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Abstract: The development of critical thinking in technical drawing is achieved through active methods 
that involve students in the analysis, interpretation and evaluation of graphic representations. The 
application of critical thinking development methods in technical drawing contributes significantly to the 
improvement of students' conceptual understanding and practical skills. These strategies stimulate the 
formulation of questions, the argumentation of solutions, the identification of errors and the reflection on 
their own learning process. By using them, technical drawing becomes a favourable context for the 
formation of critical thinking and technical skills necessary in professional practice. 
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1. INTRODUCTION  
 

In the current context of technical education, the 
development of critical thinking is a priority objective of 
the instructional-educational process, being recognized 
as a key competence necessary for the training of future 
specialists. The rapid evolution of technical fields and the 
demands of the labor market require the training of 
students capable of analysing complex information, 
evaluating technical solutions and making reasoned 
decisions. 

Technical drawing is a fundamental discipline in 
technological and engineering professional training, a 
universal language used in fields such as engineering, 
architecture and industrial design to convey precise 
information about form, dimensions, materials and 
functionality.  

Through its specificity, technical drawing provides a 
favourable framework for the development of critical 
thinking, stimulating higher cognitive processes such as 
analysis, synthesis and evaluation. This discipline is not 
limited to the transmission of graphic representation 
rules, but represents a tool for analysing, interpreting and 
communicating technical information. 

Critical thinking in technical drawing involves the 
ability to analyse a piece or assembly from multiple 
perspectives, to identify errors or inconsistencies, to 
evaluate alternative solutions and to make informed 
decisions. The student must develop the ability to ask 
questions such as: "Is this the optimal constructive 
solution?", "Are the norms and standards respected?", "Is 
there a more efficient representation or execution 
option?". 

The process of developing critical thinking in 
technical drawing involves active teaching methods, such 
as comparative analysis of drawings, solving technical 
problems, case studies, computer-aided design and peer 
evaluation of works. Through these methods, students are 
encouraged to observe details, correlate information and 
argue the decisions made [1], [2]. 

Developing critical thinking in technical drawing 
contributes not only to the formation of solid technical 
skills, but also to the creation of specialists capable of 

thinking logically, innovating, and solving complex 
problems in an efficient and responsible manner. 

 
2. THEORETICAL FOUNDATION OF METHODS 
FOR DEVELOPING CRITICAL THINKING IN 
TECHNICAL DRAWING 
 

The theoretical foundation of the methods for 
developing critical thinking in technical drawing is based 
on concepts from pedagogy, cognitive psychology and 
didactics of technical disciplines. Technical drawing, as a 
standardized graphic language, involves not only the 
application of standardized rules, but also complex 
cognitive processes such as analysis, synthesis, 
comparison, abstraction and evaluation. 

 
2.1 The concept of critical thinking in education 

Critical thinking is a complex cognitive process that 
involves analysing, evaluating, and interpreting 
information, as well as making rational judgments based 
on criteria and logical arguments. In the specialized 
literature, critical thinking is defined as the ability to 
actively and systematically reflect on information, to 
identify relationships, hypotheses, and consequences, in 
order to make informed decisions [1], [2]. 

In an educational context, the development of critical 
thinking is considered a transversal competence, essential 
for lifelong learning. It involves not only the 
accumulation of knowledge, but also the ability to apply, 
correlate and critically evaluate it in various situations. 
The taxonomy of educational objectives proposed and 
subsequently revised by Bloom highlights the higher 
levels of cognitive processes - analysis, evaluation and 
creation - as being directly associated with critical 
thinking [3]. 

 
2.2 The role of technical drawing in the development 
of critical thinking 

Technical drawing occupies a central place in the 
formation of technical and engineering skills, having an 
essential role in the representation and interpretation of 
objects, assemblies and technological processes. Due to 
its specificity, technical drawing requires logical, spatial 
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and analytical thinking, providing a favourable 
framework for the development of critical thinking. 

The activities specific to technical drawing - 
interpreting projections, analysing geometric shapes, 
establishing relationships between elements and 
verifying the correctness of the representation - involve 
complex cognitive processes. Students are put in a 
position to compare graphic solutions, identify errors and 
justify technical choices, which contributes to the 
development of the capacity for analysis and critical 
evaluation. 

In addition, technical drawing facilitates the transfer 
of theoretical knowledge into practical contexts, 
stimulating the solving of authentic problems and the 
formation of the necessary skills in technical and 
industrial fields. 

