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Abstract 
Introduction: The purpose of this article was to map research on hands-on activities in science 
education in the elementary school in Brazil. Methodology: To this end, a Systematic 
Literature Review (SLR) was conducted from high-quality databases, including Web of 
Science, Scopus, Dialnet, and CAPES Periodicals Portal, from 2013 to 2023. Results: The results 
revealed that the 2nd and 5th grades of elementary school were the most investigated, possibly 
because these school grades are subject to large-scale diagnostic assessments in Brazil. We 
highlight the lack of studies involving students with disabilities. Furthermore, we observed a 
concentration of research in the South and Southeast regions of Brazil, with less representation 
in the North, Northeast and Central-West regions. Discussions: We believe that part of the 
difficulty in implementing hands-on activities in elementary schools is related to the lack of 
physical structure and adequate teacher training. Conclusions: Finally, although the focus of 
this study is on the Brazilian educational context, the challenges and gaps identified resonate 
with global educational issues, particularly in developing countries. 
 
Keywords: science education; science teaching; hands-on activities; experimental activities; 
scientific practices; experimentation; elementary education; natural sciences. 
 
Resumen 
Introducción: El propósito de este artículo fue cartografiar la investigación sobre actividades 
experimentales en la enseñanza de las ciencias en la escuela primaria en Brasil. Metodología: 
Para ello, se realizó una Revisión Sistemática de la Literatura (RSL) a partir de bases de datos 
de alta calidad, incluyendo Web of Science, Scopus, Dialnet y el Portal de Periódicos de 
CAPES, en el periodo de 2013 a 2023. Resultados: Los resultados revelaron que los cursos de 
2º y 5º grado de la escuela primaria fueron los más investigados, posiblemente porque estas 
etapas escolares están sujetas a evaluaciones diagnósticas a gran escala en Brasil. Se destaca la 
falta de estudios que involucren a estudiantes con discapacidad. Además, se observó una 
concentración de investigaciones en las regiones Sur y Sudeste de Brasil, con menor 
representación en las regiones Norte, Nordeste y Centro-Oeste. Discusión: Consideramos que 
parte de la dificultad para implementar actividades experimentales en la escuela primaria está 
relacionada con la falta de infraestructura física adecuada y con la formación docente. 
Conclusiones: Finalmente, aunque el enfoque de este estudio está en el contexto educativo 
brasileño, los desafíos y brechas identificados resuenan con problemáticas educativas globales, 
particularmente en países en desarrollo. 
 
Palabras clave: educación en ciencias; enseñanza de las ciencias; actividades prácticas; 
actividades experimentales; prácticas científicas; experimentación; educación primaria; 
ciencias naturales. 
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1. Introduction 
 
In Brazil, elementary school is a stage of basic education structured in two periods: the initial 
years (from 1st to 5th grade) and the final years (from 6th to 9th grade). Each period has specific 
objectives and characteristics, which directly influence teaching methodologies and the 
cognitive development of students (Fialho & Sousa, 2021). In the context of teaching Natural 
Sciences, this organization is reflected in the performance of different professionals, whose 
training and pedagogical practices vary according to the demands of each phase (Reis & 
Mortimer, 2020). 
 
In the initial years, science classes are taught by professionals who have graduated in a full 
degree course in Pedagogy (Brzezinsk, 2008). These teachers have generalist training (Smyth 
& Hamel, 2016), which covers two main axes: disciplinary content (appropriation of 
knowledge of Mathematics, Portuguese Language, History, Geography, Science, and others 
subjects) and pedagogical content (aimed at mastering methods, strategies, and teaching 
resources appropriate to the specific needs of each stage of schooling). 
 
At this stage in students' lives, science education plays an introductory role, prioritizing the 
development of fundamental skills and promoting students' natural curiosity (Pereira & 
Sampaio, 2024). Pedagogical activities are planned to encourage exploration of the 
environment, observation and the practice of simple experiments, consolidating an initial basis 
for scientific literacy. This approach aims to foster students' interest in research and 
understanding of the natural world, in addition to preparing the ground for more complex 
learning in later stages of education. 
 
In the final years of elementary school, classes are taught by teachers with interdisciplinary 
training, predominantly in undergraduate courses (Biology, Physics or Chemistry), which 
requires a great effort from teachers to integrate the different disciplinary knowledge that 
makes up science (Reis & Mortimer, 2020). Professionals teaching in the final years have in-
depth knowledge in their areas of expertise and are exclusively responsible for the subject of 
Natural Sciences, allowing for a more detailed and analytical approach to scientific topics 
(Pereira & Sampaio, 2024; Sganzerla et al., 2022). 
 
