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Abstract – In this paper we present the results of a 
research focused on the perception of Project Based 
Learning (PBL) by students at university and high 
schools. As the research method we used an 
anonymous questionnaire. The research file consisted 
of 403 respondents. A comparison of the answers from 
university and high school students showed a positive 
trend in the wider involvement of PBL in the teaching 
process over the last years. From the point of view of 
economics students, PBL is evaluated positively. 
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1. Introduction

One of the goals of the education reform in 
Slovakia is to transform traditional teaching into 
modern, creative, and activating education in which 
the individual potential of each student is used as 
much as possible. One of the potential ways is the 
use of Project Based Learning (PBL). 

Although the basics of PBL are more than a 
hundred years old, many of its attributes are still not 
clearly defined. For example, this concept is 
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understood by some experts as a concept of teaching, 
by others as a method or a complex practical task. 
Although PBL is used at all levels and types of 
schools, its potential is far from being sufficiently 
used. Many teachers   refuse to   use   it   because of 
the   lack of experience; others consider it very 
demanding in terms of time and energy invested. 

However, most students, who are in the center of 
our interest, are aware of its advantages, as shown in 
the results of the research described in this paper. 

2. Theoretical Aspects on Project Based
Learning

PBL has its origins in the works of the American 
pragmatic pedagogue J. Dewey from the beginning 
of the 20th century. According to him, students 
should learn in school via finding how to solve 
problematic situations, via their own activity in 
everyday life ("learning by doing"). Learning should 
be pragmatic and teach students to adapt to the world 
in which they live and to develop their independence. 

W. H. Killpatrick, the author of the first study on 
project teaching in 1918, later contributed to the 
development of Dewey's ideas. As stated by 
Killpatrick, teaching should be oriented to the goals 
and needs of the student. Student has to plan their 
own education. This activity is not only about 
passive reception of information, but the student is 
forced to think, look for connections, use 
interdisciplinary relationships, creatively look for 
solutions and ways of implementation. Thus, the 
main goal was not to acquire new information, but to 
develop the skills needed for life, for solving life 
tasks, problems. This corresponds to the goals in 
modern didactics in our country - to teach students 
how to learn. 

A more significant expansion of the use of PBL 
occurred after the Second World War, especially in 
the USA and the states of Western Europe, and later 
also in other European states. Experts from many 
countries experiences carry out research in this area. 
They researched e. g.  perception of PBL in relation 
to the so-called “Traditional teaching” [6], [21], 
opinions on PBL [4], [7], contribution of PBL to the 
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development of soft skills [16], the impact of PBL on 
development foreign language verbal skills [24], the 
relationship between personality characteristics of 
students and the effectiveness of education in PBL 
[22], the impact on improving school attendance of 
students from socially and economically less 
stimulating backgrounds [2] etc. They show the 
possibilities of its applications in various areas of 
teaching such as physics [5], informatics [15], and 
management to technological subjects [18], [11]. In 
recent decades, PBL has received a lot of attention in 
Slovakia. We can mention, for example, works by E. 
Petrášková [13], B. Kosová [8], I. Turek [23], E. 
Petlák [12], M. Daniš [3], E. Rosíková [17].  

To this day, we find terminological discrepancies 
in connection with project-based learning. On the one 
hand, it is understood as a concept of teaching; on the 
other hand, as a project method, respectively these 
terms are interchanged and used as synonyms. Some 
authors, e.g., J. Maňák, V. Švec [10] classify it 
among complex teaching methods, which differs 
from traditional and activating methods mainly 
because they are complex methodological units that 
assume a different, but always comprehensive 
combination of basic elements of the didactic system 
such as methods, organizational forms of teaching, 
didactic means or life situations, the effectiveness 
and longevity of which have been confirmed by 
practice [10]. However, the basic characteristics of 
project teaching are the same in both cases. Emphasis 
is placed on the concentration of the curriculum 
(students deal with one area from different angles), 
student´s independence, development of 
communication and social skills. The teacher only 
directs activity and cooperation between the students. 
It is assumed that project teaching increases students' 
motivation, self-confidence, develops their creativity 
and critical thinking, and combines theory and 
practice. Summarizing several definitions and 
approaches, PBL can be defined as “a systematic 
process of acquiring and applying knowledge, during 
which the learner anticipates, plans and implements 
in a defined time, alone or with other learners, under 
the supervision of the teacher, to observable activity 
which in a pedagogical context leads to concrete 
result” [14]. 

