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Abstract  
This article illustrates a pilot educational innovation, whose main objective has been carrying out 
several learning activities with students in order to develop the transversal competence of critical 
thinking and appreciate how they self-perceive their own skill level regarding this specific competence. 

The activities have been done in a group of 4th year students at the School of Architecture of 
Valencia, Spain, within the framework of the subject "Theory of Architecture". 

The transversal competence of critical thinking is essential in architects’ training, at all levels. Theory 
of Architecture is the foundation from which architectural criticism will subsequently emerge. 
Comprehend this system of thought can help the students to understand the importance of studying 
the history and theory of architecture as core subjects for the designing process because they allow 
the development of the critical thinking that can be, in turn, applied to the design of architecture. 

This educational research has attempted to answer two questions, or initial hypothesis: does the case 
analysis methodology implemented individually and later contrasted in small groups improve students’ 
critical thinking skill? Does it also improve students’ self-perception about their own skill level 
regarding this competence? 

This text describes the protocol and the methodology, based both in quantitative and qualitative data 
analysis, that were used in this pilot activity of educational innovation. 
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1 INTRODUCTION 
Critical thinking is a transversal competence that is trained specifically in several subjects taught by 
professors of the Department of Architectural Composition at the School of Architecture of the 
Universitat Politècnica de València, Spain (ETSA-UPV).  

While the research project in hand has been carried out in the framework of the subject "Theory of 
Architecture" during the 4th year (ETSA-UPV), other subjects, such as "Architectural Composition" 
during the 4th year and "Architectural Restoration" during the 5th year, could also be incorporated in 
future educational innovation experiences. 

All the mentioned subjects are from the last undergraduate courses (4th and 5th years) which is where 
the transversal competence of critical thinking is trained at the level 2 of proficiency; for this reason, it 
would be interesting to take a coordinated action in all of the three subjects. 

2 MOTIVATIONS OF THE INOVATION PROPOSAL 
This project of educational innovation originated from the realization that, in recent years, students 
often have not adequately developed a critical judgment in the field of architecture, even if the 
transversal competence of critical thinking is trained in many subjects of the Degree in Fundamentals 
of Architecture, and is an essential competence in the training of architects, at all levels of mastery. 

Theory of architecture, as a specific subject, lays the foundation from which architectural criticism will 
later be born. Understanding this system of thought can help the students to understand the 
importance of studying history and theory of architecture as an essential step of the project 
development, because they inspire the critical thinking that should be applied to the composition and 
design of actual pieces of architecture [1]. In addition, a particular aspect of architectural theory and 
criticism is related with heritage and its restoration; therefore it is necessary for the students to 
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exercise and train their critical thinking related to architecture in general (historical or contemporary), 
so that they can later apply the critical thinking to a specific field such as architectural restoration. 

As González states that if students are conditioned to think that there is only one, unique and definitive 
answer, and that the source of this answer is the teacher, it is not surprising that the task of 
processing the discourse of a theoretical text is, for many students, extremely complex and, 
consequently, that their motivation towards reading, and analyzing the text is scarce [2]. 

3 AIMS OF THE RESEARCH 
The objective of the research is to test an educational innovation that, through a series of learning 
activities (implementation protocol), is able to improve the transversal competence of critical thinking 
in 4th year students, while improving also the self-perception of their skill level in this competence.  

The question that this research aims to answer is as follow: Does the case analysis methodology done 
individually and in small groups improve students’ critical thinking skills? Does it also improve 
students' self-perception of their own skill level in this competence? 

4 THEORETICAL BACKGROUND 
The theoretical literature on critical thinking is based on two traditional academic fields: philosophy and 
psychology [3].  

The term “critical thinking” is used to describe the type of thinking that has a clear analytical 
purpose [4]. The current understanding of this competence is influenced by the research developed by 
Jean Piaget in the 20s and 30s of the XX century and later by Benjamin Bloom through the 
introduction of his Taxonomy in 1956 [2].  

Since 1980, the Centre and Foundation for Critical Thinking have also promoted the work and study 
related with this transversal competence, through the publication of books, video guides, events, 
seminars, courses, professional development programs and a website where it is possible to find 
many of these digital resources [5] [6]. 

In 1986, Sternberg highlighted a third scope of application for the critical thinking in the field of 
education, as a result, different approaches have been historically worked out to define critical thinking 
according to the method and concerns of each discipline [7]. Some texts, such as Emily R. Lai's, try to 
organize all this theoretical literature, in these three lines of thought.  

To work on the issue of self-perception of critical thinking, literature has also been revised to learn 
about similar experiences in other contexts, such as critical thinking in the subject of History of 
Science and Technology [8], self-perception of critical thinking in nursing students [9], or the validation 
of an instrument to measure the self-perception of this transversal competence in medical students 
[10]. 

5 METHODOLOGY 
In this educational innovation project the methodology combine quantitative analysis (such as the pre 
and post-test activities regarding the self-perception of critical thinking) and qualitative analysis (such 
as the final focus group activity). The implementation protocol designed for this educational innovation 
project is described in detail below.  

