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ARTICLE INFO ABSTRACT 
 Purpose: Evaluate the Impact of project-based learning on the motivation of 

students at a Productive Technical Education Center –CETPRO. Methodology: 
Design: quasi-experimental experimental study. Participants: the sample 
consisted of a probabilistic sampling, which was represented by students of the 
Computer Operation specialty of a CETPRO in Ayacucho, Peru, of which 15 
students formed an experimental group and 15 students for the control group. 
Instrument: The Academic Motivation Scale (EMA) instrument was used, which 
consists of 28 items, the intrinsic motivation dimension includes items 1-13, the 
extrinsic motivation dimension items 13-20 and the demotivation dimension 
items 21-28. Statistical analysis: means comparison analysis was used with the 
Student t test. Results: The students in the experimental group achieved more 
satisfactory results in their Motivation scores (Average = 80.73) after the 
application of the project-based learning intervention, compared to the students 
in the control group (Average = 67.53). Conclusion: The research concludes that 
the project-based learning method is essential for the development of skills in 
students and also for problem solving. To achieve this, it is essential that teachers 
incorporate this method into their teaching methodology, so that students 
acquire the necessary knowledge and gain practical experiences, being creative 
and dynamic in classes is emphasized, so that students feel motivated and acquire 
the skills. 
 
Keywords: Project-based learning, demotivation, motivation, intrinsic 
motivation, method, knowledge. 

 
1. Introduction 

 
It is essential to establish a connection between the learning process and the student's life trajectory, with the 
purpose that such learning acquires meaning and acts as an intrinsic motivator for the student, allowing 
knowledge to be based on the student's previous experiences, perceptions and emotions (Sepúlveda et al., 
2021). This approach should be complemented with educational methodologies that incorporate specific 
activities designed to foster the development of fundamental skills, which are critical thinking, teamwork and 
emotion management, as emphasized by Moran, et al., (2020). Consequently, educational institutions are 
devoting their efforts to the incorporation of more active and collaborative pedagogical approaches within the 
classroom. The project-based learning method, in particular, is emerging as one of the most popular and valued 
approaches in this regard (Aguirregabiria and Garcia, 2020). According to Rahman et al., (2023), project-based 
learning (PBL) is one of the learning models that can empower students to think critically. 
 
Translated with DeepL.com (free version)It is important to emphasize that the educational system is not 
limited only to granting individuals a certain accumulation of knowledge, but also seeks to instruct the 
individual on how to apply such knowledge in practice and play an effective role in contemporary society, 
whether in theoretical, practical, professional or physical contexts (Politsinskaya et al., 2019). The underlying 
philosophy of the project-based learning approach lies in the continuous and active cooperation of students on 
behalf of their educational experience by conducting investigations that include challenging questions and 
carefully structured tasks (Solis, 2021). According to Cheng & Yang (2019), project-based learning has a 
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medium to large positive effect on students' academic performance compared to traditional instruction. 
Moreover, the medium effect size is affected by subject area, school location, instructional hours, and 
information technology support, but not by educational stage and group size. 
On the other hand, motivation has a significant impact on academic outcomes, as directing a student towards 
motivation during a specific stage of his or her life can influence how he or she approaches education in the 
future (Botella and Ramos, 2020). It is critical to note that keeping students motivated to complete their 
assignments is crucial, as this increases their chances of success. In addition, students need to be engaged in 
their learning process so that they can perform effectively in practice (Rueda et al., 2020). 
By regularly using project-based learning tools, systematic retention of project experiences allows students to 
compare various projects more systematically and highlight problem solving effectively leading to reduced 
project risks in the future and better practical management skills (Vasiliene et al., 2020). 
 