Each project should have the following 
characteristics [1]:  

 

a) it should by its nature be a problem task, b) it 
should always have clear and achievable goals, 
which must clearly correspond with the goals of the 
teaching process in the school, c) the process of 
achieving the goals should be naturally motivating, 
purposeful and meaningful from the point of view of 
pupils, d) PBL should be planned and continuously 
guided mainly by pupils, e) it should have a defined 
specific output. 

PBL is a natural way of learning about new things, 
acquiring knowledge, skills, and habits, but also 
experiences resulting from social learning. It is a way 
that allows the enrichment of the student's 
personality through his own and independent thought 
and practical activity. Thanks to PBL, teaching has 
not only a theoretical but also an activity nature, it 
employs the student's hands and head, equips the 
student with knowledge, skills, but also certain 
attitudes and values. It is a natural non-violent 
process which supports the student's interest and 
respects the individuality of the student - their needs 
and possibilities. This process enables the 
differentiation and individualization of teaching [9]. 
According to experts, PBL is of great importance for 
pupils and students in terms of comprehensive 
enrichment of their personalities. 

 
3. Perception of Project Based Learning by 

Students – Research results 
 

The main aim of the research was to find out how 
the high school students and university students 
perceive the PBL.  

We set the following research questions: Do the 
students in high school have experience with PBL? 
Have the students solved longer-term complex 
projects, which included curriculum from several 
subjects? Could the students choose the topic of the 
project themselves? Have the students ever solved 
the project voluntarily?  What is the benefit of 
project solution for students? Do students prefer to 
solve the project individually, in pairs, or in groups? 
How do students approach to PBL in terms of time? 
What is the biggest problem for them when they are 
doing a project? What disturbs the most the students 
during the presentation of project results? How do 
students generally evaluate project teaching? 

As the research method we used an anonymous 
questionnaire. We created it by ourselves. The 
questionnaire contained 14 items, of which 1 open 
item and 13 closed items with either single or 
multiple selection. 

The research file consisted of 403 respondents, 191 
students from the University of Economics in 
Bratislava in the age of 20-22 years and 212 students 
from business academies in the Bratislava and 
Trnava regions in the age of 16-19 years.  

We present the results separately for university and 
high school students. We also focus on the 
differences found. In the first question, we were 
interested in whether the respondents did or do 
projects in high school. 77% of university students 
did projects only on some subjects, 13% of them did 
so on most subjects. The remaining 10% have never 
done projects. We consider it incorrect, because well-
prepared and organized PBL can be beneficial for 
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students in the cognitive, emotional, and willful 
areas, and for development of other personality traits 
and competencies. If, on the other hand, students 
solve a project on every subject, and projects were 
not integrated with each other, it could be 
counterproductive, unbearably time-consuming for 
them and teachers, with a negative impact on the 
quality of results. Of the high school students, 81,9% 
did projects on some subjects, 16,1% on most 
subjects and 2% have never worked on them. 
Compared to the university students, the percentage 
of the students who never did a project decreased by 
8%. The difference between the university students 
and the high school students in terms of time were 
four academic resp. school years. This indicates a 
positive trend, i. e a gradual wider involvement of 
PBL to education.  

Longer-term complex projects, which include 
curriculum from several subjects, were solved at high 
school by 18% of university respondents and 28,7% 
of high school students. This indicates a positive but 
not a sufficient trend. The low percentage of solving 
complex projects is related to the perception of PBL 
as a teaching method and not as a concept of 
teaching. Students in secondary schools do not work 
on projects that would link the curriculum from 
several subjects. We see a lot of room for 
improvement here. Students of business academies 
solve complex, long-lasting group projects more or 
less only within the subject of a training firm. 

The results of the research show that 84% of the 
respondents of university students and 88% of high 
school students could sometimes choose the topic of 
the project themselves. 7% of the university 
respondents and 2% of the high school students could 
never choose it. Although, this is only a small 
percentage we believe this is a negative phenomenon 
and the student should at least participate in the 
selection of the project topic. According to project 
teaching experts, the project should be based on the 
needs of the students. It should have a purpose and 
meaning for them. Subsequently, the teacher should 
discuss the problem with the students from different 
perspectives and help the students to create a plan to 
follow to achieve their goals. During the solution, the 
teacher should act only as a guide and should oversee 
that the project is in line with the objectives. If the 
student could identify more with the topic, their inner 
cognitive motivation would be used more effective 
than the one that comes from outside, from the 
teacher.  

