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Taken together, our work will improve:

1. Teachers’ 
• Confidence and self-efficacy teaching STEM
• Ability to design inquiry-based STEM curricula aligned with NGSS
• Networking capability

2. Middle school students’
• Interest, self efficacy, and attitudes towards STEM
• Science literacy, knowledge, and engagement
• Perception of scientists 
• Awareness of STEM educational and career opportunities
• Access to near-peer mentors

3. Graduate students’
• Enhance ability to communicate complex topics effectively (this is a 

fortuitous side effect) 

We will provide near peer mentors and role models for middle school 
students. 

During the implementation phase of Aim #1, each teacher will be assigned 1-2 
Dartmouth graduate students to assist with testing, set up, and initial teaching 
of the crosscutting units. Graduate student presence during these weeks will 
allow them to build relationships with the middle school students; in this way 
the graduate students will serve as near peer mentors and role models.

We will collaborate with enthusiastic teachers at our four target schools to 
develop and implement science and health related, NGSS aligned, 
crosscutting units, the development of which will be based on engineering 
concepts and which will incorporate inquiry based, student engagement. 

Here are the steps in the process we will use; faculty, museum educators, 
middle school teachers, and graduate students will all be involved:

1. Identify health related themes in ideation session
2. Design crosscutting units as a collaborative team
3. Implement crosscutting units in four pilot schools 
4. Evaluate effectiveness
5. Revise crosscutting units as needed
6. Disseminate crosscutting units to additional schools

Each crosscutting unit will contain (a/an):

1. Cohesive set of lessons for (at least) four weeks of full curriculum
2. Guidance for teachers and students via handouts, facilitation guides, 

videos, and online resources
3. Interdisciplinary engineering design project
4. Active learning strategies
5. Equipment and supplies
6. Open ended, student driven project

Teacher networking

We will create a sustainable network for rural middle school teachers, initially  
through the collaborative creation of the crosscutting units. This will be 
fostered and maintained through an interactive website which will: (1) serve as 
a venue for communication and sharing of ideas among teachers; (2) provide 
support for teachers when questions about units arise; and (3) be sustainable 
and scalable as units are disseminated to additional schools.

STEM teachers face pronounced problems in low-income rural areas: (i) students perceive 
STEM has little relevance to their lives1-3; (ii) there is minimal STEM-related infrastructure 
available4-6; and (iii) STEM teachers often teach outside their training area, have little 
support in preparing science units, and lack readily available STEM teachers with whom to 
interact7. To enhance rural STEM education, we will collaborate with teachers to develop 
and implement NGSS aligned, active learning units, introduce engineering principles to 
rural STEM education as the foundational component of these units, and create an 
interactive teacher network for rural STEM educators.

Our area is decidedly rural. Miles of forest separate Dartmouth and the Montshire 
Museum from our partner schools, and our partner schools from each other:

Dartmouth Rural STEM Educator Partnership 
Roger Sloboda1, Vicki May2, Michele Tine3, Greg DeFrancis4, Amanda Skinner5, and V. Lynn Foster-Johnson6

1Biological Sciences and 3Education, Dartmouth College; 2Thayer School of Engineering, 4Montshire Museum of Science; 5Guarini School of Graduate
and Advanced Studies; and 6The Geisel School of Medicine
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AIM #2

We will utilize a mixed methods, longitudinal, transformative design. 
Qualitative and quantitative data will be analyzed and triangulated to 
contribute to ongoing program improvement via:
• Descriptive statistics
• Design and method matching
• Inferential statistical analyses
• Content analysis

Data sources will include, but not be limited to:
• Student surveys
• Science interest, self efficacy, motivation, science skills and literacy, 

science role models and career
• Teacher surveys
• Science teaching efficacy
• Self efficacy for public engagement with science

• Administrative documents
• In person focus groups
• Rubrics
• Ratings of classroom environment and products

EVALUATION

We have assembled an interdisciplinary team having varied professional 
backgrounds (affiliations at the top of this poster). Our team will partner initially 
with the following four, low-income, rural middle schools in NH and VT, and then 
expand our efforts to other schools in Northern New England:

1- Dartmouth College (NH)
2- Montshire Museum of Science (VT)
3- Claremont Middle School (NH)
4- Indian River Middle School (NH)
5- Barnet School (VT)
6- Tunbridge Central School (VT)

Dartmouth College Montshire Museum

The process outlined above mirrors the engineering design process that 
will be used in the development of engineering prototypes (represented 
in the figure, above, right). The identified problem— a health-related 
theme or overarching question—is at the heart of the process, which is 
iterative: design, implement (or prototype), evaluate (or test), question 
(or reflect) and then repeat steps as needed.
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