2. Conceptual references 
 
Project-based learning (PBL) is understood to be a promising approach that enhances student learning in 
higher education. Empirical studies on project-based learning have been reviewed with a focus on student 
outcomes (Guo, et al., 2020). Project-Based Learning (PBL) is characterized by employing holistic thinking, 
critical evaluation, and competent learning. This approach is dynamic and is integrated both in a disciplinary 
environment and from a global perspective, and is closely related to other types of learning (Valeriano, 2021). 
In this method, it is emphasized that each participant must contribute to the realization of an outcome with the 
aim of learning in depth, which is known as a product (Botella and Ramos, 2020). Similarly, project-based 
learning (PBL) emphasizes the relationship between concepts acquired through projects and real experiences 
so that students can relate concepts acquired from experiences they already have with new knowledge (Nuraini 
et al., 2023). 
Project Based Learning (PBL) is presented as a methodological proposal that allows students to approach a 
subject collaboratively, integrating multiple fields of knowledge as a teaching strategy (Cyrulies and Schamne, 
2021). According to its perspective, it requires students to apply theoretical concepts to address practical 
problems, so that learning culminates in the development of the key concepts of the work assigned by the 
teacher (Ramos, 2020). The purpose of this method is to promote innovative educational practices that 
incorporate what students experience and learn, closely related to their context, fostering the fact of being able 
to plan, complete what is planned, and evaluate projects that are connected to the real world (Barquero, 2020). 
Project-based learning creates a space in which the student applies skills and previous knowledge to new 
situations, so that these allow him/her to build skills that are useful for his/her development, in addition, it 
promotes critical thinking (Zambrano et al, 2022). 
Current Project Based Learning (PBL) practices focus on topics defined by the teacher and are used as a partial 
or total substitution for traditional assessments (Zhang, 2023). Through this experience, individual and 
autonomous learning is encouraged, framed in the planning of an activity with clearly defined purposes and 
processes (Salido, 2020). In the framework of project-based learning, teachers play a guiding role by facilitating 
the organization of information, rather than just transmitting basic information to students, since their main 
objective is for students to acquire knowledge and develop skills (Mustafa and Méric, 2019). 
An essential component of the Project Based Learning (PBL) method is the authenticity of the problems 
addressed, which are designed to reflect situations in the real environment. This element contributes 
significantly to enhancing students' desire to learn (Villanueva et al., 2022). It is important to highlight the fact 
of observing a direct relationship between the implementation of PBL and academic performance, evidencing 
intellectual growth and students' motivation towards the tasks (Calderón and Loja, 2021). 
Motivation plays a key role in the creative process because creative people who are immersed in the creative 
process tend to be fully engaged in creation. Therefore, high motivation can lead to obtaining an efficient 
product or result (Ting and Yu, 2020). It is elementary to mention that motivation represents a fundamental 
aspect in education and the learning process, since unmotivated students usually do not do their own to acquire 
new knowledge, on the other hand those highly motivated show a strong desire to attend school while having 
an active participation in the learning process (Mina and Caicedo, 2019). 
Motivation encompasses moments of personal development and achievement that are manifested when a 
student carries out tasks, solves challenges and has an important influence on academic achievement (Castro 
and Vega, 2021). In this sense, motivation is perceived as the internal forces that drive an individual to focus 
on processes that lead to action (Cobo et al., 2022). Furthermore, students' motivation to reinforce the 
knowledge acquisition process is influenced by their desire to acquire new knowledge and their curiosity to 
experience a different learning approach (Gustiani, 2020). 
Motivation plays a significant role in the educational process, since it is part of it as a crucial component of 
motivated learning and contributes to the generation of new experiences, both positive and negative, as 
indicated by Sánchez et al. (2022). In addition, motivation guides student activities and has an impact on their 
autonomy, which in turn influences their level of learning (Montes and Moreta, 2019). Motivation is deeply 
linked to the intellectual and formative aspect generated by the learning process, and its final result is the fact 
of acquiring new knowledge, skills and experiences that have a positive impact on the behavior related to the 
intellect and the attitude towards the search for new knowledge (Fabiana and Vega, 2022). 
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According to Seli (2019), processes involve goals, beliefs, perceptions, and expectations. For example, a task is 
often related to how competent a person believes he or she is at completing that task. Also, beliefs about the 
causes of current task successes and failures influence motivation and behavior on future tasks. For example, 
students who attribute failure to lack of ability behave differently than students who attribute failure to lack of 
effort. 
When students learn by participating in real-world projects, almost every aspect of their experience changes. 
The role of the teacher changes. He or she is no longer the content expert doling out information in bite-sized 
chunks. Student behavior changes as well. Instead of following the teacher's lead, students pursue their own 
questions to create their own meaning (Boss & Krauss 2019). 
On the other hand, motivation is an internal experience that is driven by biological, cultural and social aspects 
that stimulate the performance of behaviors through the use of cognitive resources for learning (Granillo et al., 
2022). Assessing students' motivation in relation to a discipline, a particular content or a didactic tool is of 
fundamental importance, due to its influence on the teaching-learning environment and its effect on 
educational processes in general (Velázquez et al., 2020). One of the benefits of project-based learning is to 
show a greater capacity of students. Through it, student creativity can be observed through various school 
projects. Creativity is a process that produces novelty, which is useful, sustainable, or satisfying to people (Siti 
et al., 2019). 
Creativity can be measured through several aspects, including fluency, flexibility, originality, and novelty 
Fluency can be measured through many responses. Flexibility can be measured by using many variations of 
ideas to answer the problem. Originality is measured by asking whether the response given is different from 
that of other students or whether the response produced is an unusual response (Susanti et al 2022). 
 

