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Abstract

Today, the development of digitized information media and info-communications are bringing many changes.
Due to the development of IT thechnology, we can learn wherever, whenever, regardless of time and place.
Machine drawing subject is a very important in mechanical engineering course, but it’s studyed only basic
theory in a short period, average 1~2weeks. So that, students think that the mechanical drawing is of minor
importance. Such ideas make them difficult to impove sense of space in isometric drawing and drawing skill.

Therefore, in this paper, augmented reality-based contents through the system, Mechanical Drawing of
education to meet the effectiveness and satisfaction, student learning can be spontaneously it was construct
self-system. And, Theoretical part of the Mechanical Drawing is proposed ensure more efficient and easier training.

In this paper, we were test operation for user effectualness of proposed service at Korea Polytechnics
Colleges a industrial facilities management in Daegu. Target user are 66 students, and The students were
divided into experimental group and comparison group.

Experimental results, experimental group was able to do systematically experience many Projection Drawing
and Pictorial Drawing in short schooltime. And, The test operation results showed that have the possibility
to meet education effectiveness and user satisfaction in this augmented reality-based contents system.

Key Words : Mechanical drawing learning service, Mobile augmented reality, SMART phone, Pictorial
drawing, Projection drawing
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Tester group evaluations before study Comparison group evaluations before study
average Profie;:on Arrangement| Scale Re;azt;on average PrOfierfetlon Arrangement| Scale Resliizt;on
94.7 98.0 81.3 85.0 100.0 70.5 35.3 87.5 195.8 75.0
71.3 72.9 68.8 67.5 70.0 79.8 95.3 50.0 84.2 33.3
97.2 98.8 93.8 90.0 100.0 84.4 90.6 50.0 87.5 79.2
69.1 71.5 37.5 75.0 75.0 72.8 63.6 75.0 80.8 100.0
21.0 23.6 12.5 20.8 16.7 89.7 91.3 87.5 86.7 87.5
0.0 0.0 0.0 0.0 0.0 16.0 21.1 0.0 22.5 0.0
21.2 25.6 12.5 22.5 8.3 44.5 48.6 25.0 49.2 36.7
70.0 74.2 62.5 61.7 66.7 11.5 15.0 0.0 16.7 0.0
66.3 67.8 75.0 59.2 61.7 70.0 71.1 68.8 70.0 66.7
46.8 66.2 0.0 30.8 16.7 77.5 99.2 0.0 95.0 25.0
27.6 37.2 12.5 18.3 8.3 0.0 0.0 0.0 0.0 0.0
14.2 19.7 0.0 15.8 0.0 76.9 75.0 87.5 79.2 75.0
23.1 32.5 0.0 24.2 0.0 65.6 74.8 50.0 45.0 60.0
21.0 29.0 0.0 24.2 0.0 70.7 78.1 50.0 65.8 60.0
17.5 22.7 0.0 25.8 0.0 43.9 50.0 0.0 42.5 50.0
46.8 50.0 25.0 45.0 50.0 53.1 58.3 56.3 45.0 38.3
46.0 50.0 25.0 40.0 50.0 80.2 83.1 77.5 75.8 75.0
52.4 63.5 12.5 45.8 40.8 97.9 98.8 93.8 95.0 100.0
77.5 80.4 62.5 78.3 75.0 58.5 62.5 55.0 53.3 50.0
