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Abstract 
 
The article is devoted to the study and evaluation of the level of development of student's critical thinking through 
project-based learning. The article analyses the formation and development of critical thinking using project-
based learning methods.  During the experiment, the control group in these subjects was taught according to the 
standard curriculum, while the experimental group used project-based learning. During the experiment, criteria 
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and levels of students' critical thinking development through project-based learning were formed, and their 
characteristics were outlined. A questionnaire for assessing the development of student's critical thinking through 
project-based learning was developed based on the identified levels and criteria. Based on the outlined criteria, 
the results of developing students' critical thinking before and after the experiment are presented. It was 
determined that after the experiment, the average critical thinking score of students in the control group remained 
average. In contrast, the specified indicator in the experimental group reached a high level. In the study, the 
authors concluded that project-based learning is an effective tool for developing students' critical thinking, as it 
helps integrate theoretical knowledge with practical activities. 
 
Keywords: critical thinking, project-based learning, students, educational institutions, STEM. 
 
Resumen 
 
El artículo está dedicado al estudio y la evaluación del nivel de desarrollo del pensamiento crítico de los alumnos 
mediante el aprendizaje basado en proyectos. El artículo analiza la formación y el desarrollo del pensamiento 
crítico mediante métodos de aprendizaje basados en proyectos.  Durante el experimento, el grupo de control de 
estas asignaturas recibió la enseñanza según el plan de estudios estándar, mientras que el grupo experimental 
utilizó el aprendizaje basado en proyectos. Durante el experimento, se formaron criterios y niveles de desarrollo 
del pensamiento crítico de los alumnos mediante el aprendizaje basado en proyectos, y se esbozaron sus 
características. A partir de los niveles y criterios identificados, se elaboró un cuestionario para evaluar el 
desarrollo del pensamiento crítico de los alumnos mediante el aprendizaje basado en proyectos. Sobre la base 
de los criterios establecidos, se presentan los resultados del desarrollo del pensamiento crítico de los alumnos 
antes y después del experimento. Se determinó que, tras el experimento, la puntuación media del pensamiento 
crítico de los alumnos del grupo de control seguía siendo media. En cambio, el indicador especificado en el 
grupo experimental alcanzó un nivel alto. En el estudio, los autores concluyeron que el aprendizaje basado en 
proyectos es una herramienta importante para desarrollar el pensamiento crítico de los estudiantes, ya que 
ayuda a integrar los conocimientos teóricos con las actividades prácticas. 
 
Palabras clave: pensamiento crítico, aprendizaje basado en proyectos, estudiantes, instituciones educativas, 

STEM. 
 
Introduction 
 
The modern educational process aims to develop competences that allow students to adapt to a rapidly 
changing world, analyse a large amount of information, make informed decisions and solve complex 
problems. The ability to think critically is one of the critical competences, including the skills of analysing, 
synthesising, and evaluating information and the ability to ask questions and draw reasonable conclusions.  
 
The key characteristics of project-based learning include engaging students in practice-oriented tasks, 
enhancing the learning process by fostering collaboration skills, and developing critical thinking. 
Considering societal transformations and the need to prepare students for future professional challenges, 
project-based learning also cultivates the ability to address cultural challenges and actively engage in social 
life. STEM education provides opportunities to utilise interdisciplinary connections, enhance practical skills, 
and integrate into societal practices and modern technologies. 
 
The article focuses on the impact of project-based learning on the development of critical thinking in 
secondary school students. 
 
Literature Review 
 
The development of students' critical thinking is an effective strategy for fostering not only critical thinking 
but also collaborative skills and proficiency in information technology (Yadollahi et al., 2022). Implementing 
student projects involves the stages of planning, execution, and peer evaluation of work 
(Vathanakulkachorn et al., 2023). The ability to reflect is one of the key competencies of project-based 
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learning (Weiland et al., 2024; Chikurteva, 2023), and collaborative learning enhances students' analytical 
skills (Long et al., 2021). The study focuses on the application of the project-based approach in the context 
of chemistry education (Khambuo et al., 2024). Such an educational approach not only supports the 
generation of self-knowledge but also promotes the development of critical thinking skills, which are crucial 
for constructing knowledge (Muschkin et al., 2024).  
 
