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The purpose of this study was to analyze the effect of infographic instruction to promote the use of
the scientific model in the ‘lens’ unit of elementary science textbooks. The participants were 6™ grade
students(n=53) of G elementary school in G city, Gyeongsangnam-do. For this study, the lesson plan
of the’lens’ unit consisted of three steps as investigation of students’ prior concept about the lens, scientific
model construction activity, and infographic construction activity. We then analyzed the results of this
study from three perspectives: the scientific concept, scientific model, and infographic. Before the lesson,
students focused on the external shape and material of the lens in prior concept of it. However, after
the scientific model construction activity and infographic construction activity, students’ scientific concept
about the lens improved in the categories of features of lens, features of glasses, light path, and applications
of the lens. In terms of the scientific model, use of type and frequency of scientific model increased
more in the infographic construction activity than the scientific construction model activity. Also, in
terms of infographic, the two infographic types as function based infographic and connection based
infograhic used more than non-infographic in the infographic construction activity. Also, the frequency
of Gestal theory’s visual perception increased more in the infographic construction activity than the
scientific model construction activity.
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Effect of Infographic Instruction to Promote Elementary Students’ Use of Scientific Model

Table 1. The plan of instruction for promoting scientific
modelling ability using infographic

Phase Contents of phase activities Period

1 Investigation students’ prior concept about lens 1

Learning unit 3 ‘lens’

- If we observe an object with convex lens, how is an
object observed?

- If we observe an object with concave lens, how is
an object observed?

2 - What kind of lens is used to make glasses? 2~13

- How does light go when light go through lens?

- Let’s collect sun light using concave lens

- Let’s find tool including lens in our life

- Let’s make a camera

- Let’s take a fun photo using lens

Scientific model construction activity

Table 2. Categories to analyze scientific concept about lens
in prior concept, model construction activity, and
infographic model construction activity

Categories

A.1.1. Shape of convex lens

Al Convex lens A.1.2. Features of observation with

convex lens
A. Features A.1.3. Type of convex lens
of lens A.2.1. Shape of concave lens

A.2.2. Features of observation with

A.2. Concave lens
concave lens

A23. Type of concave lens

B.1.1. What is glasses for near vision?
B.1. Glasses for

near vision

B.1.2. Observation with glasses for near

3 - Drawing scientific model to explain unit 3 ‘lens’ 14~15 B. Features vision
synthetically of B.2.1. What is glasses for
Infographic model construction activity glasses B Glasses for farsightedness?
- Introduction of infographic(meaningful storytelling of farsightedness B2.2. Observation with glasses for
infographic, kinds of infographic, visual elements of farsightedness
4 1nf0graph1.c, etc) . ) 16~20 C.1. Light to pass through convex lens
- An exercise to draw infographic C. Light -
- Drawing infographic to explain unit 3 ‘lens’ path C.2. Light to pass through convex lens
synthetically C.3. What is refraction of light?
D D.1. Collecting sun light
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Table 3. Criteria to each category formulation based on elementary science curriculum

category classification criteria

A.1.1. Shape of convex lens - Convex lens is thicker at the middle than the edge of lens

- A span of a hand distance between eyes and convex lens / a span of a hand distance between convex lens
and an object : We can see an object enlarged and upright
A span of a hand distance between eyes and convex lens / more arm’s distance between convex lens and an

A.1.2. Features of observation with object : We can see an object enlarged and upright

convex lens

More arm’s distance between eyes and convex lens / a span of a hand distance between convex lens and an
object : We can see an object enlarged and upright

More arm’s distance between eyes and convex lens / more arm’s distance between convex lens and an object
: We can see an object inverted.

A.1.3. Type of convex lens

water drop, round glass rod, round fishbowl filled with water etc.

A.2.1. Shape of concave lens - Concave lens is thicker at the edge than the middle of lens
- A span of a hand distance between eyes and concave lens / a span of a hand distance between concave lens
and an object : We can see an object reduced in size and upright
- A span of a hand distance between eyes and concave lens / more arm’s distance between concave lens and
A.2.2. Features of observation with an object : We can see an object reduced in size and upright

concave lens

More arm’s distance between eyes and concave lens / a span of a hand distance between concave lens and
an object : We can see an object reduced in size and upright

More arm’s distance between eyes and concave lens / more arm’s distance between concave lens and an object
: We can see an object reduced in size and upright

A.2.3. Type of concave lens

a concave part of a bottle filled with water. the concave bottom of a transparent cup, etc.

