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Elementary Preservice Teachers’ Conceptions about ‘Plastics’
- Focusing on Non-Polar Property -

Kim, Han-Je - Jang, Myoung-Duk - Joung, Yong Jae
(Gongju National University of Education)

ABSTRACT

The purpose of this study is to investigate the elementary preservice teachers' conceptions about 'plastics'
focusing on non-polar property from a National University of Education. For the study, the views about plastics,
relative shapes of a water droplet on plastic or glass material, and relative shapes of water surface in the plastic
or glass measuring cylinder were surveyed from the preservice teachers. And the responses were analyzed based
on the patterns. The results from the study are as follows: First, most preservice teachers were well aware of
the plastic products which are used in daily life. Second, the responses concerning the reason why plastics can
be used commonly were divided into 2 categories with 14 sub-level groups. However relatively few preservice
teachers mentioned regarding ‘chemical stability’ and ‘conductivity’, which are associated with the plastics’
non-polar property. Third, it was found that 50 participants (30.1%) had ‘Scientific conception (Sc)’, 38 (22.9%)
had ‘Partial-scientific conception (Ps)’, 66 (39.8%) had ‘Misconception (Mc)’, and 12 (7.2%) had ‘No conception
(Nc)’ on the subject of the relative shapes of a water droplet. Fourth, the distribution patterns and the ratio of
the preservice teachers’ conception on the survey question 3 concerning the relative shapes of water surface were
quite similar to those of the survey question 2. So it was concluded that overall understanding level of the
preservice teachers was pretty low on the subjects of the relative polarities of the plastic, glass, and water as
well as their interactions. Fifth, the distribution percentile of ‘Sc’/‘Ps’/*Mc’/*Nc’ was not related with the gender
but highly correlated with preservice teachers’ academic field and their science subjects taken in high school.
Based on the results from the study, some educational guidelines were suggested.

Key words : plastic, polarity, preservice teacher, misconception
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Table 1. Participants' backgrounds (N=166)
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Personal variable Category participants(%)
Male 46(27.7)

Gender

Female 120(72.3)
Academic field Liberal arts track 115(69.3)
in high school Natural sciences track 51(30.7)
Completed subjects General Science 101(60.8)
related with chemistry ~Chemistry 1 38(22.9)
in high school  cpemigtry 2 27(16.3)
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Table 2. The criteria for the categorization of responses from the question 2 and 3 at the Questionnaire

Types

Categorization criteria

Scientific conception (Sc)

If the responses are explained properly with adequate scientific terms.

Partial-scientific conception If the responses are explained little bit ambiguously with proper scientific terms or explained properly with

(Ps) somewhat vague scientific terms.

Misconception (Mc)

If the responses are not acceptable scientifically.

No conception (Nc)

No response or if the responses are stated with ‘I do not know about it.’
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Table 3. The categorization of the responses from the question 1, B)* at Questionnaire, which related with ‘Usability of plastics’

Types Sub-types Examples of responses (All or partially extracted)
Transformability “.-+it is highly transformable”, “---the shape is changeable easily---”, “It is well transformable
(105, 63.3%) and changeable to many different forms.”
Strength & durability ~ “---it is hard---”, “---relatively not breakable---”, *“---it is strong material---”, “---it is not fragile
(89, 53.6%) - “ewit is fairly solid on external impact---”, “:--it is extremely durable---”
Weight “It is light.”, “---due to the low weight:--”, “--- relatively low weight compared to it's volume
(69, 41.6%) is a merit---”, “It is lighter than iron.”
Chemical stability “---cause it is not decayed easily.”, “---it is relatively less reactive.”, “:--almost no corrosion::*
(19, 11.4%) ”?, “---due to it's chemical stability---”
Material . . . P P .
. Colors “--it is easily changeable for multi-colors---”, “:+-it is easy to dye---”, “:*'it can coated with a
properties o : »
(158, 95.2%)** 9, 5.4%) variety of colors: *
Human hazards “.-it is relatively less harmful to human body compared with other materials.”, ““---not harmful
(8, 4.8%) incredibly to human.”, “---it is not hazardous.”
Surface property “---it can express a variety of texture:--”, “---it has smooth surface compared to broken glasses
(7, 4.2%) -7 “.--relatively safe when it is broken.”
Transparency “.-+it is transparent and---”, “:--it has a transparent property.”
@, 1.2%) P s P property.
Conductivity “---cause it is a non-conductive material---”
(1, 0.6%)
Price “It is a low price material.”, “---price is affordable and---”, “:--low cost material---”, “--it is

(51, 30.7%)

cheap and economical---”

Diverse utilization
(36, 21.7%)

RINNTS

“---many stuff can be made of plastics---”,
“.-+it can be used as a versatile utility---”

-it can be utilized in many company products.”,

Economic

Mass production
aspects

(28, 16.9%)

RIBT
5

“---because it is capable of mass production- it is convenient to take out from the

mechanical frames.”, “---it is easy to manufacture.”

