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Computer animation has a positive effect on the memory of the learner regarding what is 

taught in the technical courses. It helps in the development of psychology. Animation allows 

familiarizing the learner with the strategies of solving technical difficulties and showcase the 

mode of operating machinery and equipment. In the technique, animations are used, and 

also, in the processes of designing, engineering calculations, visualization and observing 

technological processes and visualization of the assembly process. This paper discusses 

the functioning and application for supporting the teaching process of technical courses with 

the help of computer animation, examples of CAD, CAx and CAM are used for 

understanding the manufacturing process by the learners. Selected examples of technical 

processes in both computer-aided design and manufacturing programs as well as in 

graphics and animation programs are presented. 
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1. Introduction 

Today it is possible to use a lot of technical teaching 

materials to assist the guide in the learning process to assist 

the activity of a teacher. It is cost noting but improves the 

education and the exchange of information being presented to 

the learners for the technical courses. Many guides use 

animated programs which help the learner to find solutions in 

case of any problem they are facing during the classroom 

presentation, which can give an advantage in their future. 

Many external factors also have an influence on the learning 

process as well as recall. With the help of computer animation 

guides can create numerous exercises which contribute to the 

development of the brain and the process of memorizing. The 

human brain has two parts, where the right part is liable for 

thinking creatively or (out of the box) imagination, whilst the left 

part of the brain is liable for thinking logically. In the technical 

teaching process, it is important to make your learner familiar 

with the visual elements which will help in the development of 

the left part of the brain which is responsible for the 

remembrance of mathematical components like geometrical 

shapes and figures, puzzles, etc., which will contribute in the 

development of right part of the brain as well. Brain 

development exercises like this will impact the synchronization 

of the brain and also in its development, rapid mastery of 

knowledge and the way in which one interpret the problems [1-

3]. As a result brain development exercises using computer 

animation can add an advantage in the process of 

development and introduction to technical teaching. An 

example of this is CAD generated animations. Using 

animations in the process of teaching aids students in 

memorizing the technical process and gives them an idea to 

solve the problems. 

 

The utilization of computer animation in business is very 

wide. With the help of computer animation, all the process 

regarding the checking and control can be visualized which 

later on helps in the automation of the business. It is used at 

every stage of “life” of a product, starting from conceptual and 

design phases, through manufacturing, operation and 

withdrawal of a product from the market or its disposal(it is 

used in the development of every phase of product starting 

from the visualization, designing phase, creation of raw 

material, operation and upgradation of the product). In the 

current scenario “virtual manufacturing” is gaining popularity. 

The utilization of computer-generated strategies using CAx 

helps in planning and assembling visual forms, which includes 

both innovation and designing process. CAx programs 

(CAD/CAM/CAE) are part of a system that manages the life-

cycle of a commodity. CAx programs are essential for teaching 

technical courses[4-6]. 

 

2. Importance of animation in teaching technical courses  

Computer animation is a process through which we make 

a series of illustrations and images which appear one after 

another in a synchronized manner to create an animation. 

Many different operations and the functioning of any machine 

can be shown through animation. The broad usage of this form 

of animations is in the fields of technical, medical and natural 

science courses for teaching purpose. With the help of still 

image only limited information will be provided, for more 

information one needs to change them rapidly whereas in 3d 

animation this procedure can be replaced by images which are 

automatically played while presentation and you can pause or 

stop where ever it is necessary and can also give information 

regarding different type of content in one. In technical courses, 

computer graphics and animations are used, inter alia, to teach 

courses affiliated to material science, both utility graphics and 

applied science, basics of machine design, automation of 

forms and production applied science. It portrays the way of 

operations of numerous machines which makes it easier for 

students to design such machines, sum its part into an 

individual unit, assemble, etc. Different types of processes can 

also be shown with animation, like the process of damage or 

change caused to elements, preparing and checking forms. 