Reis and Mortimer (2020) argue that the training of academics who will work as science 
teachers in elementary education should be focused on learning based on prior experiences. 
However, in Brazil, the challenges of teaching Natural Sciences are great, especially in basic 
education (Silva et al., 2018; Moreira, 2021). The situation is worse when it comes to teaching 
science in the elementary school, generally serving students between 6 and 10 years of age 
(Moraes & Diniz).  
 
There are several challenges to implementing experimental activities: weaknesses in the initial 
training of teachers who teach science (Chemistry, Physics, and Biology) in elementary school 
(Nunes et al., 2010; Paula et al., 2017); lack of adequate physical structure, especially science 
laboratories; insufficient workload for teaching the subject, often limited to two hours per 
week; among others (Silva et al., 2024). The insufficient workload is related to the schools' focus 
on external evaluations, since they prioritize the teaching of Portuguese and Mathematics to 
the detriment of science (Pereira et al., 2016; Bergmann et al., 2017). 
 
Bergmann et al., 2017 emphasize that the lack of structure, the lack of knowledge and the lack 
of material resources are elements that make up the tripod for the adequate implementation 
of experimental activities. 
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Furthermore, the lack of support from management, the lack of pedagogical guidance and the 
lack of preparation in teaching staff training courses are also some of the factors responsible 
for the fact that teachers do not use experimentation in a continuous and systematic way 
(Ramos & Rosa, 2008). 
 
Experimentation is very important for the development of scientific thinking (Rosa et al., 2013). 
In this article, we consider hands-on activities as any science teaching or learning activity in 
which students observe and/or manipulate the objects or materials they are studying. 
Whether this activity is conducted individually or in small groups (Millar, 2010; Marounová 
& Kácovský, 2022). Scientific literature indicates that hands-on activities in science education, 
from the early years, tend to awaken children's interest in natural phenomena (Pereira et al., 
2016; Marounová & Kácovský, 2022).  
 
In addition, experimental activities can contribute to the development of affection, respect for 
divergent opinions and the appreciation of group work (Silva & Serra, 2013). However, most 
research on this topic is theoretical and discursive, and there is still little empirical research on 
the importance of experimentation in science education, particularly in the elementary school 
(Silva & Serra, 2013; Rosa et al., 2013; Lima et al., 2017; Biagini & Gonçalves, 2017; Heldt et al., 
2018; Porto & Almeida, 2018; Cardoso et al., 2019; Mendonça et al., 2020; Jesus & Santos, 2020; 
Oliveira et al., 2020; Sasseron, 2021; Santo et al., 2021; Souza et al., 2021). 
 
Thus, this study was guided by the following general research question: What is the current 
state of research on experimental activities in science education for elementary school students 
in Brazil? Accordingly, the purpose of this article is to examine Brazilian academic production 
on hands-on activities in science education at this level from 2013 to 2023. To achieve this, a 
Systematic Literature Review (SLR) was conducted, guided by the following Research 
Questions (RQ): 
 

QP 1: Which grade levels have been most investigated? 
 

QP 2: What is the average sample size? 
 

QP 3: What are the main topics covered? 
 
QP 4: Which studies focus on the inclusion of students with disabilities? 
 
QP 5: How are research studies on experimental activities in science education distributed 
across Brazil? 

 
In view of this, hands-on experiences play an essential role in the development of critical 
thinking, in the construction of scientific concepts and in the understanding of the scientific 
method by students. In the context of elementary education, this approach is particularly 
important as it aligns with a school period in which students consolidate investigative skills 
and deepen their knowledge of natural sciences. 
 
Therefore, understanding how Brazilian researchers are approaching this topic is important to 
identify trends, gaps, and opportunities for research in science education. Given the relevance 
that science education research plays in the formulation and improvement of educational 
policies in Brazil, the results of this research may be useful for several other countries that face 
similar problems in relation to their educational structure. 
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2. Methodology 
 
2.1. Data Collection 

 
A Systematic Literature Review (SLR) was conducted using the PRISMA protocol (Page et al., 
2021). This protocol guided the development of clearly defined, pre-formulated research 
questions, as detailed in the introduction section. Furthermore, following the 
recommendations of Klun et al. (2003), Roever (2017), and Durso & Arruda (2022), rigorous 
methods were employed to identify and critically assess highly relevant studies on the 
investigated topic. 
 
