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Abstract  The system, purpose, contents, exam questions and results of the three-dimensional CAD Engineer’s 

Examinations in Japan are described in this report.  These examinations started in 2004 and have been administered by 

the Computer Software Association of Japan.  The total number of examinees to date has been more than 10,000.  These 

examinations are divided into three grades: first grade, pre-first grade and second grade. The second-grade examination 

consists of a written exam, and the pre-first-grade and first-grade examinations consist of a skill test using three-

dimensional CAD systems. Commercially available three-dimensional CAD systems, such as Solidworks, Autodesk 

Inventor, CATIA, NX and Pro/Engineer, were used in these tests. The number of questions in the written exam is 75 and 

the allotted test time is 90 minutes. The number of questions in the skill test is 17 by the first grade, 11 by the pre-first 

grade and the allotted test time is 120 minutes.  Examinees are directed to calculate the mass property of the developed 

models and to write the volume and surface area on the answer sheet. 

 

Index Terms  3D-CAD, CAD education, certificate examination, grade, skill test,, 

 

INTRODUCTION 
 

In mechanical engineering, the use of a three-dimensional computer-aided design (3D-CAD) system for designing is 

rapidly increasing. When designing using 3D-CAD becomes the main trend, many requests to browse or use 3D-CAD 

data will appear from beyond the design department, including the manufacturing, quality management, maintenance, 

and sales departments. 

Industrial products, such as automobiles, robots and electric appliances, consist of modules (subassemblies consisting of 

several components) and parts. Therefore, a product can be represented in a hierarchical structure composed of parts and 

modules. In 3D CAD, an assembly with the same structure as that of an actual product is represented in the memory of 

the computer. 

Figure 1 shows an assembly structure defined in 3D-CAD. In 3D-CAD, a product and a module are referred to as a top 

assembly and a subassembly, respectively. The subassembly has several parts (corresponding to components in 3D-

CAD), which are defined using several solids (bodies).  Each solid is represented on the basis of its boundary (boundary 

representation, B-reps).  The toy car in the figure consists of a body part and two subassemblies, the rear and front axes.  

Each axis consists of 3 parts, namely, a shaft and two wheels. In each assembly, files of the referred components (linkage 

to the parts’ files) and the position of the components in the assembly space and their degrees of freedom are controlled. 

The 3D-CAD Engineer’s Examinations started in 2004 in Japan and have been administered by the Computer Software 

Association of Japan. In this paper, we describe the system, purpose, contents, exam questions and results of the 3D- 

CAD Engineer’s Examinations. 

 
FIGURE 1 ３D-CAD (ASSEMBLY) 
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SYSTEM OF 3D-CAD ENGINEER’S EXAMNATIONS  
 

The total number of examinees to date has been more than 10,000.  These examinations are divided into three grades: 

first grade, pre-first grade and second grade. Those who have been involved in modeling, design and drawing using 

mechanical and manufacturing 3D-CAD systems for more than half a year can take the first-grade examination.  

Applicants are expected to be aiming not only for the ability to operate 3D-CAD systems but also to be in charge of 

three-dimensional design and the management of designers and operators in the future. Those who wish to engage in 

modeling, design and drawing using mechanical and manufacturing 3D-CAD systems or those who have newly taken up 

such work are eligible to take the pre-first-grade examination.  The applicants are expected to have acquired a basic level 

of knowledge and the operation of 3D-CAD systems and to have the aim of assisting in three-dimensional design or 

becoming an operator of mechanical and manufacturing 3D-CAD systems.  Those who are involved in modeling, design 

and drawing using 3D-CAD systems or those who are involved in the peripheral operations of 3D-CAD systems can take 

the second-grade examination. 

Table 1 shows the results of the examinations in 2008 (first and second terms) and 2009 (first term).  The numbers of 

applicants, examinees and successful examinees and the passing rate of the examinations are shown in this table.  The 

second-grade examination consists of a written exam, and the pre-first-grade and first-grade examinations consist of a 

skill test using 3D-CAD systems.  Commercially available 3D-CAD systems, such as Solidworks, Autodesk Inventor, 

CATIA, NX and Pro/Engineer, were used in these tests. 

 

 

TABLE 1 STATISTICS OF 3D-CAD ENGINEER’S EXAMINATIONS 
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THE SECOND-GRADE EXAMINATION 
 

The following describes the contents of the written exam. (1) The concept of 3D-CAD: the outline of 3D-CAD, 

advantages of 3D-CAD, 3D-CAD and manufacturing, the data structure of three-dimensional models, the composition of 

three-dimensional models, and display technologies. (2) Modeling methods: feature-based modeling, parametric 

modeling, assembly modeling, data exchange, and product data quality (PDQ). (3) Data management: project 

management, product data management (PDM), network management, and information security. (4) Data utilization: 

computer-aided engineering (CAE), computer-aided manufacturing (CAM), computer-aided testing (CAT), computer 

graphics (CG), and rapid prototyping (RP).  The number of questions in the written exam is 75 and the allotted test time 

is 90 minutes. Figure 2 and 3 show examples of the written exam. 

 

 



 

International Conference on Engineering Education ICEE-2010 July  18–22, 2010, Gliwice, Poland. 

4 

 

 

 
 

FIGURE 2 AN EXAMPLE OF THE WRITTEN EXAM (MODELING) 
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FIGURE3 AN EXAMPLE OF THE WRITTEN EXAM (PDM, PDQ, DATA FORMAT) 
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THE FIRST-GRADE AND PRE-FIRST-GRADE EXAMINATION 
 

The following describes the contents of the skill test. (1) CAD literacy: a task of modeling a part following the modeling 

procedure described in a text. (2) Space cognition: a task of modeling a part according to the projected and developed 

figures. (3) Assembly skills: a task of modeling multiple parts and assembling those parts. (4) Modeling from a two-

dimensional figure: a task of modeling a machine part according to a two-dimensional figure.  The allotted test time is 

120 minutes.  Examinees are directed to calculate the mass property of the developed models and to write the volume and 

surface area on the answer sheet.  Figure 4 shows an example of the skill test (modeling from a two-dimensional figure).  

 

 
FIGURE 4 EXAMPLE OF SKILL TEST (MODELING FROM TWO-DIMENSIONAL FIGURE) 
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