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Practice of Design Curriculum Aimed for 
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Abstract
The practice named “Creative Design and Production” has been given to train the students'ability to find and solve 

problems. Students are expected to design and fabricate creative artifacts in the practice. The practices focusing on 
perfection and creativity of the products have been executed for the past few years. We have reviewed the relationships 
between these abilities and the qualities of products of the students in the practices. It seems that the products lacks of 
originality and creativity when focused on the perfection. And on the contrary, the perfection of the products is low when 
focused on the creativity. We have employed the new three trials in order to solve these problems in the practice. Among 
trials, the cooperation with veterans has been the most useful for students through “Creative Design and Production”.
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Ⅰ. Introduction

Recently, Design curriculums have been introduced 
in many schools to train the students'ability to find 
and solve the problem. There are many trials such as 
employing the new tools or the new processes for the 
curriculums. The design curriculums have been 
executed recognizing that the practical experiences 
are much important than the rote learning such as the 
lectures. From the educational point of view, the 
practice named “Creative Design and Production” has 
been given to train the students'ability to find and 
solve the problem Mechanical Engineering Course of 
Faculty of Engineering of Ehime University. The 
students find the problems, decide what to make 
about their theme and get to work in the practice. 
After executing the practice in several years, we find 
the problems in the level of creativity of the students 
and the perfection of the products. In order to 
improve these problems, the new trials are adopted in 
the practice. This report introduces the practice and 
discusses the results of these trials.

Ⅱ. Conventional 
“Creative Design and Production”

The syllabus of “Creative Design and Production” 
is as follows “Students develop their basic creativity 
for manufacturing and sensibilities to be mechanical 
engineers, by integrating learned knowledge of basic 
engineering and showing their ability to find and 
solve problems. Finally, they design and manufacture 
new artifacts.”The practice is opened in the second 
semester of third-year as a compulsory subject. All of 
the students attended in the course present their ideas 
to teachers at first. The ideas are narrowed down to 
one-forth. The teams are organized four or five 
students. Secondary, the ideas are improved for the 
manufacturing in the beginning of the practice. The 
interim presentation is scheduled in the middle of the 
semester. The products of the students are exhibited 
as the final presentation. The grades are evaluated 
through the practice. <Table 1> shows the summary 
of the practice in past few years.

Following conclusions were obtained from <Table 
1>.

1) The perfection of the products was low when 
focused on the creativity.(2003 and 2004)
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<Table 1> Self-inspection of the practice
Year Ability 2003 2004 2005 2006

Design of 
function

fare bad bad bad

Design of 
mechanism

very good good bad bad

Perfection of 
products

bad bad good good

[Fig. 1] Evaluation of the practice from survey of every 
90 students of 2nd and 4th year.

2) The products lacked of originality and creativity 
when focused on the perfection.(2005 and 2006) 

The high attainment level of creativity and perfec-
tion was not achieved simultaneously in the practice. 
We have estimated the causes of conclusions as fol-
lows. Firstly, it was originated in the teachers. Every 
teacher has not the ability of manufacturing so that 
they cannot understand the value of products in the 
society, and they have not the ability of the estimation 
of the perfection and the validity in the period of 
design as well.

Secondly, the tool which connects the idea with 
the products lacked inthe practice. The drafting was 
the main subject in the design curriculum. So students 
had not the lessons which link between the technical 
knowledge and the methods of creation of the pro-
ducts in the curriculum. The tool which connects the 
idea to the product was necessary.

Thirdly, the problems existed in the evaluation of 
the practice subjects. Students felt that the practice 
subjects, such as “Creative Design and Production“, 
were not evaluated rightly from the survey as shown 
in [Fig. 1]. The evaluation of the practice subjects 
had the tendency focused on the attendance rate and/ 
or the honesty with regardless of the results, because 
the evaluation of practice is delicate.

Ⅲ. New “Creative Design and Production”

To improve the practice, the New “Creative Design 
and Production” has been tried with three experiments.

