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<ABSTRACT>

The purpose of this study is to see if there is any difference in the cognitive load of fifth graders according to
the type of mathematical patterns in the task of finding regularity of patterns. To do this, the process of finding
regularity solutions for 35 fifth grade students was recorded by using an eye-tracker and the correct response rate,
self survey and the total visit duration were analyzed. As a result, there were no significant differences in
representation patterns. The pattern of ‘growth-deformation method of creation” and ‘geometric property’ were
generated the lowest accuracy ratio, the highest cognitive load survey result, and the longest total visit duration.
Based on these results, for learning of various types of pattern, it is considered appropriate to apply patterns of
numbers and picture expression together from the beginning. And cognitive loads of ‘growth-deformation’ and
‘geometrical properties’ is judged to be greater than other generation methods and properties of pattern. So it is
considered appropriate to apply 'repeat pattern' and 'physical, relational pattern at the beginning of pattern learning

and 'growth-deformation pattern' and ‘geometrical property pattern' are needed to handle later in pattern learning.
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II. Theoretical Background
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III. Materials and Methods

1. Participants
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<Table 1> The pattern tasks

Expressi  Generati .
Attribute Num. Task
on on
55565556555 ¢[7]
Geometrical 1
5 5 5 3
. 71777 7.7702
Repeati . ! !
Physical 1
18 7 7
Number
Relational 1
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Rotatin .
Geometrical 1
g
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* No patters because it is too difficult for elementary School students

4. Data analysis
7}. Analysis of correct answer rate
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t}. Analysis of total visit duration
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[Figure 1] AOI example

III. Results
1. Cognitive load according to pattern
expression

7}. Correct answer rate
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<Table 3> T-test for correct answer rate mean

between pattern representation forms

Expression N mean t
Number 35 0.864
0.814
Picture 35 0.841
*p<.05

L}, The results of cognitive load self-survey
Ae o] TR0l AX N AAE Aol £

g GFe FEA dotry] 915t “H%E% 4
A4S AA % An= <Table 4> #uh A9 1
H R Aol AAFE ATPEA e AdEAbs

Aoz wol HE EAFHL <

T Aol FoF TS mAA &

¢

<Table 4> T-test for self survey mean between pattern

representation forms

Expression N mean t
Number 35 2.738
0.277
Picture 35 2.690
*p<.05

t}. Total visit duration
sfele] a2 o] Al

>
=
2
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o
%
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<Table 5> T-test for the total visit duration mean

between pattern representation forms

Expression N mean t
Number 27 13.943
-0.366
Picture 27 14.154
*p<.05
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2. Cognitive load according to pattern
generation
7}. Correct answer rate
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<Table 6> T-test for correct answer rate mean

between pattern generation methods

<Table 7> T-test for self survey mean between

pattern generation methods

generation N mean t
repeatin repeatin, 35 0.952
P . & P . ¢ 3.110%**
-rotating rotating 35 0.821
repeatin, repeatin, 35 0.952
P & P ¢ -0.258
-symmetry symmetry 35 0.957
repeating repeating 35 0.952
. - 7.667**
-inc. strain in. strain 35 0.667
rotating rotating 35 0.821
-3.098**
-symmetry symmetry 35 0.957
rotating rotating 35 0.821
. . 2.844**
-inc. strain in. strain 35 0.667
symmeti symmetry 35 0.957
'ym ry 8.964%*
-inc. strain in. strain 35 0.667
*#p<.01

. The results of cognitive load self-survey

A o] Aol AA e ATpEE At F
o3 FEFS A=A Loty 9 dexmE 3
& AA e A= <Table 7>3 2t ‘WrE-o %’
= A ymA SN AR ATk
of Hitart Frel vk W ol Hste] 3
W S7pAEd W, a2 e Hlete] S
AL W AT AT Rghel v—%o}ﬂl =
e, whebA siEle] A2 IA R AT R

generation N mean t
repeating repeating 35 2.239
. . -2.262%*
-rotating rotating 35 2.786
repeating repeating 35 2.239
1.266
-symmetry symmetry 35 2.067
repeating repeating 35 2.239
. ) . . -7.924%*
-inc. strain in. strain 35 3.790
rotating rotating 35 2.786
2.894%*
-symmetry symmetry 35 2.067
rotating rotating 35 2.786
. . . i -3.514%*
-inc. strain in. strain 35 3.790
symmetr symmetry 35 2.067
'ym y . . -8.716%*
-inc. strain in. strain 35 3.790
**p<.01

t}. Total visit duration

St =
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<Table 8> T-test for the total visit duration mean

between pattern generation methods

generation N mean t
repeatin, repeatin, 27 15.830
P : g P ' g 3.499%%
-rotating rotating 27 12.676
repeatin, repeatin 27 15.830
P & P & 5.996**
-symmetry symmetry 27 10.213
repeating repeating 27 15.830
. . . . -5.606**
-inc. strain in. strain 27 20.497
rotating rotating 27 12.676
3.094**
-symmetry symmetry 27 10.213
rotating rotating 27 12.676
. . . . -5.450%*
-inc. strain in. strain 27 20.497
symmetry symmetry 27 10.213
. : . . -7.450%*
-inc. strain in. strain 27 20.497
**p<.01
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3. Cognitive load

attribute

according to pattern

7}. Correct answer rate
ele] &Aool AFE Fo TS v

pal

Potur] HAstel WSEE AL ANF At
<Table 9>} 2t} 7]st-=e'et 7lat-dA4 &
A zrell fregt AEE Fd vt AT B &
AR Lol wiske] a4 £4A W Pl §
ostA skoteh webd sHEe &4 AdEe #
ogk d3%E mATa B 5 Utk
<Table 9> T-test for correct answer rate mean
between pattern properties
generation N mean t
geometrical geometrical 35 0.681
) -5.856%*
-physical physical 35 0.866
geometrical geometrical 35 0.681
i -8.403%*
-relational relational 35 0.918
physical physical 35 0.866
. -1.980
-relational relaional 35 0918
**p<.01
L}, The results of cognitive load self-survey
Ao &4go] QAR AT AR Asbe] FolF
BEFE A=A Gotry] At SRR tHAS
AAIG A= <Table 10> Zt}h ‘7]s-22's}
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<Table 10> T-test for self survey mean between

pattern properties

generation N mean t
geometrical geometrical 35 3.120
. 1.341
-physical physical 35 2.934
geometrical geometrical 35 3.120
. 8.319%*
-relational relational 35 1.886
physical physical 35 2.934
. 6.690**
-relational relational 35 1.886
**p<.01

t}. Total visit duration
el o] &Aool AlAHRTAIRe freolst JEs 1
fsxE tA4ds 2

A=A Lot 7] flske] w8 Ade AAg
A3} <Table 11>3 2t} 7)8k-22'9} 7)8k-¢

A AEAZS] BREAL Fl5A e
ok Belsh wAH 4ol vstel A1 A £4Y o)
AdLEAL FAGA @ A wAA A

e AAFEAZ ol JFS Rt

<Table 11> T-test for the total visit duration mean

between pattern properties

generation N mean t
geometrical geometrical 27 15.830
. 2.737%*
-physical physical 27 13.134
geometrical geometrical 27 15.830
. 3.196%*
-relational relational 27 12.896
physical physical 27 13.134
. 0.367
-relational relational 27 12.896
**p<.01

IV. Conclusions
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