- Glasses for near vision is used when people can’t see a distant object clearly.

B.1.1. What is glasses for near vision? . .
- Concave lens is used to glasses for near vision
- A span of a hand distance between eyes and glasses for near vision / a span of a hand distance between glasses
for near vision and an object : We can see an object reduced in size and upright
- A span of a hand distance between eyes and glasses for near vision / more arm’s distance between glasses
B.1.2. Observation with glasses for near ~ for near vision and an object : We can see an object reduced in size and upright

vision

More arm’s distance between eyes and glasses for near vision / a span of a hand distance between glasses for
near vision and an object : We can see an object reduced in size and upright

- More arm’s distance between eyes and glasses for near vision / more arm’s distance between glasses for near
vision and an object : We can see an object reduced in size and upright

B.2.1.

What is glasses for - Glasses for farsightedness is used when people can’t see a close object clearly.
farsightedness? Convex lens is used to glasses for farsightedness

B.2.2.

A span of a hand distance between eyes and glasses for farsightedness / a span of a hand distance between
glasses for farsightedness and an object : We can see an object enlarged and upright

A span of a hand distance between eyes and glasses for farsightedness / more arm’s distance between glasses
Observation with glasses for for farsightedness and an object : We can see an object enlarged and upright

farsightedness More arm’s distance between eyes and glasses for farsightedness / a span of a hand distance between glasses
for farsightedness and an object : We can see an object enlarged and upright

More arm’s distance between eyes and glasses for farsightedness / more arm’s distance between glasses for
farsightedness and an object : We can see an object inverted.

C.1. Light to pass through convex lens

- Because convex lens is thicker at the middle, light passing through convex lens is refracted toward the middle

of lens
C2. Light to pass through convex lens ~ OBfeclzz?;e convex lens is thicker at the edge, light passing through concave lens is refracted toward the edge
C.3. What is refraction of light? - Refraction of light occurs as light passes across the boundary between two media.
D.1. Collecting sun light - When sun light is collected one point by convex lens, the part collected sun light is brighten and its temperature rise.
D.2. A use of lens in our life - Students can explain tools with lens and a use of lens.
D.3. Making camera - Students can compare with a image of a object in convex lens camera and a real object.

Table 4. Questions to analyze students’ prior concepts about

dlxo} ptsl 25k T3 Y S0 Bl Vet et o

lens before learning ‘lens’ = o}sﬂg}&: Ao] opel FAg#o]ar HHZAQl ZHol|A olsfisl=
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Table 5. Criteria to analyze students’ scientific model in their
scientific model construction activity, and infographic
model construction activity

. Types of
Coding ypes .
scientific Meaning
number
models
linguistic  The model to describe features of phenomena
SM1 - . .
description and concepts of lens without a drawing.
realistic  The model to describe features of phenomena
SM2 . . . .
drawing  and concepts of lens with a realistic drawing.

The model to describe features of phenomena

SM3 diagram and concepts of lens with diagram.

The model to describe features of phenomena

SM4 table and concepts of lens with table

theoretical The model to describe features of phenomena
SM5 COTEIEAT and concepts of lens with scientific and
model .
mathematical theory.

The model to describe features of phenomena
SM6  scale model and concepts of lens with external feature and
simple structure.

analogical The model to describe features of phenomena

SM7 model and concepts of lens with analogy.
The model to describe features of phenomena
symbol . .
SM8 model and concepts of lens with self structured meaning

drawing.

Table 6. Examples of student’s scientific model in scientific
model construction activity and infographic model
construction activity.