 
2.3 Teaching methods for developing critical thinking 
in technical drawing 

Teaching methods oriented towards the development 
of critical thinking are characterized by activating 
students and involving them in the process of knowledge 
construction. In technical drawing, the use of these 
methods allows overcoming the traditional approach, 
centred on the mechanical reproduction of drawings, and 
favours reflective learning. 

Among the highly effective methods are: 
• Formulating problem situations that require analysis 
and finding appropriate graphic solutions; 
• Case study, used to analyse real drawings or projects, in 
order to identify constructive solutions and possible 
errors; 

• Project-based learning, which involves carrying out 
complex, integrated tasks that require planning, decision-
making and evaluation of results; 
• Error analysis, a method that develops the ability to 
self-evaluate and critical thinking by identifying and 
correcting representation errors; 
• Collaborative learning, which stimulates argumentation, 
the exchange of ideas and the construction of knowledge 
through dialogue. 

The systematic application of these methods 
contributes to the formation of a reflective attitude 
towards the act of learning and the development of 
higher cognitive skills (Figure 1). 

 
2.4 The importance of student-centred teaching 
strategies 

Student-centred teaching strategies are an essential 
condition for the development of critical thinking in 
technical drawing. They involve adapting content and 
methods to the level of training and cognitive 
particularities of students, as well as creating an 
educational climate that encourages exploration, 
reflection and the expression of reasoned opinions. 

By using active strategies, the teacher becomes a 
facilitator of learning, and the student assumes an active 
role in building his or her own knowledge. This approach 
contributes to increasing motivation for learning, 
developing cognitive autonomy and developing the skills 
necessary for effective integration into the professional 
environment.

 

 
 

Figure 1 Critical thinking in technical drawing. 
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3. PRACTICAL APPLICATIONS AND EXAMPLES 
OF DIDACTIC ACTIVITIES FOR THE 
DEVELOPMENT OF CRITICAL THINKING IN 
TECHNICAL DRAWING 
  
3.1 General considerations regarding the application 
of active methods in technical drawing 

Applying critical thinking development methods in 
technical drawing classes represents an essential 
direction in the formation of modern technical skills 
which involves designing the teaching activities that 
stimulate students' active involvement in the learning 
process. These activities must be correlated with 
curricular objectives, capitalize on subject-specific 
content, and foster the development of higher cognitive 
skills, such as analysis, synthesis, and evaluation. 

In this context, teaching activities are designed so that 
students are placed in authentic problem situations, they 
analyse technical information, compare graphic 
solutions, and formulate reasoned conclusions. The 
teacher's role is to guide the learning process, providing 
constructive feedback and stimulating critical reflection. 

The teaching-learning process must go beyond the 
passive transmission of information and favour learning 
through action. 

Critical thinking involves: 
• Analysing technical information; 
• Identifying errors and inconsistencies; 
• Arguing for chosen graphic solutions; 
• Evaluating representation alternatives. 

For the real development of critical thinking in 
technical drawing, it is necessary:  
• An open climate, where mistakes are seen as learning 
opportunities; 
• Clear formulation of evaluation criteria; 
• Use of tasks that require analysis, not just reproduction; 
• Technology integration (CAD software), which allows 
verification and comparison of solutions. 

Applying critical thinking development methods in 
technical drawing classes transforms the student from a 
passive performer into an active and reflective 
participant. Through analysis, argumentation and 
evaluation, he develops solid technical skills, the ability 
to make correct decisions and adapt graphic solutions to 
the real requirements of the technical field. 

 
3.2 Teaching activities based on the problem-solving 
method 

Example of activity: 
Topic: Correct representation of a geometric body in 

orthogonal projections [4], [5], [6], [7]. 
The teacher proposes a simple technical object to the 

students and asks them to make the necessary 
projections. Subsequently, several representation variants 
are presented, some of which contain intentional errors 
(incorrect positioning, lack of dimensions, non-
compliance with graphic conventions). Students are 
invited to identify the errors, explain their causes and 
propose corrective solutions. 

Skills developed: 
•  Analysis and evaluation of graphic representations;  
• Argumentation of technical decisions; 

• Application of technical drawing rules in problematic 
contexts. 

 
3.3 Teaching activities through case studies 

Example of activity: 
Topic: Analysis of an execution drawing [4], [5], [6]. 
Students are given a real technical drawing or one 

adapted from practice, corresponding to a mechanical 
reference. They analyse the drawing from the point of 
view of the correctness of the projections, the 
dimensioning and the readability of the information. The 
activity is carried out individually or in groups, and the 
results are discussed in plenary. 

