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Adding Local Cultural Relevance to Engineering Exploration Lessons
for Middle School Students (Resource Exchange)

Helping middle school students to “see what they can be” based on the culture they are
surrounded by is the basis for this small group activity featuring a local interactive approach to
instructional design and delivery. This approach was used in a study of rural Appalachian middle
school students conducted at a major university in the United States for the purpose of assessing
how their conceptions of engineering might be impacted after participating in multiple classroom
interventions related specifically to their culture. The study revealed a positive change in the
understanding and conception of the field of engineering by students who participated in the
culturally relevant classroom interventions. As a basis for this study, ample literature was found
to describe middle school students’ conceptions of engineering but there was limited available
research on the value of relating the field of engineering to a student’s local culture.
This session introduces the approach of designing and using classroom engineering
exploration activities directly connected to the students’ local environment, featuring the types of
engineering work performed in the area and local problems related to engineering. An example
of an actual lesson will be shared and expanded upon where students explored potential and
kinetic energy by designing and building mountain roads out of simple hardware store materials.
This activity allowed students to make connections between the roads they built in the classroom
and the geography of their local mountainous, rural area. Industry partners participated in this
intervention by offering insights from their technical backgrounds and company practices and
assisted with the hands-on lessons in the classroom. This was one of six culturally relevant
engineering activities provided to 757 sixth-grade students at seven Appalachian middle schools.
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After presenting and discussing this sample classroom activity, we will ask participants to
share their experiences partnering with local business and industry to expose students to STEM
fields and careers in K-12 classrooms, as well as what was learned from these experiences for
future use. A list of these suggestions will be compiled and shared electronically with all session
participants. The session facilitator will offer key tips for partnering with business and industry
in the classroom. The session facilitator will also provide examples of how partnering with local
business and industry can help to increase diversity in the K-12 classroom setting. A second
example of a classroom activity to promote careers in STEM will be shared if time permits or
will be available electronically.
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Sample Classroom Activity
Positively impacting culturally relevant conceptions of engineering for young students

The project below is a sample for you of a middle school classroom engineering
exploration activity that incorporates the students’ local culture in Appalachia and
the types of engineering practices and challenges faced in this region.

TEAM MOUNTAIN ROAD BUILDING PROJECT
After related lessons, students explored potential and kinetic energy by designing and
building mountain roads out of simple hardware store materials, as displayed. This intervention
allowed students to make connections between the roads they built in the classroom and how
the geography of their local mountainous, rural area affects projects such as road construction.
SAMPLE STUDENT INSTRUCTIONS:
1) You MUST DRAW your road first and label the potential and kinetic energy points. If
you alter your design during the building of your road, you must alter your drawing to
reflect the change.
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2) Your road must start at the top of the highest point on the mountains and AT LEAST
50% of your road must be on the mountains.
3) Your road must include AT LEAST 3 TURNS (a loop around the mountain can count as
2 turns) AND 1 UPHILL section.
4) Your vehicle (marble) must not leave the road or stop during the drive down the
mountain.
5) Your vehicle (marble) must land safely in the cup at the end of the road.
6) You may use UP TO 3 LENGTHS of road material. You may use the other materials
provided responsibly and cooperatively as needed.
7) You will have 30 MINUTES TOTAL to build your road and a timer to do 10-minute
time checks throughout the building. TAKE TURNS with the jobs of holding, building,
taping, and supply gathering.
8) Place a 1 next to a point in your road where cars will accelerate.
9) Place a 2 next to a point in your road where cars decelerate.
10) Place a 3 next to the point(s) where cars have the greatest potential energy.
11) Place a 4 next to the point(s) where cars have the greatest kinetic energy.

KEY POINT: Industry partners participated in this intervention by offering insights from their
technical backgrounds and company practices and assisted with the hands-on lessons in the
classroom.
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FOR DISCUSSION:
A. What can you share about your experience partnering with business and industry in
the K-12 classroom to expose students to STEM fields and/or careers in STEM? What
did you learn from the experience? What would you do differently next time?
B. What other types of information would help you design a culturally relevant classroom
lesson to promote careers in STEM?

Activity Presenter: Karen Gilbert, SMILE Research Team, karengilbert@vt.edu
PEERS Project Director: Holly Lesko, hlesko@vt.edu
PEERS Team: Dr. Jake Grohs (PI), Dr. Holly Matusovich (Co-PI), Dr. Gary Kirk (CoPI), Dr. Cheryl Carrico, Dr. Andrew Gillen, Justine Brantley, Tawni Paradise, Malle
Rae Schilling