Types of

. Examples of students’ scientific models
scientific models
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Table 7. Criteria of infographic analysis

Criteria of analysis Types

Simple arrange type(no infographic)

Location based infographic

Time based infographic

Type of infographic Number based infographic

Process based infographic

Function based infographic

Connection based infographic

Proximity

Similarity

Visual perception —
Continuation

Closure
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Table 8. Examples of students’ responses to question 1

Response elements Examples of students’s responses (E)
0
Lens made of transparent material.
. 14
material Lens made of glass. (26.4)
Lens made of transparent glass. '
Shape of lens is convex
. 2
shape of lens Lens is convex. 33)
Shape of Lens is prominent and convex. ’
light gathering and Lens gathers light. 9
diffusing Lens diffuses light. (17.0)
extension and Lens enlarges a image of an object. 3
. Lens enlarges or reduces a image of and
contraction . (15.1)
object clearly.
e of lens Convex lens is lens. 3
typ Concave lens is lens (5.7)
Lens is used to glasses.
se Lens is used to a telescope 18
4 4 pe. (34.0)

People use lens when they have poor sight.

284

light

gathering shape of type of
and lens lens
diffusing

extension
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contraction

#p<0.05
#%p<0.01

Figure 1. Correlation analysis among elements of students’s
responses about question 1

Table 9. Students’ representative drawing types of question 1.

Students’ representative drawings N(%)
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Table 10. Examples of student’s responses to question 2

Response 5 N
clements Examples of students’s responses %)
shave of lens Lens is convex. 33
P Shape of Lens is prominent and convex. (62.3)
axemsion and 8 L e @ image o and bt 2
contraction ens enlarges or reduces ge O objec 453)
clearly.
o of lens Convex lens is lens. 17
typ Concave lens is lens (32.1)
use Lens is used to glasses. 19
Lens is used to a telescope. (35.8)
light gathering Lens gathers light. 1
and diffusing Lens diffuses light. (1.9
UnAWareness I don’t know the role of lens. 6
I have no idea about scientific principle of lens. (11.3)
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Figure 2. Correlation analysis among elements of students’s
responses about question 2

Table 11. Students’ Representative drawing types of

question 2.
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Table 12. Examples of student responses to question 3

Response elements Examples of students’s responses N(%)

. . . . 33
light gathering Light gathers at one point (623)
light diffusin, Light diffuses far awa; 24
£ & Y (45.3)
. . o . . 17
light gathering and diffusing Light gathers or diffuses G2.1)
refraction Light is refracted 19
Light goes to different direction  (35.8)
reflection Light reflects (119)
burning len: Lens is burned 6
urning lens ens is burne (113)
burning paper Lens burns a paper (119)

light

gathering
and

diffusing

light
gathering

light

diffusing

burning
paper

9<0.05
#%5<0.01

Figure 3. Correlation analysis among elements of students’s
responses about question 3
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Table 13. Students’ representative drawing types of question 3.

Students’ representative drawings N(%)
. p ( -..‘:‘ o))
_AQ)7 &
A\ \ ) (113)
[ '
A
(a) (b)

Table 14. Analysis of students’ conceptions about features
of lens in scientific model construction activity
and infographic model construction activity
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N(%)
Scientific  Infographic
Category model model
construction ~ construction
activity activity
A.1.1. Shape of 39 42
convex lens (73.6) (79.2)
A.l. convex ?Bléi;?ggniii?; 32 35
lens (60.4) (66.0)
convex lens
A.13. Type of 17 23
A. Features convex lens (32.1) (43.4)
of lens A2.1. Shape of 40 41
concave lens (75.5) (77.4)
A2. concave gﬁi\/;ﬁgﬂe‘iiﬁg 32 35
lens (60.4) (66.0)
concave lens
A2.3. Type of 17 23
concave lens (32.1) (43.4)

A
Features of lens

| convex
lens

(a)

A.
Features of lens

convex
, lens

(b)

p<0.05
#%p<0.01

Figure 4. Correlation analysis among elements of students’s
responses about features of lens category in scientific
model construction activity(a) and infographic model
construction activity(b)
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Table 15. Analysis of students’ conceptions about features of glasses in scientific model construction activity and infographic

model construction activity

Category

N(%)

Infographic model
construction activity

Scientific model
construction activity

B. Features of

. B.1.1. What is glasses for near vision? 30(56.6) 39(73.6)
B.1. Glasses for near vision - - —
B.1.2.0bservation with glasses for near vision 22(41.5) 34(64.2)
glasses ) B.2.1.What is glasses for farsightedness? 28(52.8) 38(71.7)
B.2. Glasses for farsightedness - - -
B.2.2.0bservation with glasses for farsightedness 20(37.7) 35(66.0)

