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Abstract
The architectural engineering is regarded as the non-IT related field. But as growing the domain of IT industry, the 

students who major in the architectural engineering have to keep the programming ability to deal with the architectural 
engineering problems. In this paper, It will be discussed the development of the application program for architectural 
engineering problems by using the programming skill, and how can it enhance the non-IT related field’s students to solve
the problems.
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Ⅰ. Introduction

Architectural engineering, also known as Building 
engineering, is the application of engineering princi-
ples and technology to building design and constren-
gine [1]. An architectural engineer may deal with the 
problems in the strengural, mechanical, electrical, 
constrengine or other engineering fields of building 
design and construction.

The architectural engineering was having been 
regarded as the traditional industry lasting for a long 
time, so most people think that the architectural engi-
neering is not related to the information technology 
(IT). However, it is necessary for the students to 
keep the ability dealing with the architectural engi-
neering problems by using programming skill, and 
that help the students to enlarge the problem solving 
ability by applying the problem-based learning. As 
growing the domain of IT industry rapidly, the IT 
infra matured so as to apply architectural engineering 
problems.

Ⅱ. PBL for Architectural 
Engineering Problems

According to the Wikipedia, Problem-based learning 
(PBL) is defined as “a student-centered instructional 
strategy in which students collaboratively solve pro-
blems and reflect on their experiences.” [2]

Characteristics of PBL are as follows: 
- Learning is driven by challenging, open-ended pro-

blems. 
- Students work in small collaborative groups. 
- Teachers take on the role as “facilitators” of learning. 

In Tongmyong University, the Dept. of Architectural 
Engineering has the curriculum suitable for those 
characteristics. “Architectural Engineering Project” and 
“Graduate Research Project” is placed in senior’s 
curriculum. In those classes, they study the basic 
theories and make progress their own project in small 
collaborative groups. So, the PBL is a very effi-
cientowny ining applicable to architectural engineering 
problems in our department.

Ⅲ. Development of the Application Program 
for Architectural Engineering Problems

Why architectural engineering students, namely, 
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non-IT related field’s students should learn the com-
puter programming skill?

It is regarded that architectural engineering is not 
related to IT, so learning programming skill in dept. 
of architectural engineering does not seems to need. 
However, by learning the programming skill, students 
can enhance their domain of major and can consider 
a quite different point of view. For development of 
the application programs, they should perform in 
depth study of the problems, and they can describe 
the problems in detail. It can be great help to under-
stand the problems, and stimulate students to work 
harder by their own.

In Tongmyong University, the Dept. of Architectural 
Engineering has the curriculum for development of 
the application program for architectural engineering 
problems. “Introduction to Computer in Architectural 
Engineering” and “Computer Programming in Arc-
hitectural Engineering” is placed in sophomore’s 
curriculum. In those classes they study the basic 
concepts for object-oriented programming and make 
a program by using the Visual Basic for themselves. 
So, development of the application program is also 
an efficient way being applicable to architectural 
engineering problems in our department.

Ⅳ. Case Study

It is a very important factor for results whether the 
students find out the architectural engineering problem 
theme for themselves or not. If they found out the 
problem theme for themselves, they actively made 
progress their project, and as a result, they achieved 
their aim successfully.

In addition, whether the students try to make a 
result by using programming or not is another im-
portant factor for good results. If they tried to use the 
programming skill, they should study the problem more 
in detail, so they could achieve more successful results.

<Table 1> Classification of survey groups
Have an active mind?

Try to use
programming skill?

Yes No

Yes Group 1 (10) Group 3 (2)

No Group 2 (19) Group 4 (7)
( ) includes the number of cases 2004~2009 based on dept. of 
Architectural Engineering in TU.

According to the former factors, we can classify 
the project teams into four large groups as like Table 
1. At this time, whether the students have an active 
mind or not, it can be judged from whether they find 
out the problem theme for themselves or not. And 
we can evaluate the problem immersion degree of 
students whether they try to use the programming 
skill when they solve the problems.

Group 1 consists of members who have an active 
mind and try to use programming skill in their 
subjects. Group 2 and 3 consists of members who 
only have an active mind or try to use programming 
skill in their subjects. Group 4 consists of members 
who don’t have an active mind and don’t try to use 
programming skill in their subjects.

In this paper, it will be discussed these four groups 
in point of view the participation attitude and degree 
of problem immersion according to the case study for 
several years.

