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The purpose of this study is to analyze elementary students’ conceptual metaphor forms of light through
their image schema of light. The participants were 162 6" grade students from G city, Gyeongsangnam-do.
For this study, the analysis framework was developed as image schema analysis and systemic functional
grammar analysis. Then, students’ metaphorical expressions of light concepts were analyzed by the
framework(image schema analysis and systemic functional grammar analysis). The findings are as follows.
First, in the understanding of source of light, students had two structures of light. (a)Light comes out
from a light source and goes straight in space. (b)Light is dispersed around a light source. Second,
in the understanding of the process to see a material, students had five structures including scientific
concept as light came out from a light source approaches the material and reflects off the material,
then the light goes into the person’s eyes. Third, in the understanding of reflection of light, students
had four structures including scientific concept as light came out from a light source approaches the

mirror and is reflected from the mirror.
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Figure 1. Framework for analysis of metaphor expression
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Table 1. Classification of image schema

Main image g
< Sub image schema
schema
. Up-down, front-back, left-right, near-far,
Direction
center-boundary, contact
Process Pathway, status, circulation
Container Inclusion, inside-outside, surface, full-empty, contents
. Balance, registration, enforcement, barrier removal,
Capacity . .
power, blockade, transformation, attraction
.. Merge, gathering, division, repeat, part-total, mass-add,
Continuity . £ 8 & peal, p
link
Existence Removal, limit, space, object, material, coincidence
Contrast Dark-bright, many-small, fast-slow, good-bad, etc.

Table 2. Symbols of main image schema

Image schema Symbol Image schema

Table 3. Analysis of elements of systemic functional grammar

Element Meaning
Act - Who is the actor making meaning?
ctor . L
- Kinds of actor: Causal Agent(CA), Participant(P)
- What thing happens between actors?
- Kinds of process:
®material: One thing gives action to other thing.
Process mmind: sense(seeing, feeling), emotion(like, afraid),

perception(thinking, knowing, understanding, etc)
mrelation: Relation between the two things are formulated.
mexistence: Something which exists or occurs

Which change or result is appeared by the process occurred
Goal between actors?
Goal may not be appeared.
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Table 4. Questions for asking about light conception

Content of question Concept related to light

1 What is light source? Definition of light source

Symbol
Continuity image

schema m

Direction image
schema

Process image
schema

Existence image O
schema

O

Container image
schema

Power image
schema

<>
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2 Explain how light propagates

from a light source, Straight propagation of light

Explain how a tree is seen to Process which an object is
eye. seen

Explain how light propagate

. - Reflection of light
when it meets a mirror.
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Table 5. Students’ responses

to question of the meaning of light source

Meaning of light source and relation between light source and object

Meaning of light source Response about only lighting Response about both object lighting by itself Total(%)
by itself and object lighting by reflection

Object making light by itself 53(32.7) 74(45.7) 127(78.4)

Lighting object 12(7.4) 23(14.2.0) 35021.6)

Table 6. Students’ conceptual metaphor forms about the light from light source

Symbolic structure of image

Systemic function grammar analysis

Kinds of image schema

schema Actor Process Goal
[form 1]- coding symbol: S1
@. CA: light Existence Ex1ste.nce: light is a material
. Container: space
P: space texist

—

Continuity: scattered existence, continuos total existence

® Mental images expressed by students about light propagation from light source

I B O o
® o® e o o ®e
ce® 2 e . %
S1b Slc Sid
[form 2]- coding symbol: S2
Existence: light is matter.
@0# CA: light Matter Container: inside of light source, outside of light source
— P: space :propagate Process: coming out from inside to outside, coming out

from surface of the light source

® Mental images expressed by students about light propagation from light source

S2e S2f S2g

S2h

% Reference (kinds of image schema):

IQ,(existence), D(container), I]::>(pr0cess), m(continuity)

CA: causal agent, P: participant
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Table 7. Frequency of each conceptual structure about light from light source

Classification of

. . .
Question Form of structure Mental image Frequency(%) Total(%)
Sla 11(6.8)
Slb 5(3.1)
S 43(26.5)
Sle 19(11.7)
Light coming out from light Sid 8(4.9)
source S2e 32(19.8)
S2f 25(15.4)
s2 119(73.5)
S2g 16(9.9)
S2h 46(28.4)
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Table 8. Students’ conceptual metaphor structure about process of object seen

Image schema structures

Systemic function grammar analysis

Kinds of image schema

represented by symbols Actor ‘ Process Goal
[form 1]- coding symbol: W1
P1 . matter: Existence: light is a matter.
CA: light . .
. . Pr : light from th
Oéo Pl: tree being Tree is seen by light ocess: light from the sun goes to tree, and then goes
—= @ P2 reflected; coming into eve to man/woman.
h ) direction of light is & ye. Power: sun light is reflected by the tree, and the

P2

changed.

direction is changed.