Material and Methods 
 
The study is quantitative in nature and adopts an experimental approach in which one or two independent 
variables are deliberately manipulated with the objective of analyzing the outcome of this manipulation related 
to one or more dependent variables in a control context (Hernández et al.,2018). In the quasi-experimental 
design used, the instruments can be measured and applied on more than three occasions, that is, at three 
different times, also allowing the regulation or graduated manipulation of the independent variable at different 
times to obtain more accurate results (Arias and Covinos, 2021). 
It is important to note that this research was conducted in the city of Ayacucho, Peru, using that locality as the 
unit of analysis to identify the influence of project-based learning on the motivation of students studying the 
specialty of Computer Operation in a CETPRO (Technical-Productive Education Center). 
 

3. Study variables 
 
Project-based learning (PBL): PBL is presented as a methodology that offers students the opportunity to 
approach a topic collaboratively, integrating diverse fields of knowledge as a teaching strategy (Cyrulies and 
Schamne, 2021). This approach is characterized by constructively guiding students' knowledge development 
through structured, directed and formative interaction (Fajardo and Gil 2019). 
Motivation: Motivation is the perceived force that helps drive a person to focus on the internal processes that 
lead to action, as stated by Cobo et al. (2022). 
Table 1 below shows the variables, dimensions and the indicators used to measure them. 
 

Table 1: Distribution of variables 
Variables Dimensiones Indicadores 
 
Project-based 
learning 

Presentation of central ideas Evidence of ability to synthesize the information 
found. 

Organization of information Indicates in an organized manner the findings found. 
Syntax and spelling Correct use of scientific vocabulary 

Motivation Intrinsic motivation For stimulating experiences 
Extrinsic motivation Regulation identified 
Demotivation Absence of motivation 

Note: Own elaboration 
 
3.2 Population and sample 
The population of this study was made up of the students of the Computer Operation specialty at a CETPRO 
located in Ayacucho, Peru. In order to obtain the sample, a probabilistic sampling was used, which finally 
consisted of 15 students in the experimental group and 15 students in the control group. 
 
3.3. Techniques and instruments for data collection 
To achieve the objective of the study, the survey was used as a technique and pre- and post-tests were also used 
as data collection tools. In addition, to evaluate the students' responses, a Likert-type scale was applied, which 



736 Dely Muñoz Bermudo et.al / Kuey, 30(11), 8740 

 

contemplates the following values: “Strongly agree” (5 points), “Agree” (4 points), “Sometimes” (3 points), 
“Disagree” (2 points) and “Strongly disagree” (1 point). 
On the other hand, in the measurement of student motivation, the Academic Motivation Scale (EMA) 
instrument was used, which was based on the Spanish validation of the Educational Motivation Scale developed 
by Núñez et al. in 2005. It consists of 28 items, where the intrinsic motivation dimension comprises items 1-
13, the extrinsic motivation dimension includes items 13-20, and the demotivation dimension comprises items 
21-28. The scoring scale is based on a Likert-type scale, in which values are assigned from 1 (never corresponds) 
to 5 (always corresponds), with an intermediate score of 3 (sometimes corresponds). 
 

4. Results 
 
Ho: The application of project-based learning does not allow the significant development of motivation in 
students of a CETPRO in Ayacucho. 
Hi: The application of project-based learning allows the significant development of Motivation in students of a 
CETPRO in Ayacucho. 
Significance level: alpha = 0.05. 
Test statistic: Hypothesis testing with Student's t-test for independent samples will be applied at the pre-
intervention and post-intervention time points. 

