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Abstract: In this study, the authors shall illustrate the difficulties, pros and cons of “Technical Drawing” courses in engineering 
curriculums. The authors also show the efficiency, effectiveness of students’ grasping the engineering drawing concepts in depth. The 
authors have conducted a survey on students and their instructors for teaching the course. Whether the course should be taught with 
manual handling and then computerized or starting with computer aid and finishing the content of the course, the authors shall also go 
in detail of syllabus how the drawing rooms and aid tools will be. This part of study shall look into the ergonomics, safety and 
conditions of classrooms. Responses of 300 students will be shared in this presentation. Statistical analysis will detect the effects of 
different factors involved in the questionnaire. 
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1. Introduction  

Evolution of technical drawing, historically, goes 
back to Sumerian for military use and classified as an 
important tool for military operations. Even 
Hammurabi era every building had some kinds of 
blue-prints showing the frame and walls of buildings. 
Technical drawing is known the least among 
engineering subjects because of the apprenticeship 
applied in the shops. Master taught the journey-men 
whatever is needed to produce an item or 
product/service. Industrial revolution necessitated the 
patterns of products before the final production, so that 
consumer and producer agree on dimensions and 
tolerances. Technical drawing teaching started in 
technical high-schools curriculum after 1900. 

As today’s globalize modern education in 
engineering, it is unwise to consider any computer 
system, least of all computer aided drafting or design, 
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in isolation. Increasing emphasis on system integration, 
the boundaries between any engineering subsystems 
are becoming more and more blurred.  Computer 
aided drafting is not just a matter for drawing office 
only. Computer aided design or (CAD) or computer 
integrated drafting (CID) influence all other areas and 
disciplines of any enterprise whether it is a production 
oriented or service systems concerned. CAD or CID is 
important tools in all branches of engineering. Because 
they patronize the desire and demand of customers, 
illustrating and illuminating specific properties and 
conditions mutually agreed on, upon the product or 
service for future delivery. It is in mechanical and 
production engineering, that CAD and CID explain the 
interesting varieties of applications. In this study, we 
shall describe the various elements they make up CAD 
or CID functions and explain how they fit together and 
interact with other parts of conveying (showing) and 
learning (grasping) systems; particularly, those that are 
connected with production or technical services 
demanded by consumers agreed on tolerances. 
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2. Abbreviated Terms 

Before going further, let us define those abbreviated 
terms (from three to six letter words) and explain 
clearly, so we may utilize them easily. 

CAD: Computer Aided Design. This is the easiest of 
all. It means using computers interactively to help with 
the design process. This definition was in the 1960s. 
Today we shall define it as a set of tools for automating 
certain of the steps in the drafting/design process. 

CID: Computer Integrated Drafting. Computer is 
utilized during drafting, obtaining the pattern of unit. 

CAM: Computer Aided Manufacturing. The 
application of computers to the manufacturing process 
with some canned programs. 

CAE: Computer Aided Engineering. The concept of 
automating all the steps involved in creating a product 
and enabling all engineering disciplines to share the 
data created by others. 

CADCAM: Computer Aided Design and 
Manufacture. This was once used to describe computer 
aided design, drafting and manufacture using 
interactive workstations but is now often used to 
encompass the whole area of the computerization of 
manufacture. 

CIM: Computer Integrated Manufacture, the concept 
of integrating all the functions of design and 
manufacture of a product into a unified system using 
computers. 

CAPP: The Computer Assisted Passenger 
Prescreening System (often abbreviated (CAPPS) is a 
counter-terrorism system in place in an air travel 
industry. The United States Transportation Security 
Administration (TSA) maintains a watch list, pursuant 
to 49 USC § 114 (h)(2), of “Individuals known to pose, 
or suspected of posing, a risk of air piracy or terrorism 
or a threat to airline or passenger safety”. 

CAPM: Capital Asset Pricing Model, in finance, is 
used to determine a theoretically appropriate required 
rate of return of an asset, if that asset is to be added to 
an already well diversified portfolio, given that assets 
non-diversifiable risk. 

MRP: Material Requirements Planning is a 
production planning and inventory control system used 
to manage manufacturing  process. 

MRP II: Manufacturing Resource Planning is 
defined by APICS as a method for the effective 
planning of all resources of a manufacturing company. 
Ideally, it addresses operational planning in units, 
financial planning in dollars, and has a simulation 
capability to answer “what-if” questions and extension 
of closed-loop MRP. 