The article describes a large-scale project-based learning programme based on the application of the 
"flipped classroom" technology (Inoue et al., 2020). This approach is widely used to encourage active and 
autonomous learning among students and ensures the quality of education (Kang & Gim, 2022; Jiang & 
Yuan, 2020). The study focused on students participating in online learning with a project-based approach 
(Deroncele-Acosta et al., 2021; Dewi & Kristanto, 2019). Based on the study's results, student engagement 
determines students' learning motivation (Hidayah & Arum, 2021). The results of the study reveal students' 
motivation and interest in learning the subjects, as well as the approval of the project-based learning 
approach by the students and the professor involved (Sales & Boscarioli, 2021). 
 
The findings of the study can be applied to the development of curricula for subjects related to project-
based learning, taking into account the formation of educational competencies (Joko et al., 2022). The 
article examines the readiness of future teachers to teach in blended and online formats using project-
based learning methods (Nuraini et al., 2021). The ability to apply project-based learning methods 
significantly impacts the readiness of future teachers for professional activities (Hu et al., 2020). This 
readiness should be accompanied by a continuous process of developing skills for optimisation and 
adaptation to various teaching formats (Samarakoon et al., 2021). 
 
Since critical thinking based on reasoning and evidence is a core competence for today's students, it is 
necessary to help students develop their critical thinking through project-based learning (Gou et al., 2024). 
It is also necessary to promote research that examines the relationship between specific project-based 
learning offerings and specific skills: interpretation, analysis, evaluation, inference, explanation, and self-
regulation. Students' critical thinking is developed through the performance of these cognitive tasks in 
STEM projects (Dotsenko, 2023); they develop skills in researching and identifying relevant sources, 
analysing the information found, expressing reasoned opinions and evaluating their work, looking for ways 
to improve it (Batsurovska et al., 2024).  
 
Project-based learning is a powerful tool for fostering critical thinking in the school curriculum, especially in 
the context of the New Ukrainian School (NUS) (Barkovska et al., 2024). In today's context, project-based 
learning is becoming a necessary tool for preparing young people for a complex and dynamic world 
(Manikutty et al., 2024; Mujtaba et al., 2024; Permana & Utomo, 2020), so the study of the formation and 
development of critical thinking through project-based learning is an important and relevant topic for 
research in modern pedagogical practice. 
 
Methodology 
 
The study used survey methods, comparison of learning outcomes and experimentation. 
 
The essence of the experiment involved the implementation, during the 2023–2024 academic year, of a 
study based on 9th-grade students at Secondary School No. 201 in Kyiv. For the control group, the New 
Ukrainian School (NUS) programme was applied, while for the experimental group, a combination of the 
NUS programme and project-based learning was implemented for biology, Ukrainian history, and 
informatics. Surveys were conducted among teachers based on developed criteria to assess the impact of 
project-based learning on the development of students' critical thinking. The academic outcomes of 
students in the control and experimental groups were compared both before and after the experiment. 
 
A total of 45 students took part in the experiment. The control group consisted of 22 students, and the 
experimental group consisted of 23 students. 
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The assessment of the formation and development of student's critical thinking through project-based 
learning was carried out by calculating the arithmetic mean of the two indicators:  
 
1.  Learning outcomes. Score on a 12-point scale of the students in the classroom on the project. 
2.  Self-assessment of critical thinking development through project-based learning. According to the 

developed criteria, a questionnaire for teachers was created to determine students' critical thinking 
levels through project-based learning.  

 
In addition, to assess the development of students' critical thinking, the levels of critical thinking formation 
were outlined: basic, intermediate and high. The characteristics of each level are outlined to assess the 
development of student's critical thinking. 
 
Results 
 
The State Standard of Basic Secondary Education identifies the main competences of students, which 
include fluency in the state language, the ability to communicate in native (if different from the state 
language) and foreign languages, mathematical competence, competence in natural sciences, engineering 
and technology, innovation, environmental competence, information and communication competence, 
lifelong learning, civic and social competence, cultural competence, entrepreneurship and financial literacy 
(Cabinet of Ministers of Ukraine, 2020). 
 
Critical thinking is the ability to analyse information, evaluate evidence, find logical connections, formulate 
arguments, and make informed decisions. Its main components are analysing a situation, searching for 
alternative solutions, evaluating advantages and disadvantages, and drawing conclusions.  
 
