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Abstract: The paper provides an alternative to the traditional teaching method of a fundamental discipline 

which is “Descriptive Geometry and Technical Drawing”. Even though it brings no modification to the 

structural content, the teaching method was also adapted to online teaching with several adjustments 

taking advantage of the existence of open educational resources (OER), 3 D modelling software and using 

mixed teaching methods such as project based-learning and cooperative learning. It was concluded that by 

combining online educational materials with traditional place-based classrooms methods (blended 

learning) students gain autonomy and flexibility over their learning making the teaching process more 

efficient and accessible.  
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1. INTRODUCTION  

“Descriptive Geometry and Technical Drawing” is a 

fundamental discipline providing essential concepts and 

techniques used in the fields of architecture, engineering, 

design and art. However, due to its complexity, many 

students struggle to understand it using traditional 

teaching methods alone. The present paper presents a 

case study of an alternative way of teaching the above 

mentioned discipline to First year undergraduate students 

at the Mechanical Faculty of Politehnica University in 

Timisoara, using the following teaching methods: 

blended learning, project based collaborative learning 

and peer-review evaluation. 

Due to the COVID-19 pandemic and rapid technological 

advancements, education has become more accessible 

through digitalization, allowing for learning 

opportunities anytime and anywhere [1] leading in 

significant changes in teaching and learning approaches. 

Nowadays, blended learning is widely regarded as the 

most effective and popular mode of instruction in 

educational institutions due to its perceived flexibility, 

timeliness, and continuity in learning [2]. Blended 

learning involves the combination of face-to-face and 

technology-mediated instruction [3], and according to [4] 

it is “a thoughtful integration of classroom face-to-face 

learning experiences with online experiences”.  

Collaborative learning (CL) is an educational approach 

that uses groups (of two or more students) to enhance 

learning by working together on a shared learning goal 

[5], [6], [7]. In the studies conducted by [8], numerous 

benefits have been described for CL including social 

benefits, psychological benefits; academic benefits and 

alternate student and teacher assessment techniques. 

From the above mentioned, we emphasize the academic 

benefits of CL which include: 

• Promoting critical thinking skills; 

• Involvement of students actively in the learning 

process; 

•  Classroom results are improved; 

• Appropriate student problem solving techniques 

are modelled; 

• Large lectures can be personalized; 

• CL is especially helpful in motivating students in 

specific curriculum.  

According to [9], collaborative learning, is considered 

‘the cornerstone of project-based learning (PBL). PBL is 

an approach that focuses on developing students' 

knowledge throughout a project [10]. It promotes 21st 

century skills such as collaboration, communication, and 

critical thinking, as well as providing content [11]. 

Several studies have investigated the efficacy of project-

based learning in higher education across various 

nations, most of them with focus on engineering 

education [12], [13],[14].  

Peer review is a as a valuable pedagogical tool within 

educational practices. Integrating peer review into 

teaching evaluation helps cultivate a more engaging, 

collaborative, and effective learning environment, where 

students play an active role in their own and their peers' 

learning and development. In a student-learning context, 

peer review is understood to mean the educational 

arrangement in which students consider or evaluate the 

value, quality or success of work produced by their 

fellow students and provide each other with feedback 

[15].  

According to [16], ‘assessment’ is an integral part of a 

course curriculum and in the context of engineering 

education, the challenges associated with assessing 

students’ learning are reasonably more significant. 

Engineering students are required to develop skills in 

experimental design, data analysis, proficiency in 

engineering tools and practices, collaborative teamwork, 

professionalism, ethical accountability, and effective 

communication.  

 

2. SUMMATIVE EVALUATION OF 

“DESCRIPTIVE GEOMETRY AND TECHNICAL 

DRAWING” DISCIPLINE” AT POLITEHNICA 

UNIVERSITY OF TIMISOARA 

 

A mixed summative evaluation was considered at the 

“Descriptive Geometry and Technical Drawing” 

discipline, as follows: for the “Technical Drawing” part, 

a written exam was considered, while for the 
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“Descriptive Geometry” component, students were asked 

to present and submit a collaborative Research Project. 

The final grade for the discipline was calculated by 

averaging the two grades obtained. 

 

2.1. Evaluation through Written final exam 

 

Besides the requirement to demonstrate their knowledge, 

the written examination helps students develop skills 

such as: critical thinking, analysis, and synthesis of 

information, which are highly important to the 

engineering profession.  

 

2.2. Evaluation through Research projects 

 

To effectively use project-based learning (PBL) as a 

teaching tool, the following aspects were considered: 

 

Project theme: The project theme was chosen to 

encompass all the key concepts covered throughout the 

course, such as: geometric constructions, projection 

planes, auxiliary planes, axonometric views, and the 

planar unfolding of common solids. 

Learning Objectives developed and applicability in real 

life: 

• Develop the skill to accurately visualize and 

interpret complex three-dimensional objects and 

spatial relationships, and translate them into 

two-dimensional representations; 

• Unfolding sections of 3D volumes aids in the 

acquisition of skills necessary for sheet metal 

components;  

• Determination of the angle created by a lateral 

edge of the pyramid when projected onto the 

base plane (Figure 1). 