To identify relevant studies in the literature, we used four databases: Web of Science, Scopus, 
Dialnet, and the CAPES Periodicals Portal. The CAPES Periodicals Portal, maintained by the 
Brazilian government, provides access to thousands of scientific journals and various 
databases, such as Scopus and Web of Science, for researchers affiliated with educational and 
research institutions in Brazil. Dialnet is a database that brings together Latin American 
periodicals and provides access to a large volume of scientific content, especially focused on 
publications in Spanish and Portuguese.  
 
2.2. Search Strategy  
 
On September 10, 2024, a scientific search was conducted using a research protocol that 
combined the following terms: “hands-on activities”, “experimental activities”, 
“experimentation”, “experimental practices”, “science education”, “science teaching”  and 
“elementary education”.  Based on these terms, the general search expression was created 
(Table 1). 
 
Table 1. 

 
General search expression used in databases                     

Language  Search terms 

Portuguese 
(“atividade experimental” OR “atividades experimentais” OR “experimentacao” OR 

“praticas experimentais”) AND “ensino de ciencias” AND “ensino fundamental” 

English 
(“Hands-on activities” OR “experimental activities” OR experimentation OR 

“experimental practices”) AND (“science teaching” OR “science education”) AND 
“elementary school” 

 
Source: Own elaboration (2024). 
 
2.3. Inclusion and Exclusion Criteria 

 
After determining the language, inclusion and exclusion criteria were developed (Table 2). 
These criteria were developed to ensure that only relevant and high-quality studies were 
considered, increasing the validity and reliability of the research results. 
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Table 2. 
 
Inclusion and exclusion criteria used in the search and selection of studies 
Criteria ID Description 

Inclusion  

I1 Articles published in journals between 2013 and 2023. 

I2 Articles written in Portuguese and English. 

I3 Articles that contain the search terms in the title, abstract, or keywords. 

I4 Applied research in Brazil. 

I5 Research on the teaching of applied sciences in schools with students. 

Exclusion 

E1 Duplicate Articles. 

E2 Articles not available in full online. 

E3 Articles that are only theoretical, without practical application. 

E4 
Articles applied in other school stages (Middle School, high school, higher 
education). 

E5 Research applied in teacher training programs. 

E6 
Articles that was not carried out at school, but only in university laboratories, 
teacher training centers, among others. 

 
Source:  Own elaboration (2024). 

 
2.4 Selection of Studies 

 
Considering the inclusion and exclusion criteria, 194 papers were identified (Table 1). After 
the initial identification, we proceeded with the removal of 12 duplicate papers. A summary 
of the results by database can be seen in the flowchart (Figure 1) that illustrates the number of 
papers considered in each stage of the process of selection and analysis of the papers, from the 
initial identification to the final inclusion phase, providing a clear and systematic view of the 
method used in the research. 

 
Figure 1. 
 
PRISMA Flow Diagram used for systematic filtering of articles 

             
Source: Own elaboration (2024). 
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During the screening, the titles and abstracts of the 182 studies were analyzed to verify their 
relevance according to the inclusion and exclusion criteria. At the end of this stage, 166 studies 
were eliminated because they did not meet the criteria (Table 2), leaving 16 studies that were 
read in full. After the full reading, 13 studies were included in the review. 
 

3. Results and Discussion 
 
En la sección de resultados, se presentan los datos obtenidos de manera organizada y 
sistemática, usando tablas, figuras, y análisis estadístico para ilustrar los hallazgos principales. 
Esta sección se enfoca en exponer los resultados de manera objetiva, evitando interpretaciones 
o conclusiones prematuras, y destacando cómo estos hallazgos se alinean o desvían de las 
expectativas basadas en los objetivos o hipótesis planteadas. 
 
Table 3 summarizes the 13 selected studies, organized by year of publication, authors, and 
title. These studies represent a significant contribution to the understanding of the role of 
hands-on activities in the teaching and learning process in the elementary school. 
 
