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Abstract

This study aimed to (1) examine the engineering design process skills of Grade 3 students through STEM
learning outside the classroom based on the context of Phuket Province, (2) compare students’ engineering
design process skills before and after participating in the learning activities, and (3) identify best practices
for implementing such STEM learning. The target group consisted of 33 Grade 3 students from a school in
Phuket Province during the second semester of the 2024 academic year, selected through purposive
sampling, with the researcher serving as the instructor. Research instruments included three lesson plans
for STEM learning outside the classroom contextualized to Phuket, an engineering design process skills
assessment, and student learning journals. Data were analyzed using content analysis and statistical
methods. The findings revealed that students’ engineering design process skills improved significantly at
the .05 level. Specifically, the most notable behavioral changes were the ability to ask questions and identify
problems, search for and gather information from real environments, design and test solutions,
collaboratively plan and execute tasks, and present their work with reasoning. For example, in the “tie-
dye” activity, students were able to collect local plants to extract natural dyes and applied engineering
design process steps to create tangible products. This indicates that outdoor STEM learning enhanced
students’ engineering thinking skills and their capacity to connect knowledge with local contexts.
Additionally, the study identified several effective teaching practices, such as using questioning techniques
to stimulate thinking, utilizing community resources as learning bases, organizing collaborative activities,
providing opportunities for hands-on experimentation, and incorporating reflective learning—all of which
were crucial in sustainably developing students’ engineering design process skills.

Keywords: STEM Education; Engineering Design Process; Contextual Learning
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Figure 1 Percentage scores of students' engineering design process skills regarding "Changes in
Objects and Materials" prior to the implementation of out-of-classroom STEM learning activities based on
the Phuket provincial context.
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Table 1

Pre-intervention assessment of students' engineering design process skills categorized by individual

indicators.
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Table 2

Lesson plan on "Changes in Objects and Materials."
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Figure 2 Percentage scores of engineering design process skills during the implementation of out-
of-classroom STEM learning activities (Lesson Plan 1: Tie-dye Fabrics and Sino-Portuguese Architecture)
based on the Phuket provincial context.
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Figure 3 Percentage scores of Grade 3 students' engineering design process skills during the
implementation of Lesson Plan 2: "Natural Color Coconut A-Pong" under the Phuket-contextualized
out-of-classroom STEM learning approach.
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Figure 4 Percentage scores of Grade 3 students' engineering design process skills during the
implementation of Lesson Plan 3: "Delicious O-Aew" under the Phuket-contextualized out-of-classroom
STEM learning approach.
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Table 3

Comparison of student skill assessment results by indicator before and after the learning intervention.
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Figure 5 Pre-test and post-test assessment results of Grade 3 students' engineering design process
skills categorized by individual indicators.
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Table 4

Comparative analysis of Grade 3 students' engineering design process skill development before and after

receiving Phuket-contextualized out-of-classroom STEM instruction.
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Figure 6 Sample activities from the out-of-classroom STEM learning module:

"Tie-dye Fabrics and Sino-Portuguese Architecture.”
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Figure 7 Assessment of student participation and engagement levels across various learning activities.
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