We were also interested in whether the respondents 
ever applied to work on projects voluntarily. 43% of 
university students and 67% of high school students 
answered yes. In the horizon of four years, there was 
also a shift in this direction. The question is whether 
the reason was the interest about the project, internal 

cognitive motivation of students or just a prosaic 
reason for an easily obtained good mark in the case 
that it was not a real project with all the necessary 
attributes, but its replacement in the form of the 
mentioned papers, presentations, etc. 

The important question was whether the 
respondents see a concrete benefit of PBL. They 
could indicate more than one of these options. Our 
findings are shown in the Table 1. 

 
Table 1.  Benefits of PBL according to students opinions 
 

Benefits of PBL 

Percentage 
representation  
at high schools 

students 

Percentage 
representation 
at university 

students 

I remembered 
more from the 
given topic, area 

67 70 

I learned more 
information than 
when we were 
just taking over 
the curriculum 
with the teacher 

69 68 

I learned to 
present and 
perform in front 
of an audience 

48 65 

I learned how to 
search, sort and 
process 
information 

49 63 

Ihave learned to 
select essential 
information 

46 43 

I could use my 
creativity 

44 43 

I could easily get 
a good grade 

59 33 

I learned to argue 
and defend my 
opinions and work 

24 32 

I could work with 
my classmates 

24 26 

I learned to plan 
and organize my 
activities and time 

23 22 

I could apply the 
theory in practice 

15 18 

 
Only 26% of university respondents and 24% of 

high school respondents perceived cooperation with 
classmates as a benefit of project teaching. In this 
context, we were interested in whether students 
prefer to solve the project individually, in pairs or in 
groups. More than half of university students – 
52,5% preferred working in pairs, 29% preferred to 
work independently. Only 18, 5% university students 
inclined to work in a group, while cooperation is one 
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of the basic characteristics of PBL. Even the largest 
part of high school students - 44% preferred to work 
in pairs because they could choose a partner 
themselves. 39% preferred to work alone. They 
would avoid possible conflicts regarding the content, 
form of the project, and the contribution of each of 
the partners. They also could show their abilities, 
which was especially important for students with 
developed performance motivation. Only 17% of 
high school students were satisfied with the project 
solution in the group. The low percentage of students 
who wanted to do a project in group may lead 
teachers to abandon group project solutions to suit 
majority of students. It is not right because of the 
expected effects of PBL such as improving 
communication skills, self-assertion, compromising, 
developing effective argumentation but also 
experience in allocating tasks and acquiring rights 
and responsibilities arising from the assignment and 
role in the group. Students need to experience that 
they will have to work with other people in their 
jobs, who will not always match their ideas. It is their 
favor if they learn it at school.  

In the next question, we found out how students 
approach to the solution of projects in terms of time. 
Only 11% of the university students start working on 
the project immediately after entering the project. 
58% do the project on an ongoing basis. 31% of the 
students work on the project at the last minute. It is 
often reflected in its quality, content, or form. In the 
group of high school students, 8% deal with the 
project immediately and 41% of the students 
continuously. 51% of high school students work on 
the project at the last minute. About a third of the 
university students and more than a half of high 
school students have a high-frequency 
procrastination problem. There are many 
explanations for this concept, the simplest, but 
concise is P. Steel's [20]  explanation, according to 
which procrastination means voluntarily postponing 
the planned activity, despite the expectation that it 
will complicate the work. This phenomenon is today 
quite common. The students often deal with matters 
needed for school just before the deadline. It is not 
because they are lazy. They are often highly active 
people, engaged in various activities, but at the 
expense of the task they should be engaged in. The 
individual thinks about these activities that if he 
performs them, he will finally be able to fully devote 
himself to the work task. An example of such actions 
may be e.g. spending time on social networks, 
checking e-mails frequently, reading a magazine, 
cleaning a bookshelf, arranging things on a desk, 
watching TV, washing dishes, etc. [19].  

Subsequently, we asked the respondents what the 
biggest problem for them in PBL is. They could 
indicate more options. The results are shown in the 
Table 2. 

