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Can people hold their  
environmental awareness 
without knowledge?









Phenomenon-Based Learning (PhBL) begins by introducing a real-world 
phenomenon and then uses driving questions to spark students’ thinking and 
guide their learning process. 

What happened, 
and how did it 
affect living 
organisms and 
people in the 
local area? 

Why was a large 
amount of arsenic 
detected in the 
Kok River?

What purposes 
do major powers 
use rare earth 
elements?

What are the 
key properties 
of rare earth 
elements, and 
what types of 
industries are 
they used in? 

For students in 
the SMTE 
program, what 
are your views 
on this 
situation?
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RESEARCH OBJECTIVES

1. To determine the level of environmental education awareness, 
environmental awareness, and attitudes toward sustainability among 
students after learning through Phenomenon-Based Learning on 
Rare Earth Mining.

2. To examine whether environmental education awareness and 
environmental awareness can be used to predict students’ attitudes 
toward sustainability.

THE TARGET GROUP
570 Grade 10 SMTE students across the 19 schools in 
lower North region of Thailand. 
(total respondents = 529)

RESEARCH DESIGN
a one-group post-test only design 



A questionnaire adapted from Michalos (2012, 2015) was used in this study. 
The modified instrument included 21 self-assessment items on a 5-point 
Likert scale, covering attitudes toward sustainability, environmental 
awareness, and environmental education awareness.





CFI=0.912, TLI=0.901, RMSEA = 0.0658



One open-ended question: “How has today’s orientation activity 
influenced changes in yourself regarding environmental 
conservation and sustainable development?”
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Mean= 4.24 SD = .46

Mean= 4.44 SD = .81

Mean= 4.32 SD = .63

β = .483 

β = .332 

R² = .565, Adjusted R² = .564, with RMSE = .309 
EA (b = 0.386, SE = 0.0317, t = 12.18, p < .001, β = .483, 95% CI [0.406, 0.561])
EEA (b = 0.247, SE = 0.0295, t = 8.36, p < .001, β = .332, 95% CI [0.254, 0.410])







Attitudes toward 
Sustainability 

Environmental 
Education Awareness

Environmental 
Awareness

Mean= 4.24 SD = .46
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β = .332 

“It made me see the importance 
of the environment and natural 
resources.” [S-271] 

“I gained more knowledge about 
the environment and can be 
applied in daily life.” [S-263] 

“It made me realize the goal of 
the SMTE class, to develop the 
country in a sustainable way 
without harming the 
environment.” [S-248]



• Rare earth elements are often not presented in ways that students can 
easily recognize or relate to. This limits students’ understanding of the 
completeness of the periodic table and its relevance to contemporary 
issues.

• Abstract concepts can be made more meaningful by linking them to 
real-world phenomena.

• Real-world cases can stimulate students’ thinking and foster 
environmental awareness.

• This approach may also support behavioral change by strengthening 
students’ values and sense of responsibility as citizens.

• It can be implemented effectively even in online learning 
environments and with large numbers of students.
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