AZZ0] TAPHB.1)T HAIB(B2) ARo]2] AT rm=0.8900] 4]
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glasses for glasses for
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(a)

B.1 B.2.
glasses for glasses for

@ ncar vision 905** farsightedness GG

(b)
#p<0.05
#£<0.01

Figure 5. Correlation analysis among elements of students’s
responses about features of glasses category in scientific
model construction activity(a) and infographic model
construction activity(b)

Table 16. Analysis of students’ conceptions about light path
in scientific model construction activity and infographic
model construction activity

N(%)
Scientific Infographic
Category model model
construction  construction
activity activity
C.1. Light to pass through 25(472) 29(54.7)
convex lens
C. Light path C% Light fo pass through 3 ) Hesr g
convex lens
C.3. What is refraction of 34(64.2) 35(66.0)

light?

| C. Light path I

(a)

| C. Light path |

(b)

#£p<0.05
#%p<0.01

Figure 6. Correlation analysis among elements of students’s
responses about light path category iin scientific model
construction activity(a) and infographic model construction
activity(b)
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Table 17. Analysis of students’ conception about applications
of lens in scientific model construction activity
and infographic model construction activity

N(%)
Scientific  Infographic
Category model model
construction construction
activity activity
D.1. Collecting sun light 15(28.3) 17(32.1)
D. Applications 1, )\ o of Iens in our life  8(15.1) 9(17.0)
of lens
D.3. Making camera 11(20.8) 18(34.0)
D.2. A use D.1.
of lens in Collecting
our life sun light
B. .
Features of C. Light
glasses path
A27%*
e )
A. D.3.
| Features of Making
lens camera
(a)
T CEEER
D.2. A use D.1.
of lens in Collecting
our life sun light
B.
Features of
glasses
. .384* D.3.
Features of Making
lens camera
(b)
*p<0.05
**p<0.01

Figure 7. Correlation analysis among features of Ilens,
features of glasses, light path, and applications of lens
in scientific model construction activity(a) and infographic
model construction activity(b)
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Table 18. Analysis of scientific models used in

Effect of Infographic Instruction to Promote Elementary Students’ Use of Scientific Model

scientific model construction activity and infographic model construction activity

Category

N(%)

A.1.1. Shape of convex lens

Types of scientific models SM1 SM2 SM4 SM6 SM8 Total

Scientific model construction  7(132)  4(7.5)  1(1.9)  28(52.8) 0(0.0) 40(75.5)

Infographic model construction  4(7.5)  0(0.0)  0(0.0)  43(81.1) 1(1.9) 48(90.6)

