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Why Students Need Additional  Work On 
The Subject Descriptive Geometry?

 The reason for difficulty in accepting the 
"language" of Descriptive geometry and  
presenting 3D to 2D drawing, lies in several 
important facts :

 Previous education: Most of the students have 
never had studied DG in previous education; 

 Reduced lectures: Bologna reform process has 
reduced hours for lectures and exercises in DG; 

 Lack of motivation: Despite the fact that 2D 
drawings are unique and international 
engineering “language”, the emergence of new 
computer graphics software brought a belief 
among younger generations that classical 
presentation is anachronistic. 

 Other factors: During the past 20 years, the 
teaching methods of DG in universities all over 
the world incorporated a large palette of graphic 
software solutions,, among which AutoCAD has 
the primacy in appliance, but in Serbia there is 
still a problem in providing an adequate 
equipment.

 Additional work is deemed necessary in order 
to motivate and encourage students to 
increase their interest in solving DG 
problems.

 In the former three years, homework has 
shown a rather passive students’ attitude 
towards the given tasks. Demands were 
fulfilled, but without the feedback of whether 
the task was understood and actually 
adopted, or not. The oral exam does not exist 
in the subject.

As a result of introducing Bologna process in 
education, classes of Descriptive geometry were 
reduced. In order to acquire such a complex 
matter as Descriptive geometry, it was 
necessary to provide an additional task as a 
homework. After three years of experience in 
practicing classic additional supplementary 
problems, we made an attempt to innovate 
homework, following an idea to encourage 
creativity in appliance of Descriptive geometry 
knowledge in engineering practice.



The Segments of Elaboration

In order to get students acquainted with the procedures of studies, and to prove that DG 
offers universal principles for solving different engineering problems, there was an 
idea to try, in two experimental generations of civil engineering students, to connect 
segments of elaborating existing problem, in the form of seminary paper. The goal was :

 To provide mental - visual connection of related topics (notions, elements, forms) and 
facilitate the adoption of unknown material.

 To recognize abstract notions and principles that DG deals with, in the concrete 
engineering practice through the application of its principles, analogies, methods, and 
geometric forms.

 Instead of form of an oral exam, for the first time students meet with the necessity to 
describe the subject of the drawing ,to use appropriate terms, and get motivated to use 
the literature.

 To give a response to a task, using the appropriate drawings: one drawing has to be a 
solution of a DG task, similar to task on the training exercises, while the other supposed to 
represent a genuine solution of the problem in engineering practice, using the same DG 
methods, on a most elementary student’s level.

 OPTIONAL: To provide an opportunity for the students to try and work in a 
computer graphics software (AutoCAD is recommended) to get acquainted with a variety 
of the possibilities of facilitating a graphical representation of the tasks in subjects.



The Basic Steps Of The Curriculum

1. Studying
2. Reproducing
3. Exercising
4. Research (examples and 

references in the available 
literature and on the internet)

5. Recognizing analogies (with 
familiar notions)

6. Solving the related problems 
independently;

7. Graphic presentation 
(adequately, with an academic 
approach, using modern 
electronic media opportunities).

Guidelines and Precautions

 At the very beginning of the 
semester, each student has got the 
detailed guidelines for seminary 
paper.

 Seminary paper was involved with 
15% in the final score of the exam.

 Each student in the same group 
(average number of students in a 
group is 28) got a unique topic.

 The topics were grouped by similar 
subject and each of the 3 groups 
was reviewed by the same teaching 
assistant. 

The basic idea was that, by producing 
seminary papers, students would go 
through some elementary stages of 
adopting new material in terms of: 



The Expectations Of The Task

The students’  results vary 
depending on the motivation and 
students’ personal engagement in 
additional work. 
They depend on:

 Attitude towards the new 
procedures (for some students 
they represent a challenge and 
stimulus, while the others fear of 
the unknown);

 Working habits  (vary from 
student to student)

 Level of previous education 
(important, especially in the field 
of Descriptive Geometry, but in 
the education in general, as well)

 Previous similar experiences 
(some students have already met 
with the form of seminar 
paperwork in high school)

 Participation in the exercises 
(independent work in school).

