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[Abstract]

Interactive 3D learning materials are used in various fields for advantages such as immediate feedback and declarative
knowledge acquisition, but complex interactive functions in learning materials may reduce learners' attention, concentration and
lead high cognitive load. Therefore, it is necessary to consider learning materials design that can reduce extraneous cognitive load
and increase attention and concentration by providing appropriate visual cues for effective use of interactive 3D learning materials.
In this study, the effect of the visual cueing types on cognitive load according to the degree of interactivity of interactive 3D
learning materials was identified. It was confirmed that providing both high and low-level interactive 3D learning materials with

external visual cues is effective in reducing extraneous cognitive load and increasing germane cognitive load.
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Fig. 1. Research Design
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Fig. 2. Screen for external visual cueing

T8 3. LHE AIZIhA HZas
Fig. 3. Screen for internal visual cueing
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Fig. 4. Object manipulation function of interactive 3D

learning materials with a high degree of interaction

(rotation, enlargement, object manipulation)
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Fig. 5. Rotation function of interactive 3D learning
materials with a low degree of interaction

3-4 AN ET

T AZHE SA5te] 3
%Z}B] %a‘/‘ & 2‘*"] 0}7] <] H AP AR ROT(Purdue
RS sk 36]. ROT
A= 3D %‘ ]—% -‘4*“]%—* “ﬂ A elE A ets] et
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If you turn this figure in the same direction as
the example above, choose the shape of the
figure that might appear,

= 8 c [ €
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Fig. 6. Example item for ROT

1 If you turn the figure on the left,
it becomes the figure on the right,
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Z 587} 91|53 AAE A= sk 83 AlZiebAol] tigk 4714 o] Sl et 3k AuE
TAsle] AT 2 e FLwEe 37 e et
Pre—test min o gt xfolE E1317] 913 AU M-S x18eict. #;
1-1.| Pre—test for spatial ability of learners 10 g 842 SPSS 25.02 8319931, o] =2 05|t
1-2.| Experimental group building -
v
Notice v. 2 o
o Explgnatiqn for learning objectives and materials 10
manipulation 4-1 7|85 9 7|xAl2 &AM
v
Step 1 (Lens) UAFEHEAS 2As7] Yl R8s 609 QIR F-sEA}
High Low High Low of A it # BFEAA A= <GE DI Ah FAF R
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Intgrlagchtivit Intel_rg\(lsvtivit Int;fcr;ivit InteLrZ\::Vtivit Shapiro-Wilk#t& #4J8te] 7F 1A Re}l frEEo] A4
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ot 7|84
Table 1. Descriptive statistics on cognitive load according
to the degree of interactivity and types of visual
cueing

CL*
Group case |ICL** ECL*** GCL****
M SD M SD M SD

High Interactivity
+
Internal
Visual Cueing
High Interactivity
+
External
Visual Cueing

15 | 9.8 | 4.75|16.2 | 3.97 | 18.4 | 4.87

15 8.2 | 4.25|11.27| 4.74 | 27.53 | 7.83

Low Interactivity
+

Internal
Visual Cueing
Low Interactivity
+
External
Visual Cueing

Total 60 |8.77 | 4.34 |11.68| 4.86 | 25.33| 7.38

+*Cognitive Load, *=*Interinsic Cognitive Load,
***xExtraneous Cognitive Load, ****Germane Cognitive Load

15 8.8 |3.73|9.87| 3.8 |27.33|6.17

15 | 8.27 | 4.82| 9.4 | 3.96 |28.07| 6.12

JAE|HE Y. 3D FEAg Aol wE AIZeA AlTH3
of w2 QIX|FEE EAE WA, dYEakEe AAst
7] 93] A 7S Q1§35 el thEt Levened] S&A
A 717 A, frelgE 05904 Het 3 24F 2oz} #-2l5)k
A & AS FRIGTHNAIA A F-8l=.544, 2JAH Q14|
H-31=.682, E4 Q1A H-351=1.685). Wb AYEAHEA
S A7) Q3 SR 7HS 530

B 2. A4SZE YT AT HMZRE e 2X|F5t
Qo At M ZT}
[ Ly

Table 2. The results of one-way ANOVA of cognitive load
according to the degree of interactivity and types
of visual cueing

Dependent Variable SS df MS F Jo) n2

Between | 546 | 3 | 82 |.422| 738 | -
Groups

ICL | Within 14068 13| 56 |19.43| - | - | -
Groups

Total 1112.73 | 59 - - - -

Between 145.4 | 8.51 | .000 | .31

Groups 436.32 ) 3 4 3 * 3

CL |ECL| Within | 955 67 | 56 |17.08| - | - | -
Groups

Total 1392.98 | 59 - - - -

Between 96573 3 321.9 | 8.02 | .000 | .30

Groups 1 1 * 1

GCL| Within | 50476 | 56 |40.14| - | - | -
Groups

Total 3213.33 | 59 - - - -

*p<.001
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Table 3. The Tukey results of extraneous and germane
cognitive load

Depende Group
nt M SD p ES
Variable | Control Experimental
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