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A Study on the Effects of 3D Training Material to Enhance
Ability of New Trainees to Read Installation Drawings for
Electrical Equipments in Shipbuilding

Jongmin Lee*, Jongseong Kim™**
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Abstract

3D training material has been developed to enhance ability of new trainees to read installation drawings for electrical
equipments in the shipbuilding. It is very difficult for novice workers even to grasp shapes of objects let alone to
understand installation procedures from conventional 2D training drawings due to ambiguous symbols and abbreviations
in representing installation procedures. To mitigate such difficulties, a novel learning material based on 3D modeling
has been implemented and applied to an actual training course to find out its effects of achievement levels of new
trainees. Resultant 3D training material is found to be very effective to help new trainees grasping complicated
installation procedures requiring multiple knowledge as well as understanding symbols and abbreviations in the drawings,
which may indicates the necessity of incorporating 3D-based contents in the training for shipbuilding in the future.
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Fig. 1. Dimensions shown in an installation drawing
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Table 1. Criteria for homogeneity test of new trainees
Categories Points
Attendance 25
Grade 20
Age 15
Proof of military service 15
Certificate 15
Award 10
Total 100
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Table 2. Results of the homogeneity test
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Table 3. Average scores of two groups by difficulty levels

Average | Standard Difficulty Average | Standard
Category L t(p) value o t value | p value
score deviation levels score deviation
A 252 3.06 _ Al 463 27.62
Age -1.051 (0.297) High -3.037 0.003
B 26.1 417 B 65.8 2320
Total A 64.1 599 Al 618 16.60
. 1.588 (0.118) Moderate -2093 | 0.040
(Point) | B 61.7 505 B| 717 21.19
A 13.3 391 Al 755 23.30
Grade 0366 (0.715) Low 0098 | 1999
paint B 12.9 469 B 76.1 2122
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Fig. 3. Comparison of the average scores of two groups
with respect to difficulty levels
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Table 4. Survey on the level of practical experiences prior
to attending the training class

Categories Results

# of experienced workers 4 (13.3%)

Working period All less than 3 months

Assigned task Cable installation

# of workers who has never

seen any shipouilding drawings 3 (3/4)
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Table 5. Survey on the workers' ability to read drawings

Categories Response rate
1) Able to work independently 71.4%
2) Increase in confidence at work 78.6%
3) Important to learn how to read
) ) . 92.9%
drawings prior to working
* Qverall outcome 81.0%

Positive reponse rate
100.0% 92.9%

297 89 3%
90.0% —
) 78.6%

£0.0% RN

1 67.9%

o i, 0,

70.0% 64.3% 64.3% 60.7%

60.0% 53.6% 53.6%
50.0%

Overall outcome: 70.0%

40.0%
30.0%
20.0%
10.0%

0.0%
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Terms for the directions of the ship

(1)

(@) Shipbuilding procedures

(3)  Names & symbols of various zones in the ship
(4) How to differentiate drawings

(5) Coordinates used for the installation drawing
6) Meanings of coaming symbols

(7 Meanings of symbols in installation drawings
(8  Numbering of blocks

9 Major equipments inside the engine room

(

10) Cable routes
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Fig. 4. Self-evaluated test results by trainees on the
effectiveness of the developed 3D learning material
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Table 6. Results of the survey on the usefulness of 3D
learning material for training

Categories Response rate
1) Help to read the practice drawing 86.4%
2 S;Is“ (tg ?;;Sctrately perform the 86.4%
3) Help reduce hands-on time 72.7%
+ Overall outcome 81.8%
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