This is one of the methods in which any student can interpret 

things and gets an idea about how many devices works and 

design. It is worth noting that the introduction of a project 

aimed at acquiring animated elements by the students into the 

process of education fosters the development of their both 

technical and spatial imagination [7-8]. For the education of 
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medical science students computer animation plays a vital role 

for a teacher to explain them that how internal organs 

functions, movement of human body, and how it gets affected 

by the use of medical devices and how they need to change 

human organs or parts of the body (artificial bones, inserting 

screws, bones). It is also seen that students of courses like 

biotechnology and bio-medical engineering use this simulation 

process related to animation as well. 

 

The teaching forms must look and use the current 

methods and means used in business and market. Both 

graphical representations and animation assist the 

demonstration of actual issues. It is essential to combine 

theory as well as practical when teaching technical courses. 

Thus, animation allows presenting a proper usage of 

knowledge. It assists the understanding of the problems being 

portrayed and the interpretation, therefore. it should be kept in 

mind that animation does not always include the laws of 

physics and therefore, it is often an element of representing 

and portraying of technological forms [9-10]. 

 

3. Examples of using computer animations of technical 

issues  

It is difficult for a student to imagine 2D-drawing in a 3D-

system and to analyze the same. Therefore, the right solution 

for this problem is that they create the animations but for this, 

the most necessary thing is to make the students familiarize 

with the software and to teach them how they need to execute 

computer animations with different types of programs. 

Teaching CAx programs, specifically computer-aided programs 

play a major role in the form of teaching the technical course. 

In the field of  

 

In the field of technological-computer instruction at the 

Faculty of Fundamentals of Technology of the Lublin University 

of Technology, it is implemented, inter alia, in educating of 

such courses as utility CAD programs in machinery design, 

building designs, 3D demonstrating, creation building. 

Illustration of digital geometric figures which lets one know 

about the composition of a commodity (one or major objects) is 

the main feature for CAD. Computer-aided design programs 

are the major pole for the work of an engineer in the first part of 

commodity development. Latest CAD programs make it 

possible to perform computer animations. It is utilized for the 

demonstration of 3D figures, creating technical documents as 

blueprint, unit motion technique, machine processes, portray 

the consequence of computational processes, etc, [11]. 

Animating 3D figures is possible by using most basic CAD 

programs that are Auto-CAD.  

 

Autodesk Inventor is one of the programs along with CAD 

which helps to design computer animation in technical issues 

of assemblies of modeled parts as it is another essential 

application of the same. A student can execute the machine 

into the units and then to modify these elements into animation 

by using Autodesk Inventor. This is the way in which one can 

learn that how needs to dis-mental the machine and to 

combine the parts to make is whole. This will also help him/her 

understand the operations of the units being designed. The 

creation of an assembly animation makes it easier for a 

student to prepare technical documentation and to make the 

handle. Using assemblies of virtual models, it is possible to 

simulate the spherical or linear movement of individual 

elements (motion animation). This helps one in finding own 

mistakes during the operation so that he/she can eliminate that 

or rectify the same, this will also give him/her chance to 

present a visualization of their work. Motion simulation is 

accomplished by using such CAD programs as Solid Edge, 

Solid Works, Inventor, Catia, NX [12].  

 

You can easily present the results of your calculation with 

the help of animation using CAD program as it allows you to 

create an animation just like calculations of strength using a 

method called a FEM model. This model helps one to examine 

the strength of the structure in the model of computer 

mechanics, simulate deformations, and flow of liquid. 

 

One more essential group that uses animation are 

computer-aided manufacturing programs CAM. Computer-

supported assembling comprises in the joining of the plan and 

assembling stages. Designing technological processes are 

made on CAM programs easily. In the field of technological-

computer teaching, it is enforced in such courses as 

visualization and simulation of both research and technological 

forms, manufacturing engineering. The animation is frequently 

utilized as graphical elements of demonstrations of the 

simulated technological form of rolling and mining. The risk of 

damaging expensive tools during machining, tool breakage can 

be avoided by animating the machining process. This also 

assures the machine to avoid an accident as a result of the 

CNC software fault. Examples of CAD programs are Edge-

CAM or Sinutrain software by Siemens which supports the 

learning of machining forms [13-15]. Students can easily check 

the rightness of the accuracy of the process and riddance of 

possible faults as they can easily visualize elements of 

animation of the machining process to learn CNC machines 

programming. Usage of 3 ds. Max or Blender are also used in 

instructing process of technical course as graphics software, it 

is used in the model of 3D Graphics-Animation. They make it 

conceivable to make advance animations, including 

specialized, compositional or generation process animation 

[15]. 