Table 3 
 
Studies included in the review 
Year Authors Title 

2013 Silva & Serra Research on experimental activities of physical knowledge in the initial series 

2013 Rosa et al. Estudo de conceitos físicos no ensino fundamental: Atividades experimentais e 
modelagem matemática 

2017 Lima et al. Experimental activities in the early years of elementary school: a methodological tool for 
construction of the teaching-learning process 

2017 Biagini e 
Gonçalves 

Experimental activities in the early years of elementary school: analysis on a backdrop 
with blind students 

2018 Heldt et al. Physics in the early years of elementary school: activities on frictional electrification to 
encourage scientific and technical literacy 

2018 Porto & 
Almeida (2018) 

Practical activities in the classes of science in the initial years: pathways for significant 
learning and for scientific literacy 

2019 Cardoso et al. Chemistry teaching for children: from childhood curiosity to training for citizenship 

2020 Mendonça et al. Projeto de Extensão Brincando com a Física: instigando a curiosidade e o espírito 
investigativo nas séries iniciais a partir da experimentação e do lúdico. 

2020 Jesus & Santos Experimentation as a facilitator for education: action research in science education in the 
second year of fundamental education 

2020 Oliveira et al. A percepção dos sentidos e significados no processo de aprendizagem de ciências da 
natureza nos anos iniciais do ensino fundamental 

2021 Sasseron Constitutive practices of inquiry planned by students in science lesson: analysis of an 
example 

2021 Santo et al. Use of technology in the development of electronic educational games for the 
promotion of oral health and environmental education 

2021 Souza et al. Awakening to the Sciences 

 
Source: Own elaboration (2024). 
 
It is worth noting that the fact that only 13 studies were found does not necessarily mean that 
there are no more studies on this topic. However, using the research protocol, we detected 
only this amount. Therefore, we believe that these results are sufficient to answer the research 
questions and meet the objective of this study. Thus, with the results in hand, we sought to 
answer the following research questions (RQ), presented previously in the introduction to this 
article.  
  



8 
 

3.1. The most investigated grade levels in elementary education 
 
The analysis of the included studies revealed that, of the 13 studies reviewed, only 2 involved 
1st-grade students (Souza et al., 2021; Sasseron, 2021), 7 addressed the 2nd grade (Silva & 
Serra, 2013; Lima et al., 2017; Jesus & Santos, 2020; Oliveira et al., 2020; Santo et al., 2021; Souza 
et al., 2021; Sasseron, 2021), 4 dealt with the 3rd grade (Biagini & Gonçalves, 2017; Cardoso et 
al., 2019; Souza et al., 2021; Sasseron, 2021), 3 examined the 4th grade (Mendonça et al., 2020; 
Souza et al., 2021; Sasseron, 2021), and 5 studies included the 5th grade (Rosa et al., 2013; Heldt 
et al., 2018; Porto & Almeida, 2018; Souza et al., 2021; Sasseron, 2021). 
 
The results showed that there is a lack of research involving experimental activities in 
elementary school, since we only found 13 studies. In addition, we noticed that few 
investigations work with the 1st and 4th grades of elementary school, which reinforces the 
evidence of a gap in this field of research that has not yet been fully explored. The most studied 
grades were the 2nd and 5th grades of elementary school. 
 
We believe that the emphasis given to the 2nd and 5th grades in academic studies reflects both 
the pedagogical relevance of these stages and the influence of public policies and large-scale 
diagnostic assessments (Vidal et al., 2024), such as the Basic Education Assessment System 
(Saeb), which focuses on monitoring and improving the quality of basic education in Brazil 
(Costa, 2023). Teachers at this stage often participate in ongoing training and institutional 
initiatives that favor the implementation of new methodologies and pedagogical approaches 
(Brzezinski, 2008). This engagement not only enhances innovation in teaching practices, but 
also facilitates researchers' access to classrooms and data collection. 
 
3.2. The average sample size 
 
In general, the average sample size was 22 students per study. This is a very significant sample 
size because these are intervention studies, deserving special care, especially with students in 
this age group. It is worth noting that only two studies did not report the sample size (Porto 
& Almeida, 2018; Oliveira et al., 2020). 
 
The results of the analysis indicate that the study conducted by Souza et al. (2021) presented 
the largest sample among the studies analyzed, covering a total of 150 participants distributed 
among five school grades, from 1st to 5th grade of elementary school. This data is significant, 
as it contrasts with the sample profile observed in the other studies reviewed, which generally 
worked with smaller groups. 
 
Another relevant aspect identified is that all the studies analyzed adopted a qualitative 
approach, highlighting the use of observation as the main data collection instrument. This 
methodological pattern reflects the researchers' interest in understanding educational 
phenomena in depth, prioritizing contextual and subjective aspects of pedagogical interactions 
and teaching-learning processes. 
 