AI: Artificial Intelligence (AI) is the intelligence of 
machines and the branch of computer science that aims 
to create it. 

CASE: Computer Aided Systems Engineering The 
concept of automating all the steps involved in creating 
a product and enabling all engineering disciplines to 
share the data created by others from the systems point 
of view. 

MAP-TOP: Manufacturing Automation Protocol 
was developed by General Motors to combat the 
proliferation of incompatible communications 
standards used by suppliers of automation products 
such as programmable controllers. In 1986 the Boeing 
Corporation merged its Technical Office Protocol with 
the MAP standard, and the combined standard was 
referred to as “MAP/TOP”. The standard was revised 
several times between the first issue in 1982 and MAP 
3.0 in 1987, with significant technical changes that 
made interoperation between different revisions of the 
standard difficult. 

TDD: Technical Drawing and Design. Design is the 
common denominator of engineering. It is the 
repeated/iterative process through which an engineer is 
able to optimally convert available resources into 
devices or systems that satisfy the consumer needs to 
which the design is addressed. Engineering schools, 
recognize that the engineer’s discipline and skills are 
more fundamentally acquired through practices and 
applications. Engineering students realize lack of the 
experience and the knowledge necessary for evaluating 
optimal solutions or to perform the necessary detailed 
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analysis to achieve these targeted optimal solutions to 
be reached. Engineering students must begin at the 
outset to learn and practice methods of the kind of 
orderly thinking into which their added (cumulative) 
knowledge can eventually be integrated. 

Chief components of the industrial engineering 
curriculum may include such courses as drafting, 
strategies of materials usage, development of sensitivity 
to product form, the use of light, shade and color in 
design, product aesthetics and subjective creativity, 
product form for mass production, space analysis as a 
means of visual communication, industrial graphics, the 
use of two-and three-dimensional mockups (volumetric 
models). Industrial engineering has been defined as the 
imaginative development of manufactured products and 
product systems that serve the physical needs and satisfy 
the psychological and sociological desires of 
purchasing-people (customer, consumer) [1]. 

3. Human Engineering 

It can be seen that industrial engineering curricula 
seem to present a broad, almost philosophical, premise 
in design concepts. Use of such phrasing in curricula 
description as humane performance justifying a 
product’s existence presents more of an abstraction 
than a technical basis for human factors. A review of 
industrial engineering curricula in general tends to 
indicate the need for introducing more fundamental 
factors of technology. The best means of presenting 
and assimilating this point of view for the industrial 
engineering student might be an integrative one. Thus, 
every phase of an industrial engineer’s training should 
ideally also incorporate valid human engineering 
principles. The abstract regard for “humanics” in 
industrial engineering must then be translated into 
meaningful perceptual-motor terms that can be 
realistically applied to design configuration of 
curricula [2]. 

All engineering training programs emphatically 
assume the value and importance of designing for 
human needs; technical human data for design 

interfaces, however, are generally a neglected facet of 
engineering curricula. These should become an 
emphatic part of the information-gathering phase of 
design. The information gathering phase in any 
engineering project should also ideally incorporate 
valid human engineering principles to be applied in the 
design approach. 

In teaching ergonomics (human factors to second 
year students) we found both faculty and students to be 
keenly interested in the human factors aspects of 
drafting. Generic human factors background was 
lacking in their training. Technical drawing student 
requires simplified and expedient techniques for 
immediate drafting and design applications which must 
be given during the first year of training. 

Human engineering is commonly recognized to be 
an important part of the development process in most 
aerospace/military products. Human factors in the 
design of civilian products and industrial operations 
are only beginning to receive such attention, largely 
due to publicized incidents where human made error 
has been found to be responsible for accidents. I.e., the 
three Mile Island nuclear plant incidences [2-3]. 

Product life is also often severely compromised, due 
to the lack of good human engineering/ergonomic 
design. I.e., early digital watches setting and resetting 
were so difficult and disgusting. In modern industry, 
accidents have been found to be attributable to the poor 
ergonomics of equipment. 