 

Table 2.  Problems of respondents in PBL 
 

Problem 

Percentage 
representation 
at high schools 

students 

Percentage 
representation 
at university 

students 

Working with 
someone 
irresponsible 

69 68 

Lack of 
information on 
what and how to 
do 

71 63 

Time consuming 
of the project 

27 57 

Working with 
someone who 
does not "fit" me 

35 54 

Inability to 
consult with the 
teacher on an 
ongoing basis 

10 43 

Impossibility to 
choose a topic 

35 18 

Working with 
someone less 
clever 

26 11 

 
Lack of information on what and how to do was 

indicated by 71% of high school students and 63% of 
university students. There are two solutions in this 
regard. The first is that teachers need to specify more 
precisely the goal or the result of the project teaching 
and the way how to achieve them. The second is, to 
teach them to effectively organize their activities and 
specify own goals based on the given selected topic. 
This already presupposes a certain orientation in the 
processed issues. 

69% of high school students and 68% of university 
students perceive cooperation with an irresponsible 
classmate as the biggest problem during the project 
solution. For university students it is a huge problem 
if they cannot consult with the teacher on an ongoing 
basis - 43%. The fact that a high percentage of 
university students demand more frequent 
consultations with teachers raises questions whether 
our university students are sufficiently independent 
and creative, but also whether our university teachers 
are sufficiently helpful, supportive, and willing to 
devote their time to their students. 

The final phase in the implementation of PBL is 
the presentation of the results. In this context, we 
found out what most disturbs students during the 
presentation of results. The findings are in Table 3. 
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Table 3.  Obstacles affecting project presentation 
 

Obstacles 

Percentage 
representation 
at high schools 

students 

Percentage 
representation 
at university 

students
Constant 
interruption and 
correction by 
teachers 

60 64 

Disturbing 
classmates 

45 63 

Teacher blames 
the student for 
errors that he did 
not point out to 
him during the 
consultations 

38 58 

Own fear in front 
of the audience 

26 42 

Non-functioning 
ICT 

25 23 

 

In general, individual barriers to good presentation 
bother a higher percentage of university students in 
comparison to high school students. There are 
significant differences between the groups, especially 
in the case of blaming teachers for errors, in the case 
of disturbing classmates, and in the case of 
experiencing stage fright. In two cases, there was an 
obstacle associated with teachers. They should be 
prepared and willing to help students. Teachers 
should clearly set the rules and requirements for 
content and form of the projects. It is their duty to be 
available to students during consultation time and 
provide continuous feedback, which will reveal 
whether the student works on what they are supposed 
to, whether they are proceeding correctly, and 
whether the result is in accordance with the set goals. 
It is inappropriate to point out mistakes and 
shortcomings during the final presentation, either due 
to a lack of teacher tact, a lack of self-control, or a 
last-minute effort to correct what he neglected during 
the solution if students really turned to him for 
consultation.  58 % of university students blame 
teachers for inefficient consultations. 

Fright stage is another big obstacle in presentation 
of a project. The acquisition of techniques and 
systematic training in coping with it is a challenge 
for more than 40% of university students, who to a 
greater or lesser extent do not manage the fear of 
appearing in front of an audience. 

Obstacles of a good project presentation stem 
mainly from the human factor. Only in the last place, 
with approximately the same percentage, problems 
related to information and communication 
technologies were placed in both groups. 

 
 
 
 

The last item of the questionnaire focused on the 
perceiving of PBL. From the presented options, the 
respondents had to select and mark those that identify 
with the PBL. Each respondent could indicate, at his 
discretion, more options. The findings are in Table 4. 
Table 4.  Perception of PBL by students 
 

Characteristics 
of PBL 

Percentage 
representation 
at high schools 

students 

Percentage 
representation 
at university 

students
Interesting 63 63 
Useful 61 55 
Developing 
properties, e.g. 
responsibility, 
independence 

52 57 

Developing 
abilities, e.g. 
creativity 

53 57 

Enriching 42 46 
Difficult 20 22 
Stressful 17 19 
Unnecessary 6 4 
 

Respondents perceive PBL mostly positively. 
More than half of the respondents from both groups 
consider it useful, interesting, developing properties 
and abilities. Approximately one-fifth of the 
respondents consider PBL to be difficult and 
stressful. 6% of high school students and 4% of 
university students consider doing of projects 
unnecessary. The question is whether the reason for 
such an attitude is a poorly prepared project 
assignment or insufficient cognitive motivation of 
students. It could be the subject of further research. 