Influences On Student’s Motivation Towards The Task



The Expected Effects

The Expected Positive Effects

 Detailed elaboration of the topic (to 
notice connections, applicability and 
permeation with some other topics and 
important principles in engineering in 
general).

 Research with deeper interest in one 
specific topic (through interest for one 
specific topic to achieve interest to DG itself)

 Updating and actualization of topics 
(through individual students’ research)

 Writing some prominent papers –
examples (to be a sample – „motivation 
guide“ for the further generation of students -
exhibited on bulletin board)

 Competitive spirit, creativity with elements 
of fun (within the best students, in order to 
exceed previous generations, became familiar 
to a subject through an actual form of media: 
internet, journals, etc., closer to younger 
generations)  

 Achieving better results in the subject –
DG (through an additional motivated effort).

The Expected Negative Effects

 The possibility of uncritical transcription 
(from the literature or internet media, in 
order to score the grades with minimum 
effort)

 Uncontrolled „help“ 

 Misunderstanding of given instructions (hole 
topic or chapters) 

 Attaching some inadequate examples or 
drawings.

The important matter in balancing the 
positive and negative effects is the way of 
presenting the seminary paper method to 
students, itself.



Methods Of Evaluation

In order to harmonize scoring criteria for all the topics, and to achieve 
consistent criteria for the teaching assistants, a model for evaluation was 
consisted of the following components: 

 Summary ( description of contents) 
 Introduction (definitions, explanations of basic concepts related to the 

topic)
 The first drawing attachment (task form the collection of tasks, 

performed in the manner and procedures applied on the similar tasks 
elaborated in the exercises)

 Examples (picture attachments, photos from literature and other 
avaluable sources, from the engineering practice: architecture, civil 
engineering, design, art ...etc., adequate to the related topics) 

 The second drawing attachment (original task that solves the problem 
of engineering practice)

 References (all the citations from literature specified by authors or 
sources, internet addresses etc.)
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Topic: Hyperboloid of one sheet

Student:
Aleksandar
Obradovic

189/09

Introduction General  on the Subjest,Definitions The First Drawing 
Attachement

Examples

The Second Drawing 

Attachement
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Topic: Cone sections: Ellipse

Student: 
Filip Ljubinkovic

209/09
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Student:
Ljubica Gole

22/09

Student:
Luka Kilibarda
151/09



The scores in evaluation of separate 
components of task

Legend:

Group 1 - represents topics 
related to: projections 
(orthogonal, oblique, 
axonometry) and 
polyhedra: Plato’s and 
Archimedean solids.

Group 2 - represents topics 
related to: basic geometric 
solids and surfaces, conic 
sections, geometric surfaces 
(revolved, ruled and helical 
surfaces).

Group 3 - represents topics 
related to:  construction of 
curved roads, inclined roads 
(on natural terrain or ideal 
terrain) and roof 
constructions.
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The Results, Effects And 
Consequences

The final results, after evaluation of 
submitted papers, were in accordance 
with previous expectations:

 Minor percentage of students didn’t 
understood the structure of the task, 
attachments and examples.

 Major group of students had a different, 
serious approach and did their papers on 
the satisfactory level of elaboration.

 Some papers were done  exemplary, so a 
number of them is exhibited as the 
evidence of the contributions of some of 
the students who went a step further in 
their effort.

 The final score – the average final grades 
in this subject in January and April terms 
for generations of students 2008 and 
2009, compared to previous DG study 
program of generations 2006 and 2007 
indicated some, but not significant 
change in the percentage of passing exam 
students, and the average score of grades.

0

10

20

30

40

50

60

70

10

9

8

7

6

Students’ Results through the Five 
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Have Had the Seminary Paper as 
the Additional Task



Conclusions

Seminary paper, as an additional 
homework task, made some evident 
changes in long practice of classical 
teaching methods. 
The results, after two experimental 
generations of students suggest:

 The students are capable to give an 
adequate answer to the given task.

 Motivation level was satisfactory, even 
higher than expected, in the group of 
the best students. 

 The final grades do not lag behind the 
previous generations, despite of more 
complex and more difficult task.

 The students generally coped better 
with the tasks that required application 
of procedures, then the ones that 
required active thinking and application 
of knowledge.

 These conclusions open some new ideas 
for further research and a motivation to 
improve some segments of a task. 
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