The important neglected human factors have 
resulted in hazardous operations, inconveniences and 
inefficiencies in both product procedures and industrial 
operations. Courses, which are costly in engineering, 
human error and poor working conditional 
performance and efficiency or productivity, can later 
be prevented. Engineering students must be sensitized 
to all aspects of human interfacing in the product 
designs. This will assure that a well-rounded and 
mature perspective on human factors will be 
incorporated by assuming such responsibility at the 
beginning of technical drawing. 
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4. The Model 

Statistical model is prepared with 12 verbal 
questions (ln Likert Format) about 200 engineering 
students of Istanbul Arel University, Yıldız Technical 
University, Okan University and Golden Horn (Haliç) 
University. Questions are given in table below: The 

model we used in implicit form: y= ax+ bz + cw + … 
[4-5]. 

Statistical analyses of the questionnaire (Table 1) are 
summarized in Table 2. And Minitab outputs are given 
in Figs. 1-15. 

Fig. 1 shows one-way Anova male and female 
versus graduated. Fig. 2 shows that one-way Anova 

 

Table 1  Questionnaire 
1.Male   Female  

2. High school graduated 
High School Anatolian High School Science School College 

3. Repetition in technical drawing class 
1  2  3 4  5 

 
4.I believe that with the knowledge I gain from the lesson that I 
took in a semester will make me successful in business life. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
5.I believe that with the help of this lesson it is more possible for 
me to find a job. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 

6.Technical drawing lesson helped me to have training. Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
7.Technical drawing lesson helped to prepare a presentation for 
project. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 

8.I believe that computer aided education will help me to design. Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
9.I think technical drawing has relationship with other lessons 
and helps me to comprehend these lessons. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
10.When I see an object or a product I perceive it with its 
dimensions in my mind. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
11.I think computer aided education must be given more place in 
the syllabus of technical drawing lesson. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
12.I think standart technical drawing education must be given 
more place in the syllabus of technical drawing lesson. 

Completely 
disagree Disagree Indifferent Agree Completely 

Agree 
 

Table 2  Descriptive analysis of questionnaire. 
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Fig. 1  One-way Anova male and female vs. graduated. 
 

 
Fig. 2  One-way Anova graduated vs. repetition. 
 

 
Fig. 3  Differentiation of drawing w.r.t. sex. 
 

 
Fig. 4  Understanding vs. implication. 

 
Fig. 5  Approval of given more time to technical drawing. 
 

 
Fig. 6  Understanding and use of drawing. 
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Fig. 7  Success vs. proof of education. 
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Fig. 8  Scatterplots of C5 vs. C12 job hunting vs. education. 
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Fig. 9  Fractional factorial design. 
 

 
Fig. 10  Fractional factorial design. 
 

graduated versus repetition. Fig. 3 shows one-way 
Anova differentiation w.r.t. sex. Fig. 4 shows one-way 
Anova understanding versus application. Fig. 5 shows 

that approval of more time given to technical drawing. 
Fig. 6 is understanding versus drawing. 

Also, Figs. 7-10 show success versus proof of 
education, scatterplots versus job hunting, fractional 
factorial design respectively. On the other hand, Figs. 
11-12 illustrate central composite designs for different 
factors. Figs. 13-14 illustrate boxplots and histograms. 
Fig. 15 is the output of one sample Z of repetition 
(question 3). 

Table 3 and Table 4 list analysis of variance and 
factor analysis of questions 1-12. 
 

 
Fig. 11  Central composite design. 
 

 
Fig. 12  Central composite design. 

 

 
Fig. 13  Boxplots and histogram of questions 1 to 2. 
 

 
Fig. 14  Boxplot and histograms of graduations vs. success. 
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Fig. 15  Analysis of reputation of drawing classes. 
 

Table 3  Anova. 

 
 

Table 4  Factor analysis question 1 to 12. 
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5. Conclusions 

Technical drawing and drafting courses must be 
taught in all engineering departments. First term, 
teaching drawing and terminology in technical drawing 
and introduction to computer usage in engineering. 
Second term CAD, CID, CAE etc. could easily be 
covered with 2 and 3 dimensions. It is well understood 
from statistical analysis that without TDT we cannot 
graduate engineer, especially industrial engineers. We 
also should include in the course human side of 
engineering, ergonomics and work design for 
competing in the market. Credit hours for the course 
could be [(1-2-0) 2 and (1-2-0) 2] or (2-4-0) 4 credits 
one term. The classroom would be clear, light, quite 
and 20 ℃ temperature. It also must have lockers and 
drawing boards and tables with projections and video 

systems. Statistical analysis shows that questions were 
consistent, valid and reliable for technical drawing and 
design courses. 
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