response
Item (N E 87)
Lectures or practices in chemical education courses
Lessons for chemistry teaching and learning 46(52.9)b
Preparing teaching materials 29(33.3)
Teaching demonstrations 28(32.2)
Field experiences 29(33.3)
Reading research papers 26(29.9)

Related resources
Lecture notes in method courses of chemical education 52(59.8)

Books on chemical education 34(39.1)
Internet resources 11(12.6)
Middle school science textbooks 7( 8.0)
Middle school science textbooks for teachers 19(21.8)
Research papers 39(44.8)
The others (survey) 1( 1.1)
Personal experiences 20(23.0)
The others 1( 1.1)
"multiple responses, bfrequency (percentage)
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Table 7. The means and standard deviations of the test scores of the needs for education related to students' misconceptions

Item M(SD) (N=87) Rank
Lectures on teaching strategies for changing misconceptions to scientific conceptions and how to use 4.48(.53) 1
misconceptions in chemistry classes Y
Providing the lists of students' misconceptions and the materials using their misconceptions 4.28(.52) 2
Lectures informing students' misconceptions on various chemistry concepts 4.25(.51) 3
Guidances on where the materials related to misconceptions are located 3.91(.77) 7
Lectures on theoretic backgrounds of students' misconceptions 3.86(.70) 8
Lectures dealing with research findings on students' misconceptions 3.82(.84) 9
Mentoring of professors and/or in-service teachers in teaching demonstrations and/or field experiences 4.21(.63) 4
addressing misconceptions B
Practices to prepare the teaching-learning materials using misconceptions 4.09(.67) 5
Practices to use students' misconceptions in teaching demonstrations and/or field experiences 3.95(.81) 6
Observing science classes employing misconceptions or watching video clips related to them 3.86(.81) 8
Total 4.07(.34)
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