In the group of university students, we were also 
interested in whether PBL was more often at the high 
school or at the university. 77% of respondents did 
projects more often at university than at high school.  
67% of them want to solve more complex, practice-
oriented, and longer-lasting projects at the university. 
Also 77% of high school students were in favor of 
more frequent use of PBL. This fact indicates a 
positive attitude of respondents to this activating 
method. This result should encourage teachers who 
do not implement project teaching to try it out. 
Approximately 67% of high school students think 
that if they have not done the projects, they would 
have learned less. This answer also shows that 
students perceive project teaching as beneficial and 
useful. 

Despite many positive findings, we see 
considerable reserves in the perception and 
implementation of PBL in Slovak high schools and 
universities. There are still about a third of 
respondents who need to be convinced of the benefits 
of PBL for all aspects of their personality - cognitive, 
emotional and will properties. 
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4. Conclusion 
 

 From the point of view of students, PBL is 
evaluated positively. A comparison of the answers of 
university and high school students showed a 
positive trend in the wider involvement of PBL in the 
teaching process over the last years. However, the 
solution of longer-term, complex projects involving 
several subjects is still underused. It is the long-term, 
complexity, and cooperation that are the 
characteristics of real projects and not alternative 
activities, which are often only called projects, such 
as paper, presentations in MS PowerPoint, etc. A 
relatively high percentage of university students 
(43%) and high school students (67%) use the 
opportunity to apply for the project voluntarily. 
However, 59% of high school students described the 
project as an opportunity to easily get a good grade. 
It affirms that projects are not always built to take 
into account the criteria of a quality project and they 
are often just a simple assignment or a more 
demanding homework. 

Almost 70% of university students and 67% of 
high school students think that without PBL they 
would have learned less. They see the benefit in the 
fact that during solving problem they remembered 
more from the processed topic, learned additional 
information, learned to present, and speak more 
confidently in front of the audience, search, sort and 
process information, argue, cooperate with 
classmates and organize their activities. These 
observations of students should be an encouragement 
for those teachers who use project teaching very 
rarely or not at all. 

Despite the fact that cooperation is an essential 
characteristic of PBL, team solution of projects is 
preferred by the lowest percentage of students. In 
both groups, the highest percentage was achieved by 
work in pairs, in second place was independent work, 
and only in the third place was placed team work. 

Problematic cooperation with an irresponsible 
classmate was identified by university students as the 
most common problem in connection with PBL. For 
high school students, the most frequent problem is a 
situation where they do not know what and how to do 
exactly. More than 70% of them have indicated this 
possibility. This is also a problem for 68% of 
university students. We appeal to teachers to try to 
specify more precisely the goal of project teaching. 
The way how to reach it is that a teacher will just 
indicate in certain steps or intermediate stages. 

The project solution process should end with the 
presentation of the result resp. solution and 
subsequently its evaluation. At this stage, students 
complained about the behavior of teachers, who 
constantly interrupted and corrected them. Although 
the teacher has much more knowledge, skills and 

experience, and has an intrinsic need to pass them on 
to his students, he should be considerate and patient 
during the presentation and let the students present 
their project as they have prepared it. If his idea was 
different, he should have communicated it to them at 
the beginning or during the elaboration of the project, 
or accept their different, new, perhaps original 
solution and communication of the solution to him 
and their classmates. 

We consider PBL, in accordance with the opinions 
of experts and teachers, to be a good way to develop 
many of the qualities and skills of students. However, 
our contribution has shown it still needs to be 
improved in many aspects. 

 
References  
 
[1]. Berková, K., Novák, J., & Pasiar, L. 

(2018). Modernizace ekonomického vzdělávání v 
kontextu taxonomií výukových cílů. Computer Media. 

[2]. Creghan, C., & Adair-Creghan, K. (2015). The 
positive impact of project-based learning on 
attendance of an economically disadvantaged student 
population: A multiyear study. Interdisciplinary 
journal of problem-based learning, 9(2), 7. 
https://doi.org/10.7771/1541-5015.1496 

[3]. Daniš, M. (2001). Projektové vyučovanie-cesta k 
aktívnemu učeniu. Pedagogické rozhľady, 9(1), 25-
28. 

[4]. Dömischová, I. (2011). Projektová výuka: moderní 
strategie vzdělávání v České republice a německy 
mluvících zemích. Vyd. Univerzity Palackého, 
Olomouc. 

[5]. Goldstein, O. (2016). A project-based learning 
approach to teaching physics for pre-service 
elementary school teacher education students. Cogent 
Education, 3(1), 1200833. 
https://doi.org/10.1080/2331186X.2016.1200833 

[6]. Habók, A., & Nagy, J. (2016). In-service teachers’ 
perceptions of project-based 
learning. SpringerPlus, 5(1), 1-14. 
http://doi.org/10.1186/s40064-016-1725-4. 