For the critical thinking self-perception test, a well-known and proven tool such as the MSLQ test by 
Pintrich et al. 1991 [11] has been chosen. This questionnaire has a specific section of cognitive and 
metacognitive strategies associated with critical thinking that include 5 questions that are the ones 
used in this specific the self-perception test. 

6 IMPLEMENTATION PROTOCOL 
The research protocol has been organized in four practical sessions of 90 minutes each, which have 
been held over the course of the first semester, one session each month approximately; and a shorter 
final session to assess the experiment qualitatively through a focus group. The following are the 
learning activities of the protocol. 
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6.1 1st Practical session (1,5 hours) 
• Pre-test questionnaire to evaluate students' self-perception of their critical thinking skills (5 min).  

• Individual pre-test exercise. Individual critical analysis (small essay) of a short text about 
architectural theory by an author already analyzed in class. (30-45 min) 

• Discussion in small groups (3 students) about the individual critical analysis carried out before 
(20 min)  

• Second critical analysis essay taking into account the contributions of the other students during 
the discussion (20 minutes)  

The evaluation of this exercise by the teacher allows to verify the initial skill level of the students. A 
specific rubric was designed for the evaluation of the exercise. 

6.2 2nd Practical session (1,5 hours) 
• Basic explanation done by the professor about the structure of a proper critical analysis applied 

to the theory of architecture subject. This explanation is complemented by examples taken from 
the exercises of the 1st session in order to draw attention to the most common errors and 
correct analysis (30 min).  

• Group pre-test exercise. Reading of various theoretical texts in small groups (3-4 students) and 
preparation of a brief oral presentation about the critical analysis of the texts (30 min).  

• Brief oral presentations on the critical analysis made by the group (30 min. 5 min per group, 6 
groups). 

The evaluation of this exercise is part of the grading of the practical aspect of the course. It is also 
used by the professor to evaluate the oral expression of the students and obtain further evidence 
about the learning process of the transversal competence of critical thinking. For the evaluation, an 
institutional rubric of the ETSA-UPV was used for the oral expression, as well as the same rubric used 
in the 1st session. 

6.3 3rd Practical session (1,5 hours) 
• Group post-test exercise. Reading of a short text about architectural theory by an author already 

analyzed in class and preparing the information to carry out a critical analysis (30 min).  

• Discussion about the text in small groups (3 students) (20-25 min).  
• Critical analysis (small essay) taking into account the contributions of the other students during 

the discussion (30-35 min). 

The evaluation of this exercise is part of the grading of the practical aspect of the course. It is also 
used by the professor to obtain further evidence about the learning process of the transversal 
competence of critical thinking. For the evaluation, the same rubric of the 1st session was used. 

6.4 4th Practical session (1,5 hours) 
• Individual post-test exercise. Each student has to choose a theoretical text by one of the 

contemporary authors explained in class or by another author whose text and works inspire 
interest in the student (75 min).  

• Brief oral presentations on the critical analysis made by individually. 

• Post-test questionnaire to evaluate students' self-perception about their critical thinking skills (15 
min). 

The evaluation of this exercise is part of the grading of the practical aspect of the course. It is also 
used by the teacher to evaluate the oral expression of the students and obtain further evidence about 
the learning process of the transversal competence of critical thinking. For the evaluation, an 
institutional rubric of the UPV was used for the oral expression, as well as the same rubric used in the 
1st session. The final questionnaire reveals if students' self-perception of their critical thinking skills has 
improved. 
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6.5 Focus group session (0,5 hours) 
A focus group is established as the final session of this protocol. Since the number of students in the 
experimental group was small, a brief focus group session in which qualitative data on the experience 
could be obtained was carried out. Qualitative data analysis is useful because it can highlight some 
specific issues that can be overlooked among the collected data [12] and that could not be achieved 
with other methods. 

 
Figure 1. Diagram of the implementation protocol 
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7 CONCLUSIONS 
After the implementation of this educational innovation project, it is possible to draw a number of 
preliminary conclusions. However, the research is currently in the process of further analyzing the 
results, so the final conclusions will be drawn in the near future.  

During the sessions it has been detected that students were facing the theoretical analysis of texts in a 
rather detached way, however, in the 4th session, the author and texts to be analyzed were chosen by 
each student and this was a key factor in the motivation shown during the exercise. If a slight 
improvement of students’ skills can be detected, however, it is still early to conclude whether this 
improvement is significant and, if it is, to what is due. 

Regarding the self-perception questionnaire on critical thinking skills, it has been observed that some 
students have decreased their self-perceived skill level of this competence at the end of the course. 
Beforehand, an improvement in self-perception was expected, but the opposite has been detected. As 
a preliminary conclusion, this decrease in self-perception can be associated with a greater awareness 
of what it means to make critical judgments. Being the students, at the end of the course, more 
conscious of the difficulties associated with the development of this transversal competence, they 
were able to self-assess it more critically. 
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