 

4. Conclusions  

In present, computer animation and graphics is a fast 

developing field of IT that has found broad application in many 

fields of science. In the framework of engineering applications, 

engineers use modern tools like CAD, CAM, CAE which comes 

under CAx programs through which the animations are 

created. In the field of innovation, they are utilized, inter alia, in 

the form of structuring items, designing calculations, 

representations of both mechanical and assembly forms, both 

checking and control modern procedures, and so on. 

 

Animation has a positive impact on the memory of the 

students and also contributes to enhancing knowledge. The 

use of animation in technical courses is conductive in the 

development of the psyche. It also helps students with multiple 

ways and perspective of looking towards the problems and 

finding their solutions. It makes possible for a faculty to 

demonstrate what they exactly mean in courses like media 

science. 
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The use of computer animation in teaching technical 

courses ensures a more effective way of preparing students to 

carry out the task assigned to modern engineers. In 

conclusion, one can say that computer animation is an 

important element which supports the process of teaching 

students in technical fields. 

 

 

References 

 
 

1. Anderson J., Uczenie się i pamięć, integracja zagadnień. 

Warszawa 1998.  

2. Arnheim R., Sztuka i percepcja wzrokowa: psy-chologia 

twórczego oka. Akademia Sztuk Pięk-nych, Gdańsk 2004.  

3. McCleary L., Trening mózgu, popraw pamięć, koncentrację i 

samopoczucie korzystając z naj-nowszych odkryć nauki, 

2010.  

4. Płuciennik P., Projektowanie elementów maszyn z 

wykorzystaniem programu Autodesk Inventor. PWN, 

Warszawa 2013.  

5. Stasiak F., Autodesk Inventor. Zbiór ćwiczeń. Wy-dawnictwo 

ExpertBooks, Łódź 2011.  

6. Jaskulski A., AutoCAD 2013/LT2013/WS+, Kurs 

projektowania parametrycznego i nieparametrycz-nego 2D i 

3D, PWN, Warszawa 2013.  

7. Lis R., Role of visualization in engineering education. 

Advances in Science and Technology Research Journal, 

8(24), 2014, 111–118.  

8. Montusiewicz J, Dziedzic K., Nauczanie trójwy-miarowej 

animacji na kierunku ETI. Postępy Na-uki i Techniki, 11, 

2011, 148–155.  

9. Dziedzic K, Włodarczyk M, Paśnikowska M., The usage of 

computer visualization in teaching technical subjects. 

Advances in Science and Technology Research Journal, 

8(24), 2014, 72–75.  

10. Dziedzic K., Modelowanie 3D jako element na-uczania 

grafiki komputerowej na kierunku eduka-cja techniczno-

informatyczna. W: M. Śniadkowski (red.) Społeczno-

pedagogiczna użyteczność tech-nologii informacyjnych, Tom 

VI. Lublin 2014, 112–145.  

11. Park H., Phuong X., Structural optimization based on CAD–

CAE integration and metamodeling tech-niques. Computer-

Aided Design, Vol. 42, 2010, 889–902.  

12. Penkała P., Modelowanie złożenia silnika w pro-gramie Solid 

Edge. Postępy Nauki i Techniki, 10, 2011, 5–13.  

13. Zagórski I., Barszcz M., Virtual machines in education – 

CNC milling machine with Sinumerik 840D control system. 

Advances in Science and Technology Research Journal, 

8(24), 2014, 32–37.  

14. Józwik J., Włodarczyk M., ŚcierkaT., Geometric and 

kinematics model of vertical CNC machine centre FV-580A. 

Postępy Nauki i Techniki, 5, 2010, 85–96.  

15. Derakhshani D., Derakhshani R.L., Autodesk 3DSMax 2014 

Oficjalny podręcznik, Wydawnic-two Helion, Gliwice 2014.

 