(100, 60.2%)
Abundant low materials

RINETH

“---due to it's less scarcity relatively---”, ““---produced from petroleum as a raw material and the

(14, 8.4%) raw materials are relatively abundant---”, “:--because it is easy to get law materials---”
Recyclability “--it can be recycled easily.”, “---it is easy to fix and can be reused after broken.”, “:--since
(11, 6.6%) it is possible to recycle---”

No response (1, 0.6%)

* (Number of responses, percentage)

** The Korean word W} (Na) was transformed to English word B for better understanding.
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Table 4. The categorization of the responses from the question 2 at Questionnaire, which related with ‘the relative shape of a water

droplet on the glass or plastic

Types Sub-types Examples of responses (All or partially extracted)
---because the larger polarity difference exists between the plastic and the water---”, “---
Scientific conception (Sc) according to whether the surface is hydrophilic or not:++”, ““:--water is more hydrophlhc to
(50, 30.1%)*, (50/122, 41.0%)** glass than plastic:--”, “---the difference in polarity between water and plastlc RS
because of the high afﬁmty of water to the glass:-+”, “---due to the polarity---
Partial-scientific conception (Ps) “Plastic has a tendency not to contact with water.”, ““---the difference of the surface tension
(4 145%), (2 4/122p 19.7%) between:+”, “---due to the difference of the materlal structures**+”, “:--according to the
(S;ss;glzsos; P T observatlon -?, “The repulsion occurs because it is made of oil.”
y D7
“The glass has flat surface:--but plastic has rough surface:--”, “It seems plastics have more

Misconception (Mc)
(42, 25.3%), (42/122, 34.4%)

» @, LLITI

slippery surface than that of glasses.”, “:--because the plastic is coated with---”, “:--because
plastic particles are smaller than the glass particles.”, “-because plastic has a strong solid
property.”, “---due to the different density.”, “---because it has a strong friction:--”

No conception (Nc)
(6, 3.6%), (6/122, 4.9%)

“I do not know the reason.”, “It is the first time to hear this type of facts.”, “I do not know
why it happen.”, “In fact, I do not know about it.”

Plastic/glass
(43, 25.9%)

Partial-scientific conception (Ps)
(14, 8.4%), (14/43, 32.6%)

“--the affinity between plastic and water is stronger than that of glass and water.”, “Plastics
have affinity to water because both have equal polarity or have slightly different
polarmes ”, “---because plastics have polarity.”

Misconception (Mc)
(24, 14.5%), (24/43, 55.8%)

» <,

--because the surface of the

» o, ..

---due to the difference in frictional forces of the surface.”,
glass not absorbs water at all.”, “---because the surface of plastic is not slippery.”,
because electrostatic plastic pulls the water.”, “--because glass have a number of small
empty holes inside.”, “---since plastics are not absorbed in water.”

No conception (Nc)
(5, 3.0%), (5/43, 11.6%)

“--maybe elasticity? 1 do not know.”

Etc. (1, 0.6%)* It was stated with “I do not know about it.”

* (Number of responses, A percentage of total respondents)
** (Number of responses / Total respondents of upper category, A percentage)
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Table 5. The categorization of the responses from the question 3 at Questionnaire, which related with ‘the relative shapes of water
surface in a glass or a plastic measuring cylinder

Types Sub-types Examples of responses (All or partially extracted)

-+-because the polarity of plastic is quite different with that of water.”, ““---plastics are

Scientific conception (Sc) less attractive to water molecules.”, “--because the affinity to water is relatively

(47, 28.3%)*, (47/104, 45.2%)** weak.”, “:--the contact surface area is minimized due to pushing each other.”, “:--the
water has low affinity to the plastics.”, “:--because plastic is hydrophobic.”

“.«-it was well clustered because the cohesion of the water was not disturbed.”, ““--the
Partial-scientific conception (Ps)  surface tension of the water in the plastic cylinder seems to be well maintained.”, “---it
(25, 15.1%), (25/104, 24.0%)  was not closely contacted due to the low affinity of water.”, “:--the water is not

Convex shape condensed well in the plastics.”

(104, 62.7%)*

“--plastic’s surface is not flat unlike the flat plane of glass.”, “---due to the small
friction.”, “The surface of plastic seems more slippery than that of the glass.”, “The
plastic has a strong solid property.”, “---surface structures will be different.”, “---due to
different viscosity of the water on the glass and the plastic.”, because of the
different densities of the material.”

Misconception (Mc)
(27, 16.3%), (27/104, 26.0%)

No conception (Nc)

(5. 3.0%), (5/104, 4.8%) T'm not sure about the fact because I have heard about it first time.