On the other hand, it is important to note that the absence of a quantitative approach may limit 
the generalization of results. The lack of numerical data or statistical analyses may make it 
difficult to identify patterns and compare different educational contexts. In addition, the 
qualitative approach, although rich in details, may be more subjective, depending on the 
researcher's interpretation, which may generate greater variability in results. A balance 
between qualitative and quantitative approaches could enrich research, providing a more 
comprehensive understanding of the impact of experimental practices on science education. 
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3.3. The main topics covered 
 
Regarding the contents covered, we found a wide variety: water, water treatment and use, 
fermentation, circulatory system, respiratory system, reproductive system, photosynthesis, 
germination, kaleidoscope, among others (Figure 2). Some studies carried out activities with 
more than one content area (Porto & Almeida, 2018; Souza et al., 2021). We believe that the 
diversity of content is related to the complexity of training to teach science, which is based on 
knowledge from three major areas: Chemistry, Physics, and Biology. 
 
Figure 2 
 
Main topics covered in hands-on activities 

 
Source:  Own elaboration (2024). 
 
The content covered in the pedagogical practices analyzed reveals a wide thematic diversity, 
including topics such as water and its treatment, fermentation, circulatory, respiratory, and 
reproductive systems, as well as processes such as photosynthesis and germination, and even 
objects such as the kaleidoscope, among others. In some cases, the pedagogical activities 
covered more than one topic simultaneously (Porto & Almeida, 2018; Souza et al., 2021). This 
diversity can be interpreted as a reflection of the complexity inherent in teacher training in 
Natural Sciences, which integrates knowledge from three major fields: Chemistry, Physics, 
and Biology. 
 
The intersection of these fields imposes on educators the challenge of articulating different 
scientific perspectives in their teaching practices. This requires not only theoretical mastery 
but also the ability to contextualize concepts in a way that is meaningful to students. This 
multidisciplinary approach is essential to respond to the contemporary demands of science 
education, which seeks to educate critical citizens capable of understanding and interacting 
with natural and technological phenomena in an integrated manner (Cardoso et al., 2019). 
 
In addition, the diversity of content reflects the need for educators to adapt to the specificities 
of each class, school context, and pedagogical objectives. This flexibility is crucial to promote 
meaningful learning that transcends the mere memorization of information and stimulates the 
development of scientific and investigative skills (Mendonça et al., 2020). 
 
3.4. Research focused on the inclusion of students with disabilities 
 
Through the results, we realized that the inclusion of students with disabilities in hands-on 
activities in the classroom is still far from what is desired. This can be evidenced by the 
existence of only one study (Biagini & Gonçalves, 2017) that addressed this issue, highlighting 
the gap in the academic literature and practical efforts to ensure accessibility and educational 
equity in the context of experimental activities. 
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In the study, Biagini and Gonçalves (2017) developed a proposal for multisensory 
experimentation (touch, smell, hearing, and vision) to teach about the importance of water in 
a class of 29 students in the 3rd grade of elementary school. The class was divided into groups, 
and each participant received a task: reader (to read the experiment script aloud); scribe (to 
record the discussed answers); communicator (to communicate the results to the class); 
coordinator (to receive the experimental materials, organize their distribution in the group, 
and guide colleagues in handling them). During the activities, the importance of working on 
multisensory skills (touch, hearing, smell), the transcription of the experimental script in 
Braille, and concern for the physical placement of the student were highlighted, placing them 
in the center of the room to facilitate integration with the other classmates. 
 
This data highlights the importance of developing research that considers the inclusion of 
people with different disabilities. The lack of studies in this area may indicate that many 
activities are still not adapted, which limits the access of students with disabilities to learning 
experiences equivalent to those of other students. According to Nunes et al. (2010), most 
teachers are not being adequately prepared to receive students with disabilities. 
 
The training of science teachers should focus on adapting to the needs of these students (Nunes 
et al., 2010) and on reflecting on the implementation of common activities for both students 
with and without disabilities (Paula et al., 2017). In this sense, inclusion is an essential aspect 
of equity in educational opportunities, as it ensures that all students, regardless of their 
physical or sensory limitations, have the same opportunities to participate and learn. 
Furthermore, adequate inclusion fosters the development of a culture of empathy and 
understanding in schools.  
 