Through this method, students are encouraged to 
identify the strengths and limitations of the analysed 
drawing, to propose improvements and to justify the 
chosen solutions. 

Skills developed: 
• Interpretation of technical information; 
• Critical evaluation of constructive solutions;  
•  Reasoned communication of conclusions. 
 
3.4 Project-based learning as a method of stimulating 
critical thinking 

Example of activity: 
Topic: Designing and representing a simple assembly 

[4], [5], [6]. 
Students complete a project, over several lessons, that 

involve designing a simple object or assembly, followed 
by the production of overall and detailed drawings.  

The activity involves documentation, making 
decisions regarding the shape and dimensions of the 
elements, and evaluating the functionality of the 
proposed solution. 

During the project, students reflect on their own 
choices, analyse alternatives, and self-evaluate their 
results. 

Skills developed: 
• Planning and problem solving; 
• Critical and creative thinking; 
• Responsibility and autonomy in learning. 
 
3.5 Errors analysis as a method for developing the 
critical thinking 

Example of activity: 
Topic: Identifying and correcting errors in a technical 

drawing [4], [5], [6]. 
The teacher provides students with a drawing that 

contains common errors (misalignment of projections, 
incorrect dimensioning, improper use of lines).  

Students identify the errors, explain their impact on 
the execution of the piece, and propose correct 
alternatives. 
This activity promotes reflective learning and develops 
self-assessment skills. 

Skills developed: 
• Analytical thinking; 
• Self-correction ability; 
• Conscious application of technical standards. 
 
3.6 Collaborative learning and technical debate 

Example of activity: 
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Topic: Choosing the most effective representation 
solution [4], [5], [6], [7]. 

Students work in teams to create different 
representations of the same technical object. Each team 
presents its solution, arguing for compliance with the 
rules and its advantages. The activity concludes with a 
guided debate, in which the proposed solutions are 
critically analysed. 

Skills developed: 
• Argumentation and critical thinking; 
• Cooperation and communication; 
• Respecting alternative opinions. 

 
4. METHODICAL RECOMMENDATIONS 
 

Improving the development of critical thinking in 
technical drawing involves moving from mechanical 
learning of norms to the formation of analytical thinking, 
capable of evaluating, comparing and justifying the 
chosen graphic solutions. The objective is not only to 
correctly create a drawing, but also to understand the 
technical logic underlying it. 

To streamline the process of developing critical 
thinking in technical drawing, the following 
methodological directions are recommended to be 
considered [4], [5]: 
• Systematic integration of active and interactive 

methods in didactic design, in correlation with 
curricular objectives and subject-specific competencies; 

• Formulating tasks that stimulate the analysis, 
comparison, evaluation and argumentation of graphic 
solutions, avoiding an exclusively reproductive 
approach; 

• The use of authentic problem situations, inspired by 
technical practice, to facilitate the transfer of 
knowledge in real contexts; 

• Promoting collaborative learning and technical debate 
as means of developing argumentative communication 
and reflective thinking; 

• Applying formative assessment and self-assessment, 
through the use of analysis sheets, criteria grids and 
constructive feedback; 

• Adapting teaching methods and strategies to the level 
of preparation, learning rate and individual 
characteristics of students; 

• Capitalizing on digital technologies (aided drawing 
software, simulations, interactive presentations) as 
support tools in the development of critical thinking. 

 
 
5. CONCLUSIONS 
 

The theoretical and applied analysis of the methods 
for developing critical thinking within the technical 
drawing discipline highlights its essential role in 
developing the higher cognitive skills necessary for 
students.  

Technical drawing is not limited to transmitting 
graphic and normative knowledge, but contributes 

significantly to the development of analytical, logical and 
reflective thinking, indispensable in technical and 
engineering fields. 

The use of active teaching methods, such as problem-
solving, case studies, project-based learning, error 
analysis and collaborative learning, favours the active 
involvement of students in the learning process. These 
methods stimulate the ability to analyse and evaluate 
technical information, develop cognitive autonomy and 
support the formation of a critical attitude towards their 
own learning processes. 

The results of applying these methods in technical 
drawing prove that students become more receptive to 
the content of the subject, they demonstrate a better 
understanding of spatial and functional relationships, and 
are able to formulate reasoned solutions to problems 
which are specific to technical drawing. In this context, 
the development of critical thinking contributes to 
increasing the quality of the educational process and to 
training students for the demands of the contemporary 
professional environment. 
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