Project-based learning is an innovative approach to education that focuses on students' active participation 
in creating projects, solving real-world problems, and developing critical thinking. It ensures the integration 
of theoretical knowledge with practical skills and contributes to developing critical competences required in 
the modern world. 
 
Figure 1 outlines the main stages of developing students' critical thinking through project-based learning. 
 

 
Figure 1. The main stages of developing students' critical thinking through the implementation of                  
project-based learning 
Source: compiled by the author   
 
 

•Formulation of the research problem

•Analysis of information on the issue
Defining the problem

•Search for relevant sources of information.

•Selection of reliable facts.
Data collection

•Analysis of approaches to solving the problem

•Discussion of the most successful ways
Formation of hypotheses

•Research work

•Analysis of the results
Practical implementation

•Evaluation of the results achieved.

•Search for new ideas or solutions for improvement.
Reflection
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The levels of critical thinking development among secondary school students are presented, divided into 
basic (BL), intermediate (IL), and high (HL) levels. Table 1 outlines the key indicators of the basic, 
intermediate, and high levels of critical thinking development, which teachers can use as a reference when 
assessing students’ academic achievements. The assessment is based on a 12-point scale, with every 4 
points corresponding to a specific level. 
 
The development of critical thinking requires clear criteria for assessing its level. These criteria help analyse 
students' progress and identify strengths and weaknesses in developing their thinking skills. In the course 
of the survey of teachers, a questionnaire was developed based on the criteria outlining the criteria and 
levels of critical thinking through project-based learning. For each question, which is grouped into blocks 
according to the criteria, it was possible to give from 0 to 4 points, thus indicating the level of critical thinking 
for each of the criteria; the indicator for each criterion is summed up.  
 
Criteria have been formed for self-assessment of the effectiveness of the formation and development of 
students' critical thinking through project-based learning. These criteria include analytical (AnC), 
argumentative (ArC), creative (CC), and reflective (RC). Table 1 presents the criteria and levels of students' 
critical thinking development through project-based learning and their characteristics.  
 
In the course of the experiment, the control group studied according to the regular curriculum, while the 
experimental group completed projects in different subjects, namely: History of Ukraine (HU), Biology (B), 
and Computer Science (CS). The control group consisted of 22 students, and the experimental group 
consisted of 23 students. Self-assessment of the results of critical thinking development was conducted 
through a questionnaire of subject teachers. Table 2 shows the results of students' critical thinking 
development before the experiment on a 12-point scale, which included the average value of learning 
outcomes and self-assessment.  
 
Table 1. 
Criteria and levels of students' critical thinking development through project-based learning and their 
characteristics 
 

Criterion Main features 
criterion 

Level The main characteristics of the level 

AnC Identifying the main thing, 
classifying, and identifying 
cause and effect 
relationships. 

HL Clear argumentation of connections between 
phenomena 

IL Ability to identify the essence, but need help 
identifying cause and effect relationships. 

BL Poor separation of important information from 
unimportant information 

ArC Drawing logical conclusions, 
justifying opinions, 
evaluating different points of 
view 

HL Logical argumentation of your point of view and 
consideration of different opinions 

IL Superficial argumentation 

BL There is no or weak argumentation. 

CC Ability to look for non-
standard solutions, generate 
new ideas, and combine 
different sources of 
information. 

HL Finding original ways to solve problems and 
generating ideas.  

IL Ability to propose well-known solutions to a 
problem 

BL The use of standard approaches and lack of 
creativity.  

RC Ability to reflect, critically 
evaluate your work and look 
for ways to improve 

HL Awareness of strengths and weaknesses, 
suggestions for improvement 

IL Detecting errors, analytical difficulties 

BL Lack of reflection or weak reflection. 

Source: compiled by the author 
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Table 2. 
Results of students' critical thinking development before the experiment 
 

Criterion/ 
Subject 

CG before the experiment EG before the experiment 

HU B CS Average HU B CS Average 

AnC 7 6 7 6,7 8 7 8 7,7 

ArC 8 5 8 7,0 7 5 7 6,3 

CC 6 8 5 6,3 6 8 6 6,7 

RC 5 7 7 6,3 6 7 6 6,3 

Average 6,5 6,5 6,8 6,6 6,8 6,8 6,8 6,8 

Source: compiled by the author 
 
Tables 2 and 3 present the following conventions: AnC, ArC, CC, and RC are criteria for assessing the 
development of students' critical thinking (according to Table 1); EG and CG are experimental and control 
groups; HL, IL, BL are high, intermediate, and basic levels of students' critical thinking development; HU, 
B, CS are results of the formation and development of students' critical thinking in the history of Ukraine, 
biology, and computer science, respectively.  
 
