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Constructivism offers a theoretical perspective that emphasizes children's active construction of 

knowledge, highlighting the importance of learning processes and social interaction. This aligns 

closely with the core principles of STEM education, such as inquiry-based learning, 

interdisciplinary integration, and problem-solving. Through the application of constructivist 

practices, preschool STEM education can not only foster young children's logical thinking and 

scientific literacy but also support their overall cognitive and social development. This paper 

aims to explore the implications of constructivism for preschool STEM education. The 

implications are as follows: (1) Child-centered learning is emphasized; (2) Emphasis on inquiry 

and problem-solving processes; (3) Emphasis on the role of social interaction and Language in 

Learning;(4) Focusing on learning processes rather than correct answers. 
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1. INTRODUCTION 

Young children are perfectly adapted to learning STEM 

concepts. A growing body of research indicates that 

experiences with science, Technology, Engineering, and 

Mathematics (STEM) are critical in preparing young children 

to think critically and creatively and solve problems. These are 

valuable skills young children need to succeed in school, work, 

and life (Movahedazarhouligh, Kermani & Aldemir, 2023).  

Hence, the integration of STEM (Science, Technology, 

Engineering, and Mathematics) into early childhood education 

has garnered increasing attention in recent years, particularly as 

societies seek to cultivate problem-solving and critical thinking 

skills from an early age. Among the various theoretical 

frameworks informing STEM pedagogy, constructivism 

provides a compelling foundation for understanding how young 

children engage with STEM concepts. Grounded in the theories 

of Piaget (1952) and Vygotsky (1978), constructivism 

emphasizes that knowledge is actively constructed by learners 

through direct experience, social interaction, and reflection. In 

preschool STEM education, this means shifting away from rote 

instruction toward inquiry-based learning, hands-on 

experimentation, and collaborative exploration. For instance, 

when children build structures with blocks, investigate plant 

growth, or explore simple machines, they are not merely 

learning scientific facts—they are developing cognitive 

schemas through active participation in meaningful contexts. 

These activities support what Vygotsky described as the Zone 

of Proximal Development (ZPD), wherein learning is 

scaffolded by teachers or peers to extend a child's current level 

of understanding (Vygotsky, 1978). Empirical studies further 
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validate the effectiveness of constructivist approaches in early 

STEM settings. Toma and Greca (2018) found that children 

exposed to constructivist STEM programs demonstrated not 

only higher engagement and motivation but also improved 

attitudes toward science learning. Similarly, Linder and 

Simpson (2017) emphasized that developmentally appropriate 

STEM activities grounded in play and exploration help nurture 

foundational skills in mathematics and scientific reasoning. 

Overall, constructivism offers a powerful lens through which to 

design and evaluate preschool STEM education. By 

recognizing children as active participants in their own learning 

processes, educators can create environments that promote 

curiosity, creativity, and deeper understanding of STEM-related 

phenomena. This paper aims to explore the implications of 

constructivism for preschool STEM education. 

 

2. IMPLICATIONS OF CONSTRUCTION FOR 

PRESCHOOL STEM EDUCATION 

Constructivist learning theory posits that knowledge is 

actively constructed by learners through their interactions with 

the environment, rather than passively received through teacher 

transmission (Fosnot, 2005; Piaget, 1952). This perspective 

offers profound implications for preschool STEM (Science, 

Technology, Engineering, and Mathematics) education, 

particularly in the following aspects: 

2.1 Child-Centered Learning  

Constructivism is both a learning theory and a philosophy 

of education that suggests learners actively build their 

knowledge through experiences and interactions. According to 

this theory, education should focus on problem-solving and 

critical thinking, encouraging learners to connect new 

information with prior knowledge. It emphasizes student-

centered learning, where teachers guide rather than direct, 

fostering deep understanding and application (McLeod, 2025). 

Constructivism is an important learning theory that educators 

employ to help students acquire knowledge. Constructivism is 

based on the concept that individuals actively construct or 

create their own knowledge and that their learning experiences 

determine the nature of reality. Learners use their prior 

knowledge as a foundation and build upon it as they acquire 

new information. The teacher acts as a guide in the learning 

process; therefore, constructivism supports child-centred 

learning (Chand, 2023). 

2.2 Emphasis on Inquiry and Problem-Solving Processes 

The process of finding new solutions in response to a problem 

is known as “issue-solving”. Critical thinking, on the other 

hand, is a cognitive process that entails reviewing and 

rearranging information in a person’s mind map. Problem-

solving is a complex process that necessitates the use of critical 

thinking skills to provide a range of answers. Critical thinking 

skills were shown to impact problem-solving skills in the study, 

with a positive link between the two variables (Almulla, 2023). 

