
Evaluation utilized a mixed methods approach, where qualitative and quantitative 
analyses are triangulated to contribute to program improvement. Due to the 
pandemic we have not evaluated the effectiveness of the teaching units. 

TEACHER EXPERIENCE

Educating students from an early age about science, technology, engineering, and mathematics (STEM),
and maintaining their engagement with scientific thought and analysis, is crucial for their long-term
understanding of science and the world around them. Loss of interest by students not only toward careers in
STEM but also learning STEM is a national problem and begins in the middle school years. This problem is
particularly acute in low-income rural communities, where there are little, if any, resources and teachers
have very few options for professional development and networking. To enhance rural science education,
our project engages 6th – 8th grade teachers in low-income rural communities as equal partners with
Dartmouth faculty, graduate students, and science educators from the Montshire Museum of Science.
Together we are developing a series of Next Generation Science Standards-aligned, hands-on,
investigative, crosscutting curricular units to enhance middle school science education. During the first year
of the project, we developed a month-long teaching unit on climate change, using ticks as the focal point.
The unit includes extensive lesson plans, multi-media content, hands-on activities, and a full package of
materials and supplies for each teacher. The project has three sections, and each section is introduced via
a video showing an evening newscast in which the reporters present data about various changes local
residents are detecting relative to organisms and the environment. Each newscast—presented by graduate
students acting as reporters who later serve as near peer mentors in the classroom—forms the basis for a
series of observations, hands-on experiments, and discussions that engage young scientists directly in the
act of discovery, data analysis, and presentation. Our first unit has been developed, but not yet tested
extensively in a classroom setting in our four pilot schools due to the current pandemic. Once tested and
evaluated, the content of the unit will be revised as necessary and then made available via the project
website [https://sepa.host.dartmouth.edu/] to other schools in NH and VT and elsewhere. This unit is
targeted to the sixth grade. Subsequent years of this project will develop similar units for seventh and eighth
grade science classes.
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We collaborated with enthusiastic sixth grade teachers to develop and implement an 
NGSS aligned teaching unit whose development was based on engineering concepts 
and which incorporated inquiry based, student engagement. The steps our group 
(faculty, graduate students, museum educators, and middle school teachers) used to 
develop the units are based on engineering design and involved:

1. Identify health related themes in ideation sessions
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

At the heart of the process is identifying the problem—a health-related theme or 
overarching question—and from that the process is iterative: design, implement 
(or prototype), evaluate (or test), question (or reflect) and then repeat the steps 
as needed.
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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.

Our partner schools are 
under-resourced and in  
economically stressed 
communities. 
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After much discussion over three, day-long meetings, our teachers decided to focus 
the teaching unit on climate change. The unit is built around a mystery that unfolds for 
the students in three segments. Each segment is introduced by a newscast in which 
the students learn details of the mystery. The segments contain a variety of lesson 
plans, experiments, and activities addressing each topic.

THE PRODUCT

Unit 1 asks the question, why do people get sick? Students watch a 
news report (video #1, left) of a 'mystery disease’ and learn body 
organ morphology and responses to sickness. Effective hand 
washing and healthy food preparation are explored in experiments 
involving bacterial growth on agar plates. Students deduce the 
source of the disease by analyzing case studies.

Unit 2 explores ticks, specifically their morphology role in the food 
web. Students are introduced to mapping tick locations and close 
observation of tick behavior, asking the question: why are ticks so 
successful? Ticks captured in the wild are mounted on slides for 
microscopic observation. From tick morphology, students determine 
how they might interact with animals and humans.

Unit 3 examines the difference between climate and weather and  
measures in an experiment the effect of CO2 on the rate of warming 
of a bottle of “air”. Students are then provided with existing climate 
data which they discuss. Changing weather patterns are explored as 
a possible reason for increases in the incidence of Lyme disease.

The details of these units can be obtained at the 
‘teaching materials’ tab on the project website        
https://sepa.host.dartmouth.edu/ and from here. à

SIXTH GRADE (Pre-Assessment)
. 117 Students
55% female
45% male

SOME ASSESSMENT DATA FOR TEACHERS, PRE AND POST PROJECT
Teacher enjoyment teaching STEM and self-efficacy increased: 

SUMMARY
v Teacher involvement in decisions on teaching unit topics and content is essential.
v The pandemic prevented full vetting of the units we developed. However, full engagement in the 

process of design and development clearly had a positive effect on teacher confidence.
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