In the course of the experiment, it can be concluded that in the control and experimental groups, the 
average level of critical thinking development before the experiment was at an average level and reached 
6.7 and 6.8 points out of 12 possible, respectively. 
 
Table 3 shows the generalised results of students' critical thinking development after the experiment. 
 
Table 3. 
Results of students' critical thinking development after the experiment 
 

Criterion/ 
Subject 

CG after the experiment EG after the experiment 

HU B CS Average HU B CS Average 

AnC 8 7 8 7,7 9 10 9 9,3 

ArC 7 6 7 6,7 10 9 9 9,3 

CC 7 6 6 6,3 11 10 10 10,3 

RC 6 6 6 6,0 9 9 9 9,0 

Average 7,0 6,3 6,8 6,7 9,8 9,5 9,3 9,5 

Source: compiled by the author 
 
After the experiment, the average critical thinking score of students in the control group remained virtually 
unchanged and reached 6.8 points. At the same time, in the experimental group, which used project-based 
learning methods to study the subjects selected for the experiment, the average critical thinking score 
reached 9.5 points, indicating a high level of formation and development of students' critical thinking.  
  
The main goal of the pedagogical experiment was to substantiate the use of project-based learning to 
develop students' critical thinking. Figure 2 shows a general visualisation of the effectiveness of project-
based learning in developing students' critical thinking in different subjects: history of Ukraine, biology, and 
computer science.  
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Figure 2. General visualisation of determining the effectiveness of project-based learning in developing 
students' critical thinking 
Source: developed by the author 
 
As can be seen from Figure 2, the control group's scores in the three subjects are at an average level, 
while the experimental group's scores increased by 3-4 points during the experiment and reached a high 
level.  
 
Project outcomes include a presentation on the history of Ukraine in the form of a poster, video, or 
multimedia work; a booklet, presentation, poster, or video with recommendations on biology; and a website 
that can be published or used as a teaching resource in computer science.  
 
It has been determined that project-based learning improves learning outcomes, allows students to gain 
in-depth knowledge in relevant areas, and promotes critical thinking, creativity, and teamwork. 
 
Discussion 
 
Critical thinking has become a keyword in educational theory and practice over the past few decades. 
Students' critical thinking abilities have been studied, and their learning processes have been analysed 
through game behaviour (Chuang et al., 2024). The results show that the group performed better with 
project-based learning, which confirms the main advantages of the method for achieving the goals of 21st-
century education (Chikurteva, 2023; Kuzmina et al., 2020). Evaluating different points of view and 
checking facts encourages students to make informed decisions. The exchange of ideas and constructive 
criticism occurs during projects, developing individual and collective critical thinking. It is also helpful to 
complete interdisciplinary projects, which helps to better understand interdisciplinary connections.  
 
Integrating project-based learning models and online learning methods led to the creation of the online 
project-based learning model. The online project-based learning model has been declared suitable for use 
in graphic media development subjects (Dewi & A. Kristanto, 2019). However, project-based learning 
challenges include high planning requirements, uneven responsibilities between students during the 
project, complexity of assessment, and psychological barriers. Overcoming these challenges requires 
proper teacher training, careful material selection, and adherence to the sequence of project stages. 
Explicit criteria for assessing each student should also be followed, and the assessment should also 
consider the work process and the teacher's motivation.   
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Learning skills include acquiring essential knowledge and concepts in many dimensions, such as problem-
solving, critical thinking, creative thinking and decision-making. An assessment approach designed to 
assess higher-order thinking skills is presented. The evaluation of higher-order thinking skills includes four 
sub-skills of thinking, i.e. problem-solving, critical thinking, creative thinking and decision-making. The 
learning skills are assessed according to how well students respond to the suggested questions to focus 
their thinking and how well these questions help students complete the tasks. A skills assessment approach 
can reveal skills without interfering with the typical learning activities associated with a given task (Alkhatib, 
2022). The key components of critical thinking are analysis, evaluation, synthesis, and reflection. Students 
learn to look at a problem from different angles, develop the ability to verify information and discard 
irrelevant information. Students create new ideas or approaches based on their knowledge and analyse 
their strengths and weaknesses during the project. Integrating project-based learning into the modern 
education system is a powerful tool for developing critical thinking in students and the first step in preparing 
them to solve complex problems in the future. 
 
