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Climate change is one of the most important environmental problem the world faces
today. Children and youth need to participate in climate change adaptation and mitigation.
Therefore, the purposes are as follows: (1) to develop STEM Education learning model through the
engineering design process with driving questions; (2) to study effects of the learning model on the
problem-solving competencies of the students and awareness of climate change. The research tools
included lesson plans, a problem-solving competencies test, awareness measuring instrument and a
learning reflection form. The quantitative data were percentage, mean and effect size. The qualitative
data were categorized by thematic analysis. The research results indicated the learning model was
composed of 6 steps, and were assessed by experts using the Index of Item Objective Congruence,
at 0.67-1.00 and had the highest level of appropriateness. The implementation of the learning model
found the mean scores of the problem-solving competencies of students after learning (M = 43.23,
S.D. = 10.37) were higher (M = 37.07, S.D. = 11.61) with a medium effect size (0.56). The qualitative
results reflected that students were better posing questions to generate solutions, providing solutions
to solve problems, and finding solutions in challenging situations. In regard to student awareness of
climate change, the mean scores of climate understanding after learning (M = 7.42, S.D. = 1.41)
were higher (M = 34.03, S.D. = 5.89) with a medium effect size (0.79). The mean scores of climate
change attitudes after learning (M = 40.89, S.D. = 5.80) were higher (M = 37.07, S.D. = 11.61) with a
largest effect size (1.17). The mean scores of student climate change action after learning (M =
38.26, S.D. = 6.22) were higher than before (M = 32.11, S.D. = 7.60) with the largest effect
size (0.86). Students interested in finding ways to mitigate climate change and adapt for long-term

impacts. They can also explore the causes and effects of climate change.

Keyword : STEM Education, Problem Solving Compatencies, Awareness of Climate Change
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Sample DQB questions.

These questions were generated by students in the physics
> unit and organized around specific subquestions formed by
bt i . the teacher.
How does light interact with matter?

How does light allow me to see?
«  How does light help me see the hidden message in the dark?

The setup of the DQB.

How does light allow
me to see?

« How does light travel?

« Why does the sunlight feel warm?

« Why can i see through some objects but not «

* How do my eyes let others?

me see? * Why can i see my reflection in a mirror but
= What is “light speed™? not wood?
WHEN CAN |
BELIEVE MY EYES !
s s make the letter appear?
- What is
Is there light that | How can light have different colors? « Can dogs see

cannot see?

« |s there more than one
kind of light?

= Where does the light
go when you tumn the

« How do | see color?
« How can white light be made into color light?
« How can light make a red object look black?

« How can light be mixed to make new
colors?

« What causes people to be colorblind?

« How does a prism separate light to form a rainbow?
Is there light that | cannot see?

« Is light dangerous?

« How many types of light are there?

o Is there any i collapsed star?

i ut? 1
ights out? « Why are some animals’ eyes able to see other light?

Andsenau 3 N13FNANNINUN (Driving Questions)
f": Weizman et al. (2008)
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