 
Table 2: Motivation in students at a center in Ayacucho 

Statistician 

Group 

t de Student Control (n=15) Experimental (n=15) 

Formerly 
Media 66.53 64.40 t = 0.837 

p = 0.410 Desv. típ. 7.74 6.13 

Then 
Media 67.53 80.73 t = 5.475 

p = 0.000* Desv. típ. 5.66 7.43 

Note: Database 
 
Motivation in students of a center in Ayacucho is not different at 95% reliability according to Student's 
parametric t-test (p=0.410), both for the control and experimental teams prior to the application of project-
based learning, and there is a slight advantage for the students in the control group compared to the students 
in the experimental group. 
Likewise, Motivation in students of a Center of Ayacucho, is different at 95% reliability according to the 
parametric Student's t-test (p=0.000), for the control and experimental group after the application of the PBL 
intervention, so, the students of the experimental group obtained more satisfactory results in their Motivation 
scores (Mean = 80.73) after the project-based learning intervention, with respect to the students of the control 
group (Mean = 67.53). 
 
Specific hypothesis 1 
Ho: The application of project-based learning does not significantly develop Intrinsic Motivation in students 
of a CETPRO in Ayacucho. 
Hi: The application of project-based learning allows the significant development of Intrinsic Motivation in 
students of a CETPRO in Ayacucho. 
Significance level: alpha =0,05 
Test statistic: Hypothesis testing will be applied with the Student's t-test for independent samples at the pre-
intervention and post-intervention times. 
 

Table 3: Intrinsic Motivation in students of an Ayacucho Center. 

Statistician 

Group 

t de Student Control (n=15) Experimental (n=15) 

Formerly 
Media 24.67 22.73 t = 1.403 

p = 0.210 Desv. típ. 3.18 3.33 

Then 
Media 25.67 42.27 t = 9.130 

p = 0.000 Desv. típ. 2.32 6.65 

Note: Database 
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Intrinsic Motivation in students of a center in Ayacucho is not different at 95% reliability according to Student's 
t-test (p=0.210), both for the control and experimental groups before the application of the PBA, with a slight 
advantage for students in the control group compared to students in the experimental group. 
Likewise, Intrinsic Motivation in students of an Ayacucho Center, is different at 95% reliability according to 
Student's parametric t-test (p=0.000), both for the control and experimental group after the application of the 
Project Based Learning intervention, so, the students of the experimental group obtained more satisfactory 
results in their Intrinsic Motivation scores (Mean = 42.27) after the Project Based Learning intervention, in 
relation to the students of the control group (Mean = 25.67). 
 
Specific hypothesis 2 
Ho: The application of project-based learning does not significantly develop Extrinsic Motivation in students 
of a CETPRO in Ayacucho. 
Hi: The application of project-based learning allows the significant development of Extrinsic Motivation in 
students of a CETPRO in Ayacucho. 
Significance level: alpha =0,05 
Test statistic: Hypothesis testing will be applied with the Student's t-test for independent samples at the pre-
intervention and post-intervention times. 
 

Table 4: Extrinsic Motivation in students of an Ayacucho Center. 

Statistician 
Group 

t de Student Control (n=15) Experimental (n=15) 
Formerly 
Media 21.93 23.33 t = 1.573 

p = 0.127 Desv. típ. 2.89 1.88 
Then 
Media 21.80 24.87 t = 2.067 

p = 0.014 Desv. típ. 3.03 3.36 
Note: Database 
 
Extrinsic Motivation in students of a center in Ayacucho is not different at 95% reliability according to Student's 
parametric t-test (p=0.127), for the control and experimental groups before the application of the PBA, with a 
slight advantage of the students in the control group with respect to the students in the experimental group. 
Likewise, Extrinsic Motivation in students of a Center of Ayacucho, is different at 95% reliability according to 
Student's parametric t-test (p=0.014), both for the control and experimental group according to after the 
application of the Project Based Learning intervention, so, the students of the experimental group obtained 
better results in their Extrinsic Motivation scores (Mean = 24.87) after the Project Based Learning intervention, 
with respect to the students of the control group (Mean = 21.80). 
 
