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The Analysis of 5th Graders’ Visual Representation

in Mathematical Problem Solving

Daehyun Lee®

Gwangju National University of Education

Abstract : Visual representation has been a useful tool in mathematical problem solving because it vividly
express and structure the variables in the problem. But its effects may vary according to the types of
problems. So, this study analyzes the survey results on the 5% graders’ visual representations using
questionnaire consisting of the routine problems and the non-routine problems. The results are follows:
The rate of correct answers in routine problems was higher than that of the non-routine problems. Even
though the subjects were asked to solve the problem using visual representations, the ratio of solving
the problem using the numerical expression was high in the routine problems. On the other hand, the
rate of solving the problem using visual representation was high in the non-routine problems. The
number of respondents who used visual representation in the non-routine problems was twice as many
as that of the routine problems. But, among the subjects who used visual representation in the
non-routine problems, the proportion of incorrect answers was also high, which resulted in using visual
pictures. So, it is necessary to provide an experience that can use various types of the visual
representations for problem solving and pay attention to the process of converting problems into visual

representations.
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Table 2. The number of corrector (The rate of correctness)

Hyats 2

= 1 3 5 2 4 6
dE2 ~(HEE) 43 (81.1) 42 (79.2) 41 (77.4) 32 (60.4) 32 (60.4) 29 (54.7)
B ZEE(%) 79.2 58.5
Table 3. The types of mathematical representations according to the corrector
o = qdad 2A HIEFSE =4
1 3 5 (%) 2 4 6 (%)
YA 4~ 43 42 41 126 (100.0) 32 32 29 93 (100.0)
. AlZtA 13 16 14 43 ( 34.1) 32 28 28 88 ( 94.6)
%;__’; A 30 26 25 81 ( 64.3) 4 1 5( 5.4)
FEE A4 0 0 2 2 ( 1.6) 0 0 0( 0.0
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Figure 1. The examples of using numerical expression with decorative figure
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Figure 2. The examples of using the visual representation in routine problems
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Table 4. The number of correct answers according to the mathematical representations

+ 3 g3t =4 HEd ek =4
qY e 1 2 3 1 2 3
B8 o A 16 6 5 14 7 20
[[r%“ ;E‘;l ESN 13 16 12 5 0 0
I AA 2 0 0 0 0
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g OigAt= 16 os Uehgon, vgete A0 A7) WEolw, 1f7lo] A 'l I #AIE ¢
M ¢ A g2 g 97T 5ol YERT. o] A v ety EAlAM = AIAA Blor WSt
A2 2 AAIA AR B1dS o8t =AE S 571 ol EAlolsle] o] H& FaTdZ =9l
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A 2 A=E FA5HIT o] Zif= Table 58 2AS 51 A FgE AR mo=2 HEAZ
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o= Uey, AlZA Eéd% o|-&gh A7t FFetd imagery) ¥ Hwang & Pang (2009)9] 1 i}
AN Fohe S &g & Qo E” B2HZ 7|gtos Ao AAIE oide] <fuet
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Table 5. The number of corrector and incorrect answer by the visual representation

=4 73 gFeE =4 HEdaE =4

[Z4| 1 3 5 (%) 2 4 6 (%)
Sk 4~ 16 21 19 56 (100.0) 48 42 42 132 (100.0)
HHA(%) 13 16 14 43 ( 76.8) 32 28 28 88 ( 66.7)
L GA 4 (%) 3 5 5 13 (1 23.2) 16 14 14 44 ( 33.3)
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Table 6. The types of visual representation according to the corrector
=4 5 g3 =Al Hgdate =4
/= 1 3 5 (%) 2 4 6 (%)
S SHA 4 13 16 14 43 (100.0) 32 28 28 88 (100.0)
Abst J=1(%) 0 0 0 0( 0.0 0 0 0 0 ( 0.0
2AH 2= (%) 13 16 14 43 (100.0) 32 28 28 88 (100.0)
| 2k L ot )
K\ e L ke L, i
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il Us |y o= QFFS, % ol it AR P
|2k %@%a%w e Y ik 6090 oelel j0yt5-2
Figure 3. The examples of using the spatial picture in non-routine problems
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Table 7. The types of visual representation according to the incorrect answer
23 93 dstd 24 HIEdehd =4
=4 1 3 5 (%) 2 4 6 (%)
Sk sHAHA 3 5 5 13 (100.0) 16 14 14 44 (100.0)
oEk 3H(%) 3 4 5 12 ( 92.3) 15 13 11 39 ( 88.6)
A 1 (%) 0 1 0 1( 7.7) 1 1 3 5( 11.4)
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