“The plastic is less hydrophilic than the glass---so the edge line of the water surface

Scientific conception (Sc) goes down little bit.”, “The plastic is less attractive to the water than the glass, so the
(3, 1.8%), (3/43, 7.0%) shape of surface of the water will be straight.”, “---high affinity between the glass and
the water--+”

“---the contact area between the plastic and the water is relatively small---and the water
Partial-scientific conception (Ps)  droplets are not formed well on the plastic.”, “:--because the cohesion and the surface
(12, 7.2%), (12/43, 27.9%) tension is more strong on the glass:--”, “:--because water molecules are not attached

Straight shape well to the surface of the plastic material:--”

(43, 25.9%)

“---water droplets slide on the glass due to the small friction.”, “The surface of the
plastic will be flat because the water is absorbed.”, “:--because the glass seems to have

Misconception (Mc . . . .
prion (Mc) viscosity but not for the plastic.”, “:--because the plastic has relatively strong

(25, 15.1%), (25/43, 58.1%)

viscosity.”, “---because the plastic has similar properties with the water”, “--because
the plastic is more light.”
No conception (Nc) -] do not know about it because I have never done such experiment.”, “:*-I do not
(3, 1.8%), (3/43, 7.0%) know.”

---the contact area is larger due to the high affinity between water and glass.”, “--the
surface tension of the water will be more durable on the plastic.”, “---because the water
droplets have more sturdy adhesion to the plastic.”

Partial-scientific conception (Ps)
(4, 2.4%), (4/16, 25.0%)

“---because the surface of the plastic is less greasy than that of the glass.”, “The plastic

Misconception (Mc) has strong surface tension, so the water will stick to the wall of the plastic more.”, “++

9, 5.4%), (9/16, 56.3%) due to the friction on the contact area.”, ““---because the plastic has more strong afﬁmty
to the water than the glass.”

Concave shape
(16, 9.6%)

No conception (Nc)

(3. 1.8%). (316, 18.7%) T do not know about the reason.

Etc.

G, 1.8%)* No answer about water surface shape or it was just stated with “I do not know about it.”
, 1.070

* (Number of responses, A percentage of total respondents)
** (Number of responses / Total respondents of upper category, A percentage)
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Table 6. The results of Chi-square tests between the response types and the respondent’s gender

Question 2 Question 3
Types No. of responses (A percentage)* Results No. of responses (A percentage) Results
Male Female Male Female
Sc 18 (10.8%) 32 (19.3%) 17 (10.2%) 33 (19.9%)
Ps 9 ( 5.4%) 29 (17.5%) 27=2463 8 ( 4.8%) 33 (19.9%) 2’=2878
Mc 16 ( 9.6%) 50 (30.1%) p=;82 16 ( 9.6%) 45 (27.1%) pifZil
Ne 3 ( 1.8%) 9 ( 54%) 5 ( 3.0%) 9 ( 5.4%)

Total (166) 46 (27.7%) 120 (72.3%)

46 (27.7%) 120 (72.3%)

* (A percentage of total respondents)
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¥4, 72.3%)7}F A clH wAK46T, 27.7%)9] FET A3 w3 BAXH R Ze FAV} IS B F
oF 2.6 A= Weokon, 7 M3 dye] BXE I UTH 1 2=49.6, p=.00).
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Table 79] W&-& EH, $4 158w Agd o 31.9%)°] ‘eI = 7ML e 743§ UFERSiTE

oA, ¥ AE EA HwAK115H, 69.3%)7} Ol W 787 o4 BEY wAEAN A
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“1(34/51 66.7%) 2.2 714 Bgrhs Aotk o9k 2 Hyow, WFE 39 ﬂ—“r Oﬂ%ﬂ(xum =
© 29 TH AE 24 AuarES eode @ 00) Tt 28l W §33 o] FE( 5 ’=54.6,
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Table 7. The results of Chi-square tests between the response types & the academic field, and the response types & the completed
subjects in high school respectively (About question 2 only)

Types Academic field The completed subjects
Results Results
(No. of responses) LAT® NST™ General science Chemistry 1 Chemistry 2
Sc (50) 16 ( 9.6)* 34 (20.5) 12 (72 21 (12.7) 17 (10.2)
2 2
Ps (38) 29 (17.5) 9 (54 fdf‘__439~6 25 (15.1) 7 (42) 6 ( 3.6) xd}_435‘0
Me (66) 58 (34.9) 8 (48) =004 53 (31.9) 9 (54) 4 (24 =00+
Ne (12) 12 (72) 0 ( 0.0) 11 ( 6.6) 1(06) 0 ( 0.0)
Total (166) 115 (69.3) 51 (30.7) 101 (60.8) 38 (22.9) 27 (16.3)

~ Liberal arts track, ™ Natural sciences track
* Number of responses (A percentage of total respondents %), ** p<.05
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