® Mental image expressed by students

[form 2]- coding symbol: W2

P1
O

@1

—
O

P2

CA: light
Pl:tree
P2:human

matter:
Light comes out from
tree.

The tree is seen when
the light enters into
the eye.

Existence: light is a matter.
Process: light is transmitted from tree to man/woman.

® Mental image expressed by students

\wiboe,

L Y]

w2

Sun

)

% Reference (kinds of image schema): Q,(existence), <O>(power), I]::>(process), OO0 (continuity)

CA: causal agent, P: participant

Table 9. Students’ conceptual metaphor structure about process of object seen

Image schema structures

Systemic function grammar analysis

Kinds of image schema

represented by symbols Actor ‘ Process Goal
[form 3]- coding symbol: W3
P1
Oéo CA: light Matter: Existence: light is a matter
= Pl:tree Lioht ;1rrives at the tree Object is seen. Process: sun light propagate to the position of the tree,
P2:human & ’ and no more propagating.

P2

® Mental image expressed by students

[form 4]- coding symbol: W4

oéo @"

P2

CA:
human
P1: tree
P2: Sun

Matter: eye light is
reflected by tree.
Direction of light is
changed.

Object is seen if
eye light reflect
by it arrives at the
sun.

Existence: light ia a matter.

Process: light from an eye transmits to tree, and then
goes to sun.

Power: light from an eye is changed in direction by
reflecting at tree.

® Mental image expressed by students

@ Sun

% Reference (kinds of image schema): ,Q(existence), <K]>(power), I]::>(process), m(continuity)

CA: causal agent, P: participant
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Table 10. Students’ conceptual metaphor structure about process of object seen

Image schema structures Systemic function grammar analysis

represented by symbols Actor

Process

Goal Kinds of image schema

[form 5]- coding symbol: W5

P1
CA: light Matter: . . .
. . . . Exist . light tter.
— % P1: tree Light arrives at an | The object is seen. P;{;z;r:esu;gﬁ }: aoen;at:ran eve
P2: human eye. ’ it 8 Ve
P2
® Mental image expressed by students
000,
i
i
W5

% Reference (kinds of image

schema): .Q.(existence), <Kj>(power), I]::>(process), m(continuity)

CA: causal agent, P: participant
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Table 12. Students’ conceptual metaphor structure about reflection of light

Image schema structures Systemic function grammar analysis
represented by symbols Actor Process Goal

Kinds of image schema

[form 1]- coding symbol: R1

Existence: light is a matter.

. Matter: . . . .
o—= .00 ji CA: ¥1ght Light arrives at mirror. - . ' Process: light arrives at mirror, and then goes to
= P P: mirror mitror / direction of light is | space.

propagation is changed at mirror.

Light is reflected by | Direction: direction of light propagation is changed.

changed.. Power: reflection occurs at mirror. Direction of light

® Mental images expressed by students

. light lich
ght
light bulb @ bulb
bulb @

A& .
" mirror mirror )
£ »g mirror
Rla Rlb Rlc
[form 2]- coding symbol: R2
o—= .00 %g? CA: light matter: Light is existence: Light is a matter.
= P P: mirror Light arrives at mirror absorbed. process: Light arrives at mirror.

® Mental images expressed by students

light @
bulb

R2d

mirror

% reference (kinds of image schema): Q,(existence), <O>(power), I]::>(pr0cess), m(continuity), '{l:'(direction),

CA: causal agent, P: participant

Table 13. Frequency of each conceptual structure about light reflection

Classification of

Question Form of structure el A Frequency(%) Total(%)
Rla 51(31.5)
R1 R1b 70(43.2) 137(84.6)
He A Ric 1609.9)
R2 R2d 25(15.4) 25(15.4)

Sol sk, sHEe] ARl FHOR EFAN Lk o] gk ofn 4] $3S Rla, Rib, Rle A Hxjolck Rlak &4
gl H215 uhbso] Uolzith, EEelA L Wo] ASS o] Aol sk uf QA dhke] BUR 272 Wateie
HILFA 7oA A% UolIe, “E5oIA e Wo] ALel WAL A9E ekl AOR 315%2] SHgSo] sigEla Beta Aol
wof th ko Zhtk, AHEA A ke Wo| ALl whatslel sk Ribl £50] ol Agel whtE o it viaztol
Folerh ol olrk ShEe] SRl £AENN Lhe ol AL ThE Fefola wo) A Wake EelN Holxi aro R o]
off ek 3 T WAk Uobrhs ZolA THY ofulx] 2vlnb A% Wik Riek 4EelA ke Wo] Aol o] uiplof
AFGEIGIL Wo] A2o] whitsle] Wao] ub Zod Felolnld Lol Qi WREOR th Bolel uAS Lkl Aol 99%
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Figure 2. Correlation between conceptual metaphor structures
of light from light source, process that object is seen,
and reflection of light
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Table 14. Elementary students’ conceptual understanding

structures about light from light source(S), process
that object is seen(W), reflection of light(R)

light from light

process that
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