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Application of Serious Games for Effective Construction Safety Training

Son, JeongWook®, Shin, Seung-Woo', Yi, June-Seong
"Department of Architectural Engineering, Ewha Womans University

Abstract : Construction safety training has mostly relied on one-way transference of instructors’ knowledge to trainees through
traditional media such as textbooks and lecture slides. However, safety knowledge could be more effectively acquired in
experiential situations. The authors proposed a serious game to provide a comprehensive safety training environment. Trainees
who assumme the roles of safety inspectors in the game explore a virtual construction site to identify potential hazards and
learn from the contents of feedback created by the game as a result of trainees” input. The paper reports details of the game
design and development process. The test results indicated that trainees were motivated to refresh their safety knowledge,
increased their learning interests, and enjoyed the learning process. In addition, trainees showed positive attitudes towards
using the game scoring as a way of evaluating their safety knowledge. The test results encouraged the continuous

development of the game.
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Fig. 4. Example of General and Construction—Specific
Safety Violations
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Level List of Safety Violations

¢ Holes on the floors without covers

¢ Hammer rests on the edge of the scaffold

¢ Uncap rebar

«  Trench -over 4 deep with no protection systems in place
Low * No perimeter cables along the perimeter steel columns

»  Scaffold missing guard rails and toe boards

*  Worker on the ladder reaching too far

¢ No guardrails around stairwell

¢ Missing hardhat when standing underneath scaffolds

e Carrying a tool by the cord

*  Carrying lumber wio gloves

¢ Missing safety glasses when using nail guns

o Electrical - distance between the crane and the power line is < 10'
¢ Personnel inside the swing radius of a crane

¢ Cement truck backing onto a worker

*  Worker standing undemeath the (moving) hoisted loads

e Worker climbing scaffold bracings

¢ Nails remaining on lumber

¢ Material storage - lumber stacking too high

¢ Ladder not properly secured or set up

e Scaffold platform not fully planked

Medium *  Scaffold base plate sits on shaky objects instead of on firm
foundation

¢ Rusting or damaged shoring posts

¢ Electrical tools not in use are plugged in

« Crane outrigger on unstable bases

« Workers on aerial lifts without fall protection

*  Trench-spoil pile too close to the trench, no means of egress/access,
equip working right at the edge, working outside the trench box

e Using bump hat (instead of hardhat)

*  Workers wearing athlete shoes

e Man using jackhammer wjo hearing protection

¢ More than one person on a ladder at one time

« Elevated concrete pouring bucket on top of employees

¢ Ladder not set at a 4-to-1 angle

¢ Using the stepladder to gain access to upper levels

e Step ladders on top of scaffolds

¢ Material storage - stacking pipes in racks facing main aisles

* Material storage - inside buildings under construction shall not be
placed within 6" of any hoist way or 10' of an exterior wall

High

*  Steel columns w/ only 2 anchor bolts on the bottom

¢ Workers standing on buckets to reach for high objects

*  Workers on walkways exposed to opening with extreme hazardous
conditions W/o guardrails

¢ Trench -means of egress/access over 25 of reach, ladder not
extending 3 above the trench box, trench box too low
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Question Response
1 How realistic does the game reflect the everyday construction operations? (1-7) 70% (5 or above)
2 Is the game visually appealing to you? (Yes or No) 90% (Yes)
3 Is the game user—friendly and easy to operate for you? (Yes or No) 80% (Yes)
4 How challenging is it for you to identify the violations in the game? (1-7) 70% (4 or below)
5 Is the leaming experience facilitated by the game interactive? (Yes or No) 100% (Yes)
6 Does the game motivate you to refresh your knowledge on some of the safety topics? (Yes or No) 100% (Yes)
7 Is the experience enjoyable compared to the traditional leaming experience? (Yes or No) 100% (Yes)
8 How much does the game intrigue your learing interests? (1-7) 80% (5 or above)
9 How much does your game performance reflect your safety knowledge? (1-7) 80% (5 or above)
10 Do you think that the game scoring can be one way to measure your safety knowledge? (Yes or No) 90% (Yes)
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