[7]. Hasni, A., Bousadra, F., Belletête, V., Benabdallah, A., 
Nicole, M. C., & Dumais, N. (2016). Trends in 
research on project-based science and technology 
teaching and learning at K–12 levels: a systematic 
review. StudieS in Science education, 52(2), 199-231. 
https://doi.org/10.1080/03057267.2016.1226573 

[8]. Kosová. B. (1996). Projektové vyučovanie. Učiteľské 
noviny, 46(27), 3-4 . 

[9]. Kratochvílová, J. (2009). Teorie a praxe projektové 
výuky. MU Brno. 

[10]. Manák, J., & Švec, V. (2003). Výukové 
metody. Brno: Paido, (s 127). 

[11]. Mioduser, D., & Betzer, N. (2008). The contribution 
of Project-based-learning to high-achievers’ 
acquisition of technological knowledge and 
skills. International Journal of technology and design 
education, 18(1), 59-77. 
https://doi.org/10.1007/s10798-006-9010-4 



TEM Journal. Volume 10, Issue 2, Pages 832‐838, ISSN 2217‐8309, DOI: 10.18421/TEM102‐42, May 2021. 

838                                                                                                              TEM Journal – Volume 10 / Number 2 / 2021. 

[12]. Petlák, E. (2012). Inovácie v edukačnom 
procese. Dubnica nad Váhom: Dubnický 
technologický inštitút. 

[13]. PETRÁŠKOVÁ, E. (2007). Projektové 
vyučovanie. Prešov: Metodicko-pedagogické centrum. 

[14]. Proulx, J. (2004). Apprentissage par projet. Québec: 
Presses de l'Université du Québec. 

[15]. Pucher, R., & Lehner, M. (2011). Project based 
learning in computer science–a review of more than 
500 projects. Procedia-Social and Behavioral 
Sciences, 29, 1561-1566. 
https://doi.org/10.1016/j.sbspro.2011.11.398 

[16]. Razali, S. N., Noor, H. A. M., Ahmad, M. H., & 
Shahbodin, F. (2017). Enhanced student soft skills 
through integrated online project based collaborative 
learning. International Journal Of Advanced And 
Applied Sciences, 4(3), 59-67. 
https://doi.org/10.21833/ijaas.2017.03.010 

[17]. Rosíková, E. (2001). O skúsenosti s projektovým 
vyučovaním. Pedagogické rozhľady, 10(2), 13-19. 

[18]. Sababha, B., Alqudah, Y., Abualbasal, A., & 
AlQaralleh, E. (2016). Project-based learning to 
enhance teaching embedded systems. Eurasia Journal 
of Mathematics, Science and Technology 
Education, 12(9), 2575-2585.  
doi: 10.12973/eurasia.2016.1267a 

[19]. Schouwenburg, H. C., & Lay, C. H. (1995). Trait 
procrastination and the big-five factors of 
personality. Personality and Individual 
differences, 18(4), 481-490. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[20]. Steel, P. (2007). The Nature of Procrastination: A 
Meta-Analytic and Theoretical Review of 
Quintessential Self-Regulatory Failure. Psychological 
Bulletin, 133(1), 65-94. 

[21]. Stozhko, N., Bortnik, B., Mironova, L., 
Tchernysheva, A., & Podshivalova, E. (2015). 
Interdisciplinary Project-Based Learning: Technology 
for Improving Student Cognition. Research in 
Learning Technology, 23(1). 
http://dx.doi.org/10.3402/rlt.v23.27577 

[22]. Sunaga, Y., Washizaki, H., Kakehi, K., Fukazawa, 
Y., Yamato, S., & Okubo, M. (2017). Relation 
Between Combinations of Personal Characteristic 
Types and Educational Effectiveness for a Controlled 
Project-Based Learning Course. IEEE Computer 
Architecture Letters, 5(01), 69-76. 
https://doi.org/10.1109/TETC.2016.2526664 

[23]. Turek, I. (2008). Didaktika. Bratislava: Iura Edition, 
413-415. 

[24]. Vaca Torres, A. M., & Gómez Rodríguez, L. F. 
(2017). Increasing EFL learners oral production at a 
public school through project-based learning. Profile 
Issues in TeachersProfessional Development, 19(2), 
57-71. 
https://doi.org/10.15446/profile.v19n2.59889 
 