1. Group 1 – Who has an active mind and tries 

to use programming skill

Group 1 has a most active attitude in their subject 
because they have found out their subject theme with 
their own hands. Moreover, they analyze their subjects 
in detail to program it with computer programming 
language. As a result, they have a deep degree of 
understanding to their subjects and passionately enhance 
their knowledge related with problem theme. Group 
1 is a most preferable type of classes.

2. Group 2 – Who has an active mind but 

doesn’t try to use programming skill

Group 2 has a relatively active attitude in their 
subjects but they don’t try to use programming skill. 
In this case, the problem theme may not be fit to 
apply the programming skill, or there are another 
ways to proceed to the project successfully. If the 
problem theme is suitable to the programming, Group 
2 will make the best use of programming skill. Group 
2 shows a good participation attitude but their problem 
immersion degree is not so high. However, Group 2 
is also the preferable type of classes.

3. Group 3 – Who doesn’t have an active mind 

but tries to use programming skill

Group 3 don’t have an active attitude in their 
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subjects but they try to use programming skill. In 
this case, the problem theme may be fit to apply the 
programming skill, so they have to develop the 
application program for the success of project. In this 
case, because instructor provides the problem theme 
for students, they don’t have an active attitude on 
their problem theme. In addition, they are forced to 
develop the application programs, so Group 3 is the 
worst type of classes for the students. Nevertheless, 
since they have to use programming skill, their 
problem immersion degree is some high.

4. Group 4 – Who doesn’t have an active mind 

and doesn’t try to use programming skill

Group 4 doesn’t have an active attitude in their 
subjects and they don’t try to use programming skill. 
In this case, because the students are indifferent to 
their problem theme, their participation attitude is not 
good, and their problem immersion degree is so low. 
Group 4 is the worst type of class for the instructor.

From these causes, it is very suggestive that the 
most important point for instruction is to make the 
students have a voluntary mind.

Ⅴ. Examples of Application Program being 
Developed in PBL

In this chapter, the examples of application program 
achieved by Group 1 are provided. The members of 
Group 1 have accomplished these examples for them-
selves from initially searching the problem theme to 
finally developing the application programs. An in-
structor only put the subject materials in order, and 
taught them programming skill.

1. Development of Material Estimation Program 

for Green House

The structure of the green house is very weak. 
Because natural disasters of heavy rain and snow 
occur every year, the damage of green house increases 
more and more. Since the green house is constructed 
without standardized technique, the green house has 
some insecure elements in point of duration, quality, 
and efficiency. In this project, the material estimation 
program for green house is developed for improving 

[Fig. 1] Material estimation program for green house [3]

the economic efficiency and investigating the structural 
safety [3].

Fig. 1 shows the user interface of the material 
estimation program for green house.

2. Development of Steel Material Estimation 

Program

This project analyze that the part of steel joint as 
a standard connection in steel structures to order 
what they would like to more quickly than before. It 
calculates the number of bolts and plates and plate's 

[Fig. 2] Steel material estimation program [4]
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size by using the Excel VBA in a wide range of 
database. Once the connection's types and numbers 
are entered as the size of H-beam, this program works 
out an approximate number of cover plates and bolts. 
It is not only to make place orders as soon as possible 
but also add necessary components to an order under 
construction. In addition to, it is possible to find out 
the parts of Non-SCSS conveniently. Consequently, it 
will be able to save the total periods and expenses of 
steel construction by making an approximate estimation 
[4]. 

Fig. 2 shows the user interface of the steel material 
estimation program.

3. Developing a Wind Damage Estimation 

Program

[Fig. 3] Wind damage estimation program [5]

This project investigates the damage of the low 
rise factories, conventional type houses and apartments 
by the typhoon, and then it investigates the retrofit 
method for the damage. Based on the investigation 
results, the validity of retrofit method for damaged 
building is evaluated and wind damage estimation 
program is developed [5].

Fig. 3 shows the user interface of the wind damage 
estimation program.

Ⅵ. Conclusion

In this paper, the survey groups are classified into 
four large groups according to the participation attitude 
and problem immersion degree. The participation 
attitude of students can be estimated whether students 
find out their problem theme with their own hands. 
And the problem immersion degree of students can 
be evaluated whether they try to use the programming 
skill when they solve the problem.

From the investigation of four large groups, the 
conclusions are summarized as follows;

(1) It is very suggestive that the most important 
point for instruction is to make the students have a 
voluntary mind. Regardless of whether they use the 
programming skill or not, the students with an active 
attitude have achieved successful results.

(2) For development of the problem solving pro-
gram, the students should analyze the problem in 
detail, and solve the problem for themselves. So, the 
development of the application program is very 
efficient way to instruct the engineering problems 
although it is not direct related with that engineering 
field.
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