_ Types of scientific models SM1 SM2 SM4 SMS
AL A.1.2. Features of observation g 4o " del construction  13(24.5)  1(1.9)  14(264)  5(9.4) 33(62.3)
Convex lens with convex lens
Infographic model construction 16(30.2)  0(0.0) 5(9.4) 17(32.1) 38(71.7)
Types of scientific models SM1 SM2
A.1.3. Type of convex lens Scientific model construction 16(30.2) 1(1.9) 17(32.1)
A. Infographic model construction 19(35.8)  6(11.3) 25(47.2)
Features .
of lens Types of scientific models SM1 SM2 SM6 SM8
A.2.1. Shape of concave lens Scientific model construction 6(11.3)  5(9.4) 29(54.7) 0(0.0) 40(75.5)
Infographic model construction  0(0.0) 4(7.5) 43(81.1) 1(1.9) 48(90.6)
Types of scientific models SM1 SM2 SM4 SM8
A2. A22. Features of observation “g & in T el construction 13(24.5)  1(19)  14264)  509.4) 33(62.3)
Concave lens with concave lens
Infographic model construction 16(30.2)  0(0.0) 6(11.3)  17(32.1) 39(73.6)
Types of scientific models SM1 SM2
A.2.3. Type of concave lens Scientific model construction 16(30.2)  2(3.8) 18(34.0)
Infographic model construction 19(35.8)  6(11.3) 25(47.2)
) Types of scientific models SM1 SM2 SM6 SM8
B.LL Whatvlissiﬁfjses for near =g G entific model construction  28(52.8)  0(0.0)  1(19)  1(1.9) 30(56.6)
B.L Infographic model construction 20(37.7) 15(28.3) 1(1.9) 0(0.0) 36(67.9)
Glasses for —
near vision BLL2.Observation wifh slasscs Types of scientific models SM1 SM4 SM8
o wih g Scientific model construction 13(24.5) 7(13.2) 2(3.8) 22(41.5)
B for near vision
. : Infographic model construction 11(20.8)  2(3.8) 14(26.4) 27(50.9)
eatures
of glasses o Types of scientific models SM1 SM4 SM6 SM8
- farsightedness? Scientific model construction 25(47.2)  1(1.9) 1(1.9) 1(1.9) 28(52.8)
o Infographic model construction 20(37.7) 15(28.3) 1(1.9) 36(67.9)
Glasses for T f scientifi del SM1 SM4 SM8
farsightedness _ _ ypes of scientific models
B.2.2.0bservation with glasses . .
for farsightedness Scientific model construction 12(22.6) 6(11.3) 2(3.8) 20(37.7)
Infographic model construction 11(20.8)  2(3.8) 14(26.4) 27(50.9)
Types of scientific models SM1 SM5 SMS
C.1. . .
Light to pass through convex lens Scientific model construction  1(1.9) 2(3.8) 22(41.5) 25(47.2)
Infographic model construction  4(7.5)  6(11.3)  27(50.9) 37(69.8)
C Types of scientific models SM1 SM5 SM8
Ny C2. . .
ng};lt Light to pass through convex lens Scientific model construction  1(1.9) 2(3.8) 20(37.7) 23(43.4)
pat Infographic model construction 2(3.8)  6(11.3)  26(49.1) 34(64.2)
Types of scientific models SM1 SM5 SM8
C3. . .
What is refraction of light? Scientific model construction 26(49.1)  2(3.8) 6(11.3) 34(64.2)
Infographic model construction 22(41.5)  0(0.0) 12(22.6) 34(64.2)
Types of scientific models SM1 SM8
D.1. . .
Collecting sun light Scientific model construction — 1(1.9)  14(26.4) 15(28.3)
Infographic model construction  2(3.8)  24(45.3) 26(49.1)
D. Types of scientific models SM1 SM2
Applic-ati D.2. . .
ons of A use of lens in our life Scientific model construction  8(15.1)  0(0.0) 8(15.1)
lens Infographic model construction 9(17.0)  7(13.2) 16(30.2)
Types of scientific models SM1 SM2 SM8
D.3. . .
Making camera Scientific model construction — 4(7.5)  7(13.2) 0(0.0) 11(20.8)
Infographic model construction 1(1.9)  9(17.0) 3(5.7) 12(22.6)

SMI-linguistic description, SM2- realistic drawing, SM3-diagram, SM4-table, SM5-theoretical model, SM6-scale model, SM7-analogical model, SM8-symbol model
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Table 19. Comparison of students’ scientific models between scientific model construction activity and infographic model

construction

activity

Scientific model construction activity

Infographic model construction activity
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Figure 8. Comparison of infographic types between scientific model construction activity and infographic model construction

activity ((a) :

non infographic, (b): function based infographic, (c) :

connection based infographic)
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Table 20. Analysis of students’ drawing in the view of infographic type

Type of infoeranhic Simple arrange type Location Time Number Process Function Connection
M £rap N(%) N(%) N(%) N(%) N(%) N(%) N(%)
Scientific model 40 0 0 0 0 9 4

construction activity (75.5) (0.0 (0.0 (0.0 (0.0 (17.0) (7.5)
Infographic model 13 0 0 0 0 18 22

construction activity (24.5) (0.0) (0.0) (0.0) (0.0) (34.0) (41.5)

Table 21. Analysis of students’ drawing in the view of visual perception of Gestalt theory

Visual perception

Type of infographic
P &P Proximity N(%)

Similarity N(%)

Continuation N(%) Closure N(%)

Scientific model construction activity 4(7.0)

0(0.0) 8(15.1) 3(5.7)

Infographic model construction activity 34(64.2)

10(18.9) 15(28.3) 24(45.3)
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