 

 
 
Figure 1 Determination of the angle created by a lateral edge of 

the pyramid 

 

• Understanding how to determine 3D coordinates 

which is fundamental in various fields for 

accurate spatial representation, such as: robotics 

and automation (precision in movement and 

manipulation), simulation and modelling, spatial 

representation (engineering, architecture, and 

computer graphics); 

•  Enhance communication and collaboration skills 

through teamwork and project-based learning 

experiences, effectively conveying design 

concepts and collaborating with peers on 

complex projects. 

Student project groups: Students were divided in groups 

of 3 members each. Every student within a collaborative 

group should participate in solving different tasks 

relevant for the solving of the project theme, thus 

promoting interaction among students.  

Guidance and Resources: Beside the instructions 

provided “face-to-face”, the existence of open 

educational resources (OER): “Virtual Campus”, an e-

learning platform developed by Politehnica University of 

Timisoara, enables students’ accessibility to online 

materials such as: courses, solved examples, technical 

notions, anytime and anywhere they have Internet access.  

Collaboration between students: within each group 

students self-divided their role and responsibilities based 

on their strengths and interests related to each task. Each 

group had regular meetings, either “face-to-face”, or 

using communication channels, making sure they 

effectively collaborate on projects, learn from each other, 

and produce high-quality work collectively. 

Progress tracking: Students had 3 weeks to prepare their 

projects until the final presentation. Their progress was 

weekly tracked by educators, providing them with 

opportunities to ask questions and receive feedback 

throughout both the course and laboratory sessions. 

Evaluators: The final project presentation of each group 

was evaluated by three types of evaluators: 

-  114 first year students (peer-evaluation); 

-  A group of second year students who have 

previously achieved academic excellence in the 

course; 

- 2 members of the teaching staff that taught them 

the discipline. 

Acknowledge accomplishments: The 3 best final 

presentations were acknowledged by both the students 

and the teaching staff and were rewarded with a 

certificate of achievement from the university and a prize 

from Vitesco, a company in the field of industry.  

 

2. CASE STUDY OF EVALUATION THROUGH 

RESEARCH PROJECTS 

 

2.1. Target group 

 

First year undergraduate students at the Mechanical 

Faculty of Politehnica University in Timisoara, Romania, 

were asked to complete a research project in order to 

evaluate their knowledge gained during the semester at 

the “Descriptive Geometry and Technical Drawing” 

discipline. Students were divided into collaborative 

groups of four members, and they were required to 

allocate their tasks among themselves. 

 

3.2. Project theme 

The project topic assigned to each team was: 

Compositions that feature fundamental geometric shapes 

positioned with their bases either within projection 

planes or in planes situated relative to the projection 

planes, along with sections delineated by specific planes. 

An example of such composition is presented in Figure 

2.
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Figure 2 Composition of fundamental geometric shapes 

 

3.3. Evaluation criteria 

 

 

Table 1 presents the evaluation criteria for each of the 

requirements that students need to solve. 
Table 1 

Evaluation criteria/ Team 

 
Evaluation 

criteria 

 

 

 

 

 

 

 
Team 

1. The configuration of the geometric forms within the composition, considering only two bodies 1 pt 

2. The spatial locations of the bases of the two bodies; 1 pt 

3. Determination of the necessary coordinates and representing the two basic bodies in triple 

projection: 

                        1. Coordinates and triple projection of the first body 

                        2.  Coordinates and triple projection of the second body 

 

1.5 pt 

1.5 pt 

4. Volume of the fundamental form body in order to determine the resulting body after sectioning 0.5 pt 

5. The representation of the triple projection of the body to be sectioned, the section plane and the 

unfolding of the resulting volume after sectioning 

                         1. Triple projection of the body’s section plane 

                         2. Coordinates and triple projection of the first body 

                         3. Construction of the unfolded representation 

 

 

0.5 pt 

1 pt 

1 pt 

6. Geometries found in real life technical structures 1 pt 

7. PowerPoint presentation 1 pt 

 

4. EVALUATION RESULTS 

 

During the evaluation process, all assessment forms, 

including those from peer review and teachers, were 

 

 

taken into account, and a comparison between them was 

conducted (Figure 3). 

 

 

  
Figure 3 Statistical analyse of the evaluation 
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4.1. Statistical evaluation results: 

• Number of teams: 38 of 3 students each, in total 

114 students; 

• Out of the evaluations, 60% are within the 

identical evaluation margin across all three 

categories of evaluators; 

• In the peer-review evaluation of students from the 

current series, the grading interval is between 

8.5-10.00; 

• 40% of them overlooked the accuracy of problem-

solving and focused solely on the presentation 

(PowerPoint and oral); 

• The students who successfully completed the 

course (top performers) assigned similar grades 

as the evaluating instructors; the faculty  

• members occupied a different location in the room 

compared to the higher-year student evaluators; 

• 21 inconclusive evaluations were removed from 

the statistical analysis.  
 

5. CONCLUSIONS 

 

- It has been observed that following project-based 

assessment, the results obtained in the discipline 

improve significantly; 

- The students expressed joy and satisfaction in 

engaging collaboratively within a group setting 

and also in participating actively in the 

evaluation process, indicating their enthusiasm 

for engaging in assessment activities and 

contributing to their own learning outcomes; 

- Over the past four years, this mixed approach to 

evaluating has been implemented and tested to 

see how it works; 

- Given the fact that the first-year students 

attending the course belonged to two distinct 

departments: “Mechatronics” and “Medical 

engineering”, we suggested organizing an 

informal internal competition among the 

students, and they were enthusiastic about 

participating and being rewarded. 
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