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Research Question: To what extent does 
bioregional science curriculum affect 
place-attachment and local ecological 

literacy in high school science students? 

Does a bioregional science 
curriculum affect place-attachment in 
high school students?

Does a bioregional approach to studying 
environmental issues affect local 
ecological literacy—including shifting 
ecological awareness and attitudes 
towards local land stewardship and 
conservation?

What attitudes do students have towards 
bioregional curriculum design? 

The Sample 
Student Sample: (n=24) 46% female, 46% male, 8% gender non-binary; students come from 
diverse communities across the Gallatin Valley. 
Sub Groups:
Control (10th and 11th Grade; n=14):Enrolled in a biology course: not bioregional by design. 
Experimental (9th Grade; n=10):Enrolled in a bioregional ecology and earth science course 

Treatment: Bioregional Curriculum Design
Bioregional education falls under the umbrella of place-based pedagogy, but is focused 
around a specific bioregion. The earth and life sciences curriculum I designed for the 
treatment group is rooted in the Next Generation Science Standards (NGSS), but 
emphasizes case studies from the Greater Yellowstone Ecosystem including white bark 
pine decline, wolf reintroduction in Yellowstone National Park, and wild bison 
management. Students participated in field experiences and inquiry-based labs 
focusing on community ecology and biodiversity. Students completed the semester by 
completing an independent research project on a local conservation issue surrounding 
Yellowstone National Park, taking into account the views of multiple stakeholders and 
practicing their skills in science communication. In addition, it exposed students to 
topics in the nature of science by highlighting the research of scientists from their 
community. 

Environmental issues are often global in scope, but the effects of global environmental 
issues—climate change or the biodiversity crisis, for example—are experienced and 
realized by local communities in places. Further, responses to global environmental 
issues are often addressed “in place” by local communities. Bioregional education has 
the potential to help students grapple with changing environmental conditions. 

Above: student responses to: “What did you learn about the place where you live in 
science class this semester?” Words with a higher frequency in responses are 
represented by larger text.
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Above: A student on a hike during a field 
day in the Greater Yellowstone Ecosystem
Below: Student holds a spotting scope 
during a morning of wolf-watching in the 
Lamar Valley  

Results

Local Ecological Literacy 
The New Ecological Paradigm Survey is a
Likert-style instrument used to assess an
individuals attitude towards statements 
about the relationship between humans
and the natural world. 
A higher score (out of 5)  indicates a more 
ecologically-focused (as opposed to 
anthropocentric) worldview. 
*With a P value of .027, the difference
between the means is statistically 
significant for the bioregional curriculum 
group at alpha .05; This suggests that
focused study on ecology and exposure
to local case studies may have contributed
to shifting ecological awareness—a component of ecological literacy. 
Place Attachment 
Students who received bioregional curriculum associated places visited during science class as 
“special places” with more frequency after the course. Students also demonstrated shifting 
interpretations of landscapes. The Landscape Values Mapping Exercise gave students an 
opportunity to evaluate landscapes pre- and post-bioregional curriculum: 

Student Attitudes Towards the Intervention 

Data Collection
Instruments Administered Pre- and Post Treatment:
• Landscape Values Mapping Exercise 
• New Ecological Paradigm Survey 
• Open-Ended Local Ecological Literacy Questionnaire 
Additional Instruments: 
• Post-Field Experience Questionnaire 
• Course End Interviews 
• Student Performance Assessments 

The Study 
This study was designed to measure the efficacy of bioregional curriculum design in 
addressing variables related to sense of place: place-attachment, and local ecological literacy 
and to interpret student attitudes towards bioregional curriculum design. Bioregional 
curriculum design follows place-based pedagogy, but is focused around a specific bioregion. 

Where? 
• The Bozeman Field School (BFS): small independent high school in Bozeman, MT that 

emphasizes experiential and place-based education. 
• The Greater Yellowstone Ecosystem: one of the largest, in-tact temperate zone ecosystems 

on Earth with Yellowstone National Park at its core. Managed by state governments, the 
federal government, tribal governments, and private landowners. 

Why?
• In the context of environmental education, The term sense of place is used to refer to a 

connection to and an awareness of the natural world and ecological systems and 
describes the connection between humans and their local environment or between 
“people and places” (Feld and Basso, 1996). 

• Place-based education uses the local environment as a context for learning and 
encompasses both social and ecological aspects of geographic locales (Sobel, 2004). 

• Place-based education has been celebrated for promoting achievement and engagement 
in the natural sciences, but it also facilitates connections between schools and local 
communities (Powers 2004).

Treatment 
Group 

Bioregional 
Curriculum

Standard 
Curriculum

Average 
NEP Score 
Pre-
Treatment

3.90 3.91

Average 
NEP Score 
Post-
Treatment 

4.12 3.98

P Value .027* .41

The results suggest that students in the bioregional 
curriculum group made gains in place-attachment 
and ecological awareness and had formative learning 
experiences tied to the curriculum. This was 
supported by:
• Significant results from the New Ecological Paradigm Survey
• Evidence for understanding from student performance assessments 

and pre- and post-course Local Ecological Literacy Questionnaires 
• Changing value associations between pre- and post-course 

Landscape Values Maps
• Post-course interviews and surveys 

Feedback (Positive 
and Constructive) 

Percent of 
Student 

Responses 
(N=10) 

Examples

Reference to field 
labs or “going 
outside” 

50% “It was really fun to get out in the field and do 
some activities that would actually happen in 
science. The aspen lab was one such one.”

Yellowstone Trip 50% “I had a blast in Yellowstone seeing everything” 

-seeing wolves on 
the trip 

20% “The part I most liked about Yellowstone was 
seeing all the wolves.” 

Studying Ecology 30% “I enjoyed learning about biodiversity and going 
outside to see ecosystems up close.”

Negative Physical 
Experience Outside

20% “Not being out in the cold when easily possible?” 

Desire for More 
Labs Outside 

50% “I would have liked to do more lab days outside. 
Overall I learned so much and enjoyed it all!” 

No Constructive 
Feedback 

30% No Response