The scarcity of studies in this area indicates not only a limitation in the development of 
inclusive pedagogical practices but also a lack of policies and guidelines that encourage 
research and the adaptation of experimental activities to meet the needs of students with 
disabilities. This gap reflects a structural and cultural challenge, which involves both the initial 
and ongoing training of teachers and the provision of material and technological resources 
that enable accessible experimental practices. Finally, we point out that future studies should 
include research and development of hands-on experiences aimed at children with disabilities. 
 
3.5. The geographical distribution of research on experimental activities in science education 
across Brazil 
 
The data analysis revealed a significant geographic concentration, with these studies being 
implemented in only eight of the 26 Brazilian states, indicating an inequality in the 
representation of studies on experimental activities across different regions. 
 
Among the states, Rio Grande do Sul had the highest number of studies implemented, with 
three studies, followed by Pará, Rio de Janeiro, and Santa Catarina, each with two studies. The 
states of Mato Grosso do Sul, Minas Gerais, São Paulo, and Sergipe each had only one study. 
This distribution is presented in Figure 3, which shows the number of studies implemented by 
state. 
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Figure 3 
 
Number of studies by Brazilian states where hands-on activities were implemented in elementary school 

 
Source:  Own elaboration (2024). 
 
The analysis of the data shows a concentration of research in certain regions, especially in the 
South and Southeast of the country, with less representation in the North, Northeast, and 
Central-West regions. This unequal distribution may be associated with factors such as the 
concentration of research centers in specific geographic areas and differential access to 
resources for the implementation of experimental activities. 
 
These results suggest the need for policies that encourage the expansion of research on 
experimental activities in science education in underrepresented states, contributing to greater 
equity in the provision of practical teaching and learning experiences throughout Brazil. 
 

4. Conclusions 
 
The purpose of this paper was to analyze Brazilian academic production on hands-on activities 
in science education at the elementary school level from 2013 to 2023. To achieve this purpose, 
a systematic literature review (SLR) was conducted with full methodological rigor, from the 
development of the protocol to the data analysis. 
 
The results showed that there is a significant lack of research directed at this stage of education; 
in total, only 13 studies were found. We believe that other studies may exist in the area; 
however, using the protocol and the inclusion and exclusion criteria, we were only able to 
identify these. We believe that part of the difficulty in implementing hands-on activities lies in 
the lack of teacher training. 
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The results of this research indicate that the 2nd and 5th grades of elementary school stand out 
as the most investigated grades in the field of Science education. This trend can be attributed, 
in part, to the relevance of these grades in large-scale assessments, such as the Basic Education 
Assessment System (SAEB), which often uses these stages as a reference. In addition, the more 
active involvement of teachers in these grades in educational projects facilitates data collection 
for academic studies, making them attractive to researchers. 
 
Analyzing Brazilian academic production, a methodological diversity is observed, with a 
predominance of qualitative studies that use observation as the main data collection tool. 
Although this approach is valuable for capturing nuances of the school context, 
complementing it with quantitative methods and using larger samples are essential for 
generalizing the results and deepening the understanding of the phenomena investigated. The 
combination of different methods, such as interviews and questionnaires, may allow for a 
triangulation of information to enrich the analysis of the data. 
 
Regarding the distribution of content, the research covers the areas of Chemistry, Physics, and 
Biology in a balanced manner, demonstrating the scientific community's concern with 
approaching science in a holistic way. However, the geographical distribution of research is 
uneven, with a concentration in the South and Southeast regions. This disparity reflects the 
historical and structural inequalities in investment in science and education in the different 
regions of Brazil. 
 
A significant gap in the literature is the scarcity of studies on the inclusion of people with 
disabilities in experimental practices. The only research found in this area highlights the need 
for more studies and public policies that promote accessibility and educational equity. This 
gap reflects a structural and cultural challenge involving teacher training and the provision of 
resources.  
 
Despite the focus of this study being on the Brazilian educational context, the challenges and 
gaps identified in the implementation of hands-on science activities in elementary schools 
resonate with global educational issues, particularly in developing countries. The lack of 
teacher training, the unequal distribution of educational resources, and the scarcity of 
inclusive practices in science education are not exclusive to Brazil but are shared concerns in 
many regions worldwide. By investigating the Brazilian case, this study contributes to the 
broader discussion of how practical science education can be improved globally, offering 
perspectives into policies and practices that could be applicable to other nations striving to 
enhance their science curricula and ensure educational equity. 
 
Finally, we highlight as future research the development and evaluation of inclusive 
pedagogical practices that enable the participation of all students in experimental activities. 
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