Conclusions 
 
The primary focus of this investigation is to examine enhancing students' critical thinking skills through 
project-oriented education. The study revealed that through the project-based learning method, students 
learn to analyse information, formulate clear arguments, make informed decisions and present their ideas. 
Project-oriented education develops analytical skills, improves argumentation skills, fosters creativity, 
promotes cooperation, and increases independence and responsibility. Data were collected through a 
series of the average learning outcomes and subject teachers' self-assessments to determine the level of 
development of students' critical thinking through project-based learning. The findings suggest a correlation 
of four criteria for developing critical thinking in students are outlined: analytical, reflective, creative and 
argumentative. Three levels of critical thinking development in students are also presented: basic, 
intermediate and high, and the indicators of these levels are described.    
 
It was observed results of three subjects were chosen for the experiment: history of Ukraine, biology, and 
computer science. During the school year, students in the control group studied the standard curriculum, 
while students in the experimental group used project-based learning. At the end of the school year, the 
average critical thinking score of students in the control group remained average. In contrast, the score in 
the experimental group reached a high level, which indicates the effectiveness of project-based learning. 
The results may be influenced by the fact that in the context of modern education, project-based learning 
is becoming an indispensable method of developing the skills necessary for a successful life in the 
information society. This study highlights the need for further research into technologies that helps students 
acquire knowledge and develop critical thinking, which is crucial to their future.  
 
Bibliographic references 
 
Alkhatib, O. J. (2022). An effective assessment method of higher-order thinking skills (problem-solving, 

critical thinking, creative thinking, and decision-making) in engineering and humanities. 2022 
Advances in Science and Engineering Technology International Conferences (ASET), Dubai, 
United Arab Emirates (pp. 1–6). https://doi.org/10.1109/ASET53988.2022.9734856 

Barkovska, O., Ivashchenko, H., Rosinskiy, D., & Zakharov, D. (2024). Educational training simulator for 
monitoring reading technique and speed based on speech-to-text (STT) methods. Information 
Technologies and Learning Tools, 103(5), 21-38. https://doi.org/10.33407/itlt.v103i5.5647 

Batsurovska, I., Dotsenko, N., Gorbenko, O., Haleeva, A., & Kurepin, V. (2024). Online control of 
educational results of the unit "Electricity" in the conditions of blended learning. Journal of Physics: 
Conference Series, 2871, 012013. https://doi.org/10.1088/1742-6596/2871/1/012013 

Cabinet of Ministers of Ukraine. (2020). Resolution of 30 September 2020 No. 898. State standard of basic 
secondary education. http://surl.li/zwhmsc  



Este artículo está bajo la licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0). Se permite la reproducción, distribución y comunicación pública de 
la obra, así como la creación de obras derivadas, siempre que se cite la fuente original. 

       Eduweb, 2024, octubre-diciembre, v.18, n.4. ISSN: 1856-7576   
 

 

  249 

 

Chashechnikova, O., Odintsova, O., Hordiienko, I., Danylchuk, O., & Popova, L. (2024). Innovative 
technologies for the development of critical thinking in students. Amazonia Investiga, 13(81),                
197–213. https://doi.org/10.34069/AI/2024.81.09.16 

Chikurteva, A. (2023). ICT for integrating the project-based learning method in Bulgarian education. In 2023 
XXXII International Scientific Conference Electronics (ET). Sozopol, Bulgaria (pp. 1-5). 
https://doi.org/10.1109/ET59121.2023.10278743 

Chuang, T.-Y., Lu, Y.-H., Tsai, S.-K., & Chen, W.-F. (2024). Examining critical thinking skills in game-based 
learning: A behavioural analysis approach. In 2024 16th IIAI International Congress on Advanced 
Applied Informatics (IIAI-AAI). Takamatsu, Japan (pp. 148-151). https://doi.org/10.1109/IIAI-
AAI63651.2024.00037 