Today, the need for individuals who follow scientific and 

technological developments closely and who can adapt to these 

changes rapidly is increasing. These needs have made it 

necessary for countries to try various changes, reforms and 

current approaches required by the age in their education 

systems. One of these approaches is STEM education, which 

has frequently been encountered in the national and 

international literature in recent years. STEM education is an 

approach that emphasizes the 21st century skills, integrates 

science, technology, engineering, and mathematics disciplines, 

and covers formal and informal education at all education 

levels.  In early childhood settings, educators can provide 

stimulating materials and tasks that prompt children to observe, 

question, hypothesize, and use tools to test their ideas, thereby 

cultivating logical reasoning and creative thinking (Hebebci & 

Usta, 2022). 

2.3 The Role of Social Interaction and Language in 

Learning 

Learning is at the core of any literacy effort as people learn 

not only new information and skills by participating in social 

activities, but also how to use and transform the information 

and skills to shape the social activities. Learning processes, and 

the related outcome of literacy (Wheaton et al, 2024). Lev 

Vygotsky’s sociocultural theory highlights the pivotal role of 

culture, social interaction, and language in shaping children’s 

cognitive development. Contrary to views that conceptualize 

learning as an isolated, individual activity (Vygotsky, 1978), 

Vygotsky (1978) asserted that cognitive development is 
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fundamentally mediated by social engagement and linguistic 

exchange. Through dialogue with more capable peers or adults, 

children are able to internalize knowledge, refine their thinking, 

and expand their conceptual understanding. In the context of 

preschool STEM education, this theoretical framework 

underscores the importance of educators acting as facilitators 

who scaffold learning experiences through purposeful language 

use. Teachers should encourage children to describe their 

observations, discuss investigative processes, articulate 

explanations, and collaborate with others. Such interactions not 

only promote scientific reasoning and inquiry but also cultivate 

communication skills and social competencies essential for 

holistic development. 

2.4 Focusing on Learning Processes Rather than Correct 

Answers 

  The key idea of constructivism is that meaningful 

knowledge and critical thinking are actively constructed, in a 

cognitive, cultural, emotional, and social sense, and that 

individual learning is an active process, involving engagement 

and participation in the classroom (Zajda, 2021). 

Constructivism views learning as a dynamic process of 

exploration and revision (Fosnot & Perry, 2005). In STEM 

education, the learning environment should embrace errors and 

multiple solutions, encouraging children to try different 

strategies. Even if they do not arrive at the "correct answer," the 

thinking process itself constitutes a valuable learning 

experience, fostering creativity and perseverance in problem-

solving. 

 

3. CONCLUSION 

Psychology—the way learning is defined, studied, and 

understood—underlies much of the curricular and instructional 

decision-making that occurs in education. Constructivism, 

perhaps the most current psychology of learning, is no 

exception. Initially based on the work of Jean Piaget and Lev 

Vygotsky, and then supported and extended by contemporary 

biologists and cognitive scientists as they studied complexity 

and emergence, it is having major ramifications on the goals 

that teachers set for the learners with whom they work, the 

instructional strategies teachers employ in working toward 

these goals, and the methods of assessment used by school 

personnel to document genuine learning (Fosnot & Perry, 2005; 

Shih, 2024; Shih et al, 2025). The constructivist approach in 

education has gained significant attention for its emphasis on 

learner-centered instruction, active engagement, and 

knowledge construction. Constructivism offers a theoretical 

perspective that emphasizes children's active construction of 

knowledge, highlighting the importance of learning processes 

and social interaction. This aligns closely with the core 

principles of STEM education, such as inquiry-based learning, 

interdisciplinary integration, and problem-solving. Through the 

application of constructivist practices, preschool STEM 

education can not only foster young children's logical thinking 

and scientific literacy but also support their overall cognitive 

and social development (Saarsar, 2018). This paper aims to 

explore the implications of constructivism for preschool STEM 

education. The implications are as follows: (1) Child-centered 

learning is emphasized; (2) Emphasis on inquiry and problem-

solving processes; (3) Emphasis on the role of social interaction 

and Language in Learning;(4) Focusing on learning processes 

rather than correct answers. 

Through this discussion, the paper seeks to elucidate the 

insights offered by constructivist theory for early childhood 

STEM education and to contribute to the expansion of its 

theoretical foundations. 
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