Specific hypothesis 3 
Ho: The application of project-based learning does not significantly develop demotivation in students of a 
CETPRO in Ayacucho. 
Hi: The application of project-based learning allows the significant development of demotivation in students 
of a CETPRO in Ayacucho. 
Significance level: alpha =0,05 
Test statistic: Hypothesis testing will be applied with the Student's t-test for independent samples at the pre-
intervention and post-intervention times. 
 

Table 5: Lack of motivation among students at a center in Ayacucho 

Statistician 

Group 

t de Student Control (n=15) Experimental (n=15) 

Formerly 
Media 19.93 19.33 t = 0.430 

p = 0.670 Desv. típ. 4.10 3.52 

Then 
Media 20.07 13.60 t = 7.849 

p = 0.000* Desv. típ. 2.94 1.24 

Nota: Base de datos 
 
Demotivation in students of a center in Ayacucho is not different at 95% reliability according to Student's 
parametric t-test (p=0.670), both for the control and experimental groups before the application of project-
based learning, with a slight advantage for students in the control group with respect to students in the 
experimental group. 
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Likewise, the Demotivation in students of a Center of Ayacucho, is different at 95% reliability according to the 
parametric Student's t-test (p=0.000), both for the control and experimental group according to after the 
application of the PBL intervention, so, the students of the experimental group obtained better results in their 
Demotivation scores (Mean = 13.60) after the application of the project-based learning intervention with 
respect to the students of the control group (Mean = 20.07). 
 

5. Discussion and conclusions 
 
Within the research, the results indicated that students in the experimental group achieved better performance 
in terms of their motivation scores. After the project-based learning intervention, the average motivation score 
in this group was 80.73. In comparison, students in the control group obtained an average motivation score of 
67.53. These findings indicate that the project-based learning method proved to be effective in increasing 
students' motivation. 
Furthermore, in the study by Cobo et al. (2022), it was observed that students in the experimental group 
obtained an average of 70.01 compared to the control group, whose average was 50.02, after the 
implementation of PBA. These results indicate that the aforementioned method plays an essential role in 
increasing students' motivation. 
Additionally, when examining the results obtained, it stands out that the students in the experimental group 
achieved outstanding results in the intrinsic motivation score, reaching an average of 42.27 after the 
implementation of project-based learning. In contrast, students in the control group obtained an average of 
25.67. These findings suggest that students, having a clear purpose, experience a significant increase in intrinsic 
motivation. This fact is further supported by the research of Botella and Ramos (2020), in which it was observed 
that students in the experimental group achieved an average of 45.25 in their scores after the implementation 
of the PBA method, compared to the average of 36.20 obtained by students in the control group. This reinforces 
the claim that students can increase their levels of intrinsic motivation by practicing and strengthening their 
knowledge through this approach. 
In addition, the results achieved reflect that students in the experimental group achieved better scores in 
extrinsic motivation, achieving an average of 24.87 after the implementation of project-based learning. In 
contrast, students in the control group obtained an average of 21.80 in this aspect. This suggests that the 
method is highly effective in fostering increased motivation in students. In agreement with these findings, the 
study conducted by Fabiana and Jisson (2022) evidenced that students in the experimental group achieved an 
average of 29.14 in their extrinsic motivation after the implementation of the PBL method, compared to the 
average of 20.45 obtained previously. This supports the idea that the use of this method can significantly 
contribute to students feeling more motivated to learn and increase their knowledge levels. 
Similarly, the results of the study indicated that students in the experimental group achieved lower scores in 
demotivation, with an average of 13.60 after the implementation of the project-based learning intervention, 
compared to the average of 20.07 obtained by students in the control group. This supports the assertion that 
the method is effective in addressing and solving the problem of lack of motivation in students. 
This is supported by the study of Montes and Moreta (2019), in which it was observed that students in the 
experimental group achieved an average of 10.60 in demotivation before the implementation of the PBL 
method. However, after the PBL intervention, their average decreased to 17.28. This indicates that the method 
is essential to prevent students from becoming unmotivated to learn and to foster their knowledge growth. 
The research concludes that the project-based learning method is essential for developing students' skills and 
also for problem solving. To achieve this, it is essential that teachers incorporate this method into their teaching 
methodology, so that students acquire the necessary knowledge and gain practical experience. In addition, the 
importance of teachers being creative and dynamic in class is emphasized, so that students feel motivated and 
acquire the skills they need to approach solving problems effectively. 
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