Deroncele-Acosta, A., Nagamine-Miyashiro, M., Medina-Coronado, D., Rivera-Portugal, A. M.,                          
Berroa-Garate, H. C., Flores-Llerena, D. Y., & Huarca-Flores, P. (2021). E-learning for the 
development of critical thinking: A systematic literature review. In 2021 XVI Latin American 
Conference on Learning Technologies (LACLO), Arequipa, Peru, (pp. 173-180). 
https://doi.org/10.1109/LACLO54177.2021.00072 

Dewi, U., & Kristanto, A. (2019). Development of online project-based learning models. In 2019 5th 
International Conference on Education and Technology (ICET). Malang, Indonesia (pp. 127-130). 
https://doi.org/10.1109/ICET48172.2019.8987228 

Dotsenko, N. (2023). Interactive posters as a learning tool for practical tasks in the context of electrical 
engineering education. In 2023 IEEE 5th International Conference on Modern Electrical and 
Energy System (MEES). Kremenchuk, Ukraine (pp. 1 5). 
https://doi.org/10.1109/MEES61502.2023.10402463 

Gou, T., Guo, D., & Fan, M. (2024). Design and empirical research of critical thinking training model based 
on digital science argument mapping. In 2024 International Symposium on Educational Technology 
(ISET). Macau, Macao (pp. 324-328). https://doi.org/10.1109/ISET61814.2024.00070 

Hidayah, N., & Arum, A. P. (2021). Vocational student interest in applying project-based learning (PjBL) 
approach through Google Classroom in new normal era. In 2021 7th International Conference on 
Education and Technology (ICET). Malang, Indonesia (pp. 183-186). 
https://doi.org/10.1109/ICET53279.2021.9575120 

Hu, H., Peng, L., Li, X., & Zhao, X. (2020). A survey of children's peer communication ability: Comparison 
of high vision courses with other courses. In 2020 International Conference on Big Data and 
Informatisation Education (ICBDIE). Zhangjiajie, China (pp. 114-118). 
https://doi.org/10.1109/ICBDIE50010.2020.00033 

Inoue, M., Suhara, Y., Ichikawa, M., Chen, X., & Wagatsuma, T. (2020). Planning and implementation of 
large-scale online project-based learning and flipped classes. In 2020 IEEE International 
Conference on Teaching, Assessment, and Learning for Engineering (TALE). Takamatsu, Japan 
(pp. 918-921). https://doi.org/10.1109/TALE48869.2020.9368494 

Jiang, N., & Yuan, C. (2020). On current situation and improvement strategies of family-centred early 
education in urban areas of Chongqing. In 2020 International Conference on Big Data and 
Informatisation Education (ICBDIE). Zhangjiajie, China (pp. 1-5). 
https://doi.org/10.1109/ICBDIE50010.2020.00064 

Joko, A. B., Santoso, A. B., & Widayaka, P. D. (2022). The effect of learning readiness and prerequisite 
courses on project-based learning on student competencies in working on electrical machine repair 
projects in the post-COVID-19 transition period. In 2022 Fifth International Conference on 
Vocational Education and Electrical Engineering (ICVEE). Surabaya, Indonesia (pp. 211-215). 
https://doi.org/10.1109/ICVEE57061.2022.9930406 

Kang, S., & Gim, G. (2022). The effect of mother's parenting behaviour on child's adjustment to school: 
The mediating effect of child's self-esteem. In 2022 IEEE/ACIS 7th International Conference on Big 
Data, Cloud Computing, and Data Science (BCD). Danang, Vietnam (pp. 353-359). 
https://doi.org/10.1109/BCD54882.2022.9900617 

Khambuo, S., Tep, P., & Tanprasertkul, S. (2024). Implementing a constructionist project-based learning 
approach to enhance chemistry learning achievement in eleventh grade students. In 2024 9th 
International STEM Education Conference (iSTEM-Ed). Cha-am, Hua Hin, Thailand (pp. 1-5). 
https://doi.org/10.1109/iSTEM-Ed62750.2024.10663104 

Enhancing students' critical thinking skills through project-oriented education. - Eduweb, 2024, octubre-diciembre, v.18, n.4. / 241-250 



Este artículo está bajo la licencia Creative Commons Atribución 4.0 Internacional (CC BY 4.0). Se permite la reproducción, distribución y comunicación pública de 
la obra, así como la creación de obras derivadas, siempre que se cite la fuente original. 

