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Why
•

Without the adaptation of techniques proven effective by influential psychology
studies to nanoengineering-related fields, it will be difficult to identify promising
routes towards increasing the interdisciplinary proficiency of all students while
leveraging the progress that has been made in educational theory regarding the
inclusivity of underrepresented students.

•

My objective is to enhance parity of opportunity and educational outcomes
through the foundation of integrated active mentorship experiences at both the
student and pre-college educator levels.

Pettes lab undergraduate researchers
Danielle Leppert-Simenauer (NSF REU
2016) and Nico Wright (McNair 20152016) conduct active research as part
of the scholar/mentor/teacher nucleus.
Schematic of the scholar/mentor/teacher nucleus model for nanoengineering education.

When
! I have formed a scholar/mentor/teacher nucleus team during
each of the previous two summers, with two pre-college
chemistry and physics educators (NSF RET program)
combined with my own graduate student, my NSF REU and
Dept. of Ed. McNair scholars, and two pre-college students.
These teams are able to both synthesize nanomaterials using
the air-free chemical synthesis equipment in my laboratory and
then characterize the products in UConn’s Institute of Materials
Science.

2015 mentor/scholar/teacher nucleus. The team
synthesized quantum dots and developed a lesson
plan for CT high school chemistry labs to educate
students about quantum size effects.

Where & What
• Implementation in a high school chemistry laboratory
• Benefit of this approach in addition to the active learning it
provides, is that the experiments are designed in consultation with
pre-college educators so that they are both safe and feasible for
high school students to perform in chemistry lab during the
academic year.

Pettes lab graduate student Sajad Yazdani works with
Dr. Katherine Nuzzo’s class at Joe Barlow High School
in Redding Connecticut.

Dr. Nuzzo’s AP Chemistry
students
synthesizing
CdSe
nanoparticles in the classroom.

Where & What
! Implementation in a middle school science classroom
! For a younger audience, hands-on chemical synthesis is outside
the scope of educational outcomes. Nanoengineering can be
introduced to them via commercially-synthesized products.
Size and Energy
Energy
E= hf

Glastonbury Middle School science educator Elizabeth
Petritus worked with the 2016 team to make samples which
she took back to her classroom. This allows implementation
of curriculum standards as well as her ability to introduce
nanoengineering research to her students through her own
personal experiences. Her lecture slides are shown here.

Prognosis
•

Pre-college science educators contribute greatly to the integrated project
– While the use of mineral oil baths at >150 oC is standard practice in university
laboratories, this is not allowable for high schools. Heating mantles are offer both
better repeatability and safety but are costly. Sand is a low cost and safe option
for uniformly heating the reaction.
– For a younger audience (grades 6-8), hands-on chemical synthesis is outside the
scope of educational outcomes. Nanoengineering can be introduced to them via
commercially-synthesized products.

•

Students benefit from hands-on work, especially those participating in
undergraduate and graduate research programs serving students
underrepresented in engineering.

•

We are planning to scale up the project based on inclusion of more
research teams from the UConn Nanoengineering REU program which
has integrated with the UConn NSF RET program in 2016.
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