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Development of a Series of Teaching Materials
for Building Construction Practice Applied AR Technology
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There has been a shortage of skilled workers and construction management engineers in building production
nationwide. This problem is not transient in the construction industry as it is recognized. Therefore, fostering them
is a common and most important issue in various organizations related to the construction industry.

Actual practice training in addition to lectures will be effective for novices. The reinforcing bar arrangement
diagram and the detailed bending schedules drawings which are the teaching materials used for the education and
training are two-dimensional drawings. However, for novices, it is somewhat difficult for them to image a
three-dimensional structure from a two-dimensional drawing such as a plan, an elevation, or a cross-section. As a
result, it seems that it was often difficult for them to master skills and techniques.

To solve the problem, we aimed to develop a new training method to utilize ICT which combines new software and
hardware, efficiently and to nurture them in a short period of time.

Firstly, we developed teaching materials for construction practice which is easy to understand for the first scholars.
This is the application of Augmented Reality (AR) technology and VR (Virtual Reality) technology. The
three-dimensional model of the completed structure could be superimposed and displayed by overlapping the
smartphone or the tablet terminal on the two-dimensional drawing. The animation of the construction procedure also
can be displayed. Such teaching materials are new construction practice teaching materials that have not existed so
far. One of the features of these teaching materials is that each person can use it at each cell phone so that questions
can be easily solved at any time.

Also, the environment in which construction training is conducted is different at each site. Based on that
assumption, five types of standard construction practice task models were developed to be able to deal with various
conditions such as practical training period, several students, training place, owned equipment and so on. All
developed construction practice task models are new construction training materials using ICT. By doing this, the
leaders of the construction practice made it possible to select the preferable construction practice task model for
each practical training environment and to carry out the construction training.

We carried out the assembly work of the reinforcement model by the novices and examined the effect of the
developed practice teaching material. This verification was carried out by comparing the construction time spent by
two pairs of novices’ groups to perform rebar assembly by using the teaching material by using both the
conventional two-dimensional drawing and the developed construction practice teaching material. As a result, it
was found that when new teaching materials were used, the spent time for assembling could be reduced by 35%
compared with the conventional case of only two-dimensional drawings. Also, there was little redo due to
construction errors. In other words, if new teaching materials are used, it was confirmed that even the novices could
complete the assembling work accurately without mistakes in a short time.

The new construction training materials developed in this paper are should being utilized in construction practice
lessons for university students, and in occupational training for job seekers, they are beginning to be used in
multiple facilities.
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