31.0 42.8 0.0 27.5 8.3 73.0 74.2 75.0 65.0 75.0
40.3 46.7 25.0 31.7 33.3 67.6 68.8 68.8 60.0 70.0
66.6 67.9 62.5 65.8 65.0 47.3 50.0 37.5 45.0 45.0
89.3 91.6 87.5 84.2 86.7 16.8 24.0 0.0 15.8 0.0
70.4 70.8 62.5 73.3 70.8 65.0 67.1 75.0 55.0 60.0
59.8 72.7 12.5 50.0 50.0 81.8 83.4 81.3 82.5 75.0
82.0 98.1 0.0 85.8 68.3 54.0 62.5 0.0 51.7 58.3
53.8 58.3 37.5 50.0 50.0 37.1 36.7 18.8 42.5 45.8
10.8 15.8 0.0 8.3 0.0 92.5 96.5 87.5 90.8 81.7
33.1 45.0 12.5 17.5 15.0 63.6 66.7 62.5 60.0 55.8
51.7 55.6 37.5 47.5 50.0 70.4 72.1 75.0 65.0 65.8
0.0 0.0 0.0 0.0 0.0 82.3 94.6 0.0 90.0 80.0
0.0 0.0 .0.0 0.0 0.0 79.0 86.0 62.5 70.8 70.0
31.0 42.8 0.0 27.5 8.3 76.0 77.9 75.0 75.0 70.0
65.3 68.7 37.5 67.5 68.3
66.3 70.0 43.8 65.8 66.7
Fig. 8 Before class assessment
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Tester group evaluations before study Comparison group evaluations before study
average Proff;;mn Arrangement | Scale | Relation size | average PrOfierleon Arrangement| Scale | Relation size
72.6 73.2 70.0 70.8 73.3 65.9 66.1 62.5 75.0 58.3
73.1 72.9 75.0 74.2 71.7 62.9 61.5 62.5 68.3 63.3
72.9 73.6 63.8 74.2 75.0 68.0 67.8 68.8 69.2 66.7
61.9 62.1 55.0 65.8 61.7 63.7 64.1 58.8 65.8 63.3
47.8 53.6 38.8 45.0 33.3 69.1 67.9 68.8 71.7 71.7
27.3 30.2 12.5 30.8 21.7 29.8 35.4 25.0 30.0 10.0
30.6 36.8 25.0 25.0 15.0 6.1 8.9 0.0 3.3 1.7
74.5 75.0 70.0 75.0 75.0 0.0 0.0 0.0 0.0 0.0
58.3 58.3 62.5 62.5 51.7 54.7 51.0 70.0 59.2 55.0
29.3 32.4 42.5 20.8 16.7 66.8 64.6 57.5 73.3 75.0
58.7 62.1 41.3 60.8 55.0 0.0 0.0 0.0 0.0 0.0
20.4 21.6 18.8 21.7 15.0 72.1 71.0 75.0 73.3 73.3
55.4 60.8 45.0 52.5 43.3 59.8 58.4 50.0 63.3 68.3
64.6 66.0 51.3 60.8 71.7 61.9 70.5 63.8 40.0 48.3
49.6 52.1 43.8 57.5 35.8 47.9 46.9 50.0 60.0 38.3
50.9 53.0 43.8 51.7 46.7 40.5 45.8 27.5 35.0 33.3
48.0 51.7 37.5 55.0 33.3 72.9 72.9 68.8 73.3 75.0
28.2 36.1 12.5 26.7 8.3 67.2 70.9 25.0 72.5 75.0
66.4 67.4 38.8 74.2 73.3 37.9 37.2 45.0 42.5 31.7
71.1 72.1 60.0 74.2 71.7 69.1 70.5 57.5 71.7 68.3
44.0 44.2 38.8 47.5 43.3 57.5 59.2 56.3 59.2 50.0
70.5 72.1 57.5 73.3 70.0 34.2 35.9 31.3 35.0 28.3
66.2 69.3 63.8 68.3 53.3 30.6 37.4 10.0 30.8 16.7
29.1 30.8 18.8 33.3 25.0 41.0 42.5 30.0 43.3 40.0
71.0 73.1 57.5 72.5 70.0 32.8 32.6 50.0 35.0 20.0
70.7 71.8 58.8 71.7 73.3 55.3 56.3 15.0 70.0 63.3
66.1 68.2 56.3 69.2 61.7 61.5 61.0 67.5 62.5 58.3
7.3 7.1 12.5 10.0 1.7 72.5 71.7 75.0 75.0 71.7
22.3 26.3 17.5 20.0 11.7 71.8 72.1 62.5 73.3 75.0
52.5 54.8 50.0 54.2 43.3 65.9 67.3 62.5 70.0 58.3
55.6 59.0 51.3 54.2 46.7 59.6 58.9 56.3 67.5 56.7
27.4 35.5 25.0 15.8 8.3 65.3 66.3 63.8 60.8 66.7
65.4 67.6 57.5 67.5 60.0 37.9 37.1 43.8 40.0 35.0
51.8 54.3 44.6 52.6 46.0 71.8 71.5 70.0 74.2 71.7
62.2 59.3 62.5 67.5 68.3
52.5 53.2 48.4 54.6 50.2
Fig. 9 After class assessment
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