Eduweb, 2024, octubre-diciembre, v.18, n.4. ISSN: 1856-7576 

           Eduweb, 2024, octubre-diciembre, v.18, n.4. ISSN: 1856-7576   
 

 

 

 250 

 

Kuzmina, M. O., Protas, O. L., Fartushok, T. V., Raievska, Y. M., & Ivanova, I. B. (2020). Formation of 
students’ competence of tertiary educational institutions by practical training aids. International 
Journal of Higher Education, 9(7), 279-288. https://doi.org/10.5430/ijhe.v9n7p279  

Long, Y., Dong, W., & Luo, W. (2021). Research on preschool children's painting application in children's 
intelligent furniture. In 2021 2nd International Conference on Intelligent Design (ICID). Xi'an, China 
(pp. 524-527). https://doi.org/10.1109/ICID54526.2021.00109 

Manikutty, G., Potapragada, S. A., Pasupuleti, D., Unnithan, M. S., Venugopal, A., Prabha, P., ... &  
Bhavani, R. R. (2024). Exploring child-robot interaction in individual and group settings in India. 
In 2024 8th International Conference on Robotics and Automation Sciences (ICRAS). Tokyo, 
Japan (pp. 37-42). https://doi.org/10.1109/ICRAS62427.2024.10654467 

Mujtaba, S. J., Kigobe, J., & Van Leeuwen, K. (2024). Parental involvement in primary schools in Tanzania: 
Effects of a pre- and in-service teacher training. Teaching and Teacher Education, 140, 104459. 
https://doi.org/10.1016/j.tate.2023.104459  

Muschkin, C., Ladd, H., & Sauval, M. (2024). Pre-K enrolments and teaching environments in North 
Carolina elementary schools. Children and Youth Services Review, 164, 107832. 
https://doi.org/10.1016/j.childyouth.2024.107832 

Nuraini, N. L. S., Prastyo, M. H. B., & Hidayati, L. N. A. D. (2021). Readiness of preservice teachers in 
online learning through project-based learning. In 2021 7th International Conference on Education 
and Technology (ICET), Malang, Indonesia. (pp. 247-251). 
https://doi.org/10.1109/ICET53279.2021.9575110 

Permana, D., & Utomo. (2020). Enhance scientific attitudes using stereoscopic 3D images in primary 
school. In 2020 6th International Conference on Computing Engineering and Design (ICCED). 
Sukabumi, Indonesia (pp. 1-4). https://doi.org/10.1109/ICCED51276.2020.9415763 

Sales, A. B., & Boscarioli, C. (2021). Teaching and learning of interface design: An experience using 
project-based learning approach. In 2021 16th Iberian Conference on Information Systems and 
Technologies (CISTI). Chaves, Portugal (pp. 1-6). https://doi.org/10.23919/CISTI52073.2021.947
6547 

Samarakoon, S. M. U. P., Weerasinghe, T. A., & Usoof, H. (2021). Usability heuristics for early primary 
children: A case study in Sri Lanka. In 2021 International Conference on Computational Science 
and Computational Intelligence (CSCI), Las Vegas, NV, USA (pp. 933-939). 
https://doi.org/10.1109/CSCI54926.2021.00061 

Vathanakulkachorn, V., Pichitpreecha, S., & Supakwong, S. (2023). Enhancing sequence coding skills in 
lower primary school through affordable game-based learning: A case study in Thailand. In 2023 
8th International STEM Education Conference (iSTEM-Ed). Ayutthaya, Thailand (pp. 1-5). 
https://doi.org/10.1109/iSTEM-Ed59413.2023.10305796 

Weiland, C., McCormick, M., Duer, J., Friedman-Krauss, A., Pralica, M., Xia, S., Nores, M., & Mattera, S. 
(2024). The mixed-delivery pre-k opportunity gap? Differences in demographics, quality, and 
children's gains in community-based versus public school programmes across five large-scale 
systems. Early Childhood Research Quarterly, 68, 247-259. 
https://doi.org/10.1016/j.ecresq.2024.05.004 

Yadollahi, E., Couto, M., Dillenbourg, P., & Paiva, A. (2022). Motivating children to practice perspective-
taking through playing games with Cozmo. In 2022 31st IEEE International Conference on Robot 
and Human Interactive Communication (RO-MAN). Napoli, Italy (pp. 1482-1489). 
https://doi.org/10.1109/RO-MAN53752.2022.9900523 

  