I Veterans of mechanical engineers cooperate in the 
practice so that students can get good advice about 
the products from them.

II 3D-CAD software is introduced in the practice 
so that students can imagine the real products easily 
which they will fabricate.

III Students evaluate the products of another group 
so that students can evaluate the products on their 
sense of value, which are different from veterans and 
teachers. The students will have high motivation in 
the practice as a result.

Veterans act as the advisor for the students using 
their great store of knowledge. They evaluate the 
usefulness of the products and advise the prospects 
for the perfection of products. And they suggest the 
mechanisms and the structures in manufacturing as 
well.

3D-CAD software is used for the virtual manu-
facturing tool. The students can find faults in the 
products before real manufacturing by using it.

Evaluation of the products varies with one's 
circumstances and experiments. The teachers see the 
products academically. Veterans evaluate the products 
from the multiple stand-points of view such as 
sociality and usefulness and economy. The students 
evaluate the products from their own interests. And 
thus the students know the variety of evaluation and 
are highly motivated in the practice. [Fig. 2] shows 
these experiments as the form of a diagram. 

[Fig. 2] Schematic expression of New “Creative Design 
and Production”
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Ⅳ. Results from Survey

1. 3D-CAD

After finishing the practice, the survey of 3D-CAD 
was carried out on 92 students. The result of questi-
onnaire was expressed numerically from 1(negative) 
to 5(positive). The question “Are you actively involved 
in the practice of 3D-CAD?” is 4.42(average). The 
question “Are you satisfied the practice of 3D-CAD?” 
is 4.18(average). The positive expressions such as 
“interesting” and “useful” were seen in comments.

2. Evaluation by all

All of the students and the veterans and the teachers 
evaluate the interim presentations andthe final products 
of the students. They had the same tendency in the 
evaluation for the most part, but there were opposite 
evaluations between the students and others in a few 
themes. The students began to have close observation 
against the products.

3. Cooperation with veterans

The four veterans joined in the selection of the 
themes and the advice for the students and the 
evaluation of the practice. All of the veterans were 
the expert of the mechanical engineering. The survey 
about the veterans was carried out on the students 
after closing the practice. First questionnaire is “Did 
you become friendly with the veterans?” There was 
a generation gap between the students and the figure 
shows that 80% of the students feel closeness with 
the veterans. Second questionnaire is “Are the advices 
of veterans are useful for you?” This was the main 
reason for the cooperation with the veterans. [Fig. 4] 
veteran. So we worried whether the students felt at 
ease with the veterans before opening the practice. 
[Fig. 3] shows the result. The figure shows that 80% 
of the students feel closeness with the veterans. Se-
cond questionnaire is “Are the advices of veterans 
are useful for you?” This was the main reason for the 
cooperation with the veterans. [Fig. 4] shows the 
result. More than 80% of the students felt usefulness 
for the advice from the veterans. 

Some comments of the students in the survey are 
listed below;

[Fig. 3] Closeness between the veterans and students

[Fig. 4] Effect of advices from the veterans

.The veteran gave me advices based on his ex-
perience.

.The veteran rich in experience advised us with 
persuasive power.

.The veteran helped us to build images of product 
before manufacturing.

.The veteran advised us of the procedures, so we 
easily planed the schedule.

.The veteran helped us to plan carefully so that we 
were able to avoid troubles.

.The teachers gave us academic advices and the 
veterans gave us the know-how used in the fields.

So many positive comments for the veterans were 
seen. The veterans taught the importance in the 
manufacturing and the know-how in the fields to the 
students. The students had fresh surprises and more 
interest by getting advices based on experiences which 
would never be gained from the teacher.

Ⅴ. Conclusion

Three trials have been employed in “Creative 
Design and Production”to solve the problems in the 
practice. One was the introduction of 3D-CAD soft-
ware. The software acted as a useful tool to connect 
the ideas with the real products. Two was evaluation 
by all. The students had high motivation in the 
practice. Three was cooperation with veterans. Students 
had good advices about the products from them. 
These trials achieved good responses from according 
to survey after practice.
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