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ABSTRACT

The study proposes five Hands-​on STEM and science activities designed using the 
Predict, Observation, Explain (POE) technique, which aligns with the Computational 
Thinking. The aim is to make the Hands-​on STEM and science activities more func-
tional for science teachers and students through the POE method. In the research, 
the following Hands-​on STEM and science activities were designed: The Nightmare 
of thieves, design proposal, let's match the elements, design Proposal, atom, cat 
gene, mirror. The method of study is design-​based research method. The Hands-​on 
STEM and science activities were designed to be easily implemented by science 
teachers in the classroom, cost-​effective, and practical. Given the limited presence 
of activities designed with the POE technique, suitable for the Hands-​on STEM 
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activities, and capable of supporting the development of Computational Thinking 
Skills in the literature, it is believed that the findings of this study will significantly 
contribute to enriching science teaching environments.

INTRODUCTION

Science education is an important tool for helping children understand the events, 
objects, and phenomena they encounter in their daily lives. Topics such as nutrition, 
water, air, body functions, and environmental interactions are taught using meth-
ods and techniques appropriate to children's interests and needs. Through science 
education, children develop creative thinking skills, gain a better understanding of 
their environment, and enhance their communication abilities. Additionally, science 
education improves children's language and logical reasoning skills. As children 
solve science problems and interact with science, their creativity and problem-​solving 
abilities increase. Science education equips children with practical skills they can use 
in everyday life and makes it easier to learn other subjects. Furthermore, children 
engaged in science develop an interest in technology and the ability to benefit from 
technological advancements. Therefore better, science education should be a priority. 
What are the secrets to successful science education (if any)? Is there a “method”? 
For example, high-​performance methods such as POE and STEM applications can 
be applied in science classes. What are the POE method and STEM applications?

The STEM education approach emerged as a method aimed at providing the 
essential skills and competencies needed in today's world. The term STEM is an 
acronym formed from the initials of the word’s science, technology, engineering, 
and mathematics. From early childhood education to higher education, STEM ed-
ucation equips students with interdisciplinary knowledge and skills relevant to real 
life and prepares them for a knowledge-​based economy (NRC, 2011). The goal of 
STEM, which is the integration of these four disciplines, is to offer a learning en-
vironment where students can apply the knowledge and skills required by the 21st 
century and integrate these skills into their daily lives (Bybee, 2013; Dugger, 2010; 
Kalogiannakis & Papadakis, 2023; Sanders, 2009). In an education system based 
on STEM education, teachers are the most essential resource, and understanding 
how to implement STEM education is crucial for its success. Integrated teacher 
education programs prepare teacher candidates with the knowledge, skills, and be-
liefs needed to apply STEM education. This enables teachers to enhance students' 
innovation abilities (Kalogiannakis & Papadakis, 2017; Cuadra & Moreno, 2005; 
NRC, 2011). Considering these factors, the study developed five lesson plans with 
STEM activities to serve as examples for science teachers. This approach aims to 
facilitate the integration of STEM into our lessons more effectively.



 

 

24 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/applications-of-stem-based-on-poe-

learning-model-to-increase-primary-school-students-

understanding-of-science-concepts/365567

Related Content

Interdisciplinary Studies: Issues, Perspectives, and Challenges From

National Education Program 2020
Abhishek Anandand Pankaj Singh (2025). Integrating Personalized Learning Methods

Into STEAM Education (pp. 233-260).

www.irma-international.org/chapter/interdisciplinary-studies/371454

Comparison of Two Classrooms: Environmental Knowledge in Urban and

Regional Planning Education
Bar Ergen (2015). STEM Education: Concepts, Methodologies, Tools, and

Applications  (pp. 1099-1117).

www.irma-international.org/chapter/comparison-of-two-classrooms/121891

The Difficult Relationship Between Science Education and CSP: Are We

Heading Towards Separation?
Curtis O'Dwyer, Lindsay B. Wellsand Leema G. Berland (2026). Science Education

and Culturally Sustaining Pedagogies: Research, Practices, and Critical Reflections

(pp. 1-42).

www.irma-international.org/chapter/the-difficult-relationship-between-science-education-and-

csp/384757

Learning From Place: Developing a Relationship With the Land and Our

Partners
Kevin O'Connor, Gladys Sterenbergand Norman Vaughan (2020). Challenges and

Opportunities for Transforming From STEM to STEAM Education (pp. 264-286).

www.irma-international.org/chapter/learning-from-place/248258

http://www.igi-global.com/chapter/applications-of-stem-based-on-poe-learning-model-to-increase-primary-school-students-understanding-of-science-concepts/365567
http://www.igi-global.com/chapter/applications-of-stem-based-on-poe-learning-model-to-increase-primary-school-students-understanding-of-science-concepts/365567
http://www.igi-global.com/chapter/applications-of-stem-based-on-poe-learning-model-to-increase-primary-school-students-understanding-of-science-concepts/365567
http://www.igi-global.com/chapter/applications-of-stem-based-on-poe-learning-model-to-increase-primary-school-students-understanding-of-science-concepts/365567
http://www.irma-international.org/chapter/interdisciplinary-studies/371454
http://www.irma-international.org/chapter/comparison-of-two-classrooms/121891
http://www.irma-international.org/chapter/the-difficult-relationship-between-science-education-and-csp/384757
http://www.irma-international.org/chapter/the-difficult-relationship-between-science-education-and-csp/384757
http://www.irma-international.org/chapter/learning-from-place/248258


Transforming Mathematics Teaching Through Games and Inquiry
Karin Wiburg, Barbara Chamberlin, Karen M. Trujillo, Julia Lynn Parraand Theodore

Stanford (2018). K-12 STEM Education: Breakthroughs in Research and Practice

(pp. 279-304).

www.irma-international.org/chapter/transforming-mathematics-teaching-through-games-and-

inquiry/190105

http://www.irma-international.org/chapter/transforming-mathematics-teaching-through-games-and-inquiry/190105
http://www.irma-international.org/chapter/transforming-mathematics-teaching-through-games-and-inquiry/190105

