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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. 2. Screen for external visual cueing
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Fig. 3. Screen for internal visual cueing
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(rotation, enlargement, object manipulation)
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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
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