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Overview: NGG 5900 is an activity-based course with three major goals. First, the
course is an opportunity for biomedical graduate students to develop their science
communication skills and share their enthusiasm for science with high school students
at a nearby public high school in West Philadelphia. In this regard, Penn students will
prepare demonstrations and hands-on activities to engage local high school students,
increase their knowledge in science, and ultimately promote their interest in science-
related careers. Second, the course will consider the broader educational context, such
as the conditions of the local high school and its overall progress in science

education. Students will discuss the problems they encounter and learn how to develop
effective proposals, taking into account the participants and the origins of current
policies. Third, students will reflect and discuss the important connection between their
biomedical research at Penn and the local Philadelphia community.

Specific Learning Objectives: By the end of this course students should be able to

« Facilitate a biomedical lab program appropriate for high school students

o Engage with high school students in science activities

« Review literature on secondary science activities, the history of biomedical
research in marginalized communities, and the role of science & scientists in
the local community

o Write a concise proposal to address real-world challenges in science
education

e Engage in discussion & written reflection regarding the connection between
biomedical research at Penn and the Philadelphia community

Course structure:  Students will work in teams to fine-tune previously developed
lesson plans for specific experiment-based activities, with the class collectively
executing a coherent program of lab education. Once per week, the class will travel to
a nearby high school to implement these activities and learn first-hand the science



education challenges in local schools. Additionally, students will engage in critical
readings and small group discussions about the historical role of science in
underrepresented communities, the connection between research & community at
Penn, and opportunities to increase science-oriented engagement throughout their
doctoral training

Grading: Students will be evaluated based on

1) Community engagement (25 points)
2) Lesson development (15 points)
3) Journal article discussions (15 points)

4) Policy Proposals
5) Research Reflection

(3x10 points)
(15 points)

Clearance needed: The Commonwealth of Pennsylvania and the School District of
Philadelphia require you to obtain clearance to teach in the classroom through a
criminal history background check if you have not obtained this through previous
classroom outreach activities. The instructions for obtaining a child abuse clearance
form and criminal history check are on the course web site.

Canvas site: Select journal articles will be posted on Canvas and should be read prior
to class. A template for the lesson plans is also available on Canvas. In addition, the
Canvas site includes examples of policy memos.
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Assignment to develop a Lesson:

Working in a small group, students will create a new neuroscience-based lab activity for a
future semester. This will include a "Lesson Plan" with instructions for teachers, as well as
"Workbook" pages formatted in Canva. Components of the lesson should include an essential
guestion, limited science vocabulary terms, one or a few hands-on activities that can be
completed in about 50 minutes, and "comprehension checks" in the form of fill-in-the-blanks,
crossword puzzle, multiple choice questions, or something of your own creation. Feel free to
float your ideas to current undergrads and high school students!

Assignments to develop a Policy Proposal:
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In this course, you will write three policy proposals. Each assignment should be 2-3 pages
(single-spaced) and written in policy memo form.

Assignment 1: Identify a problem. An issue’s place on the decision-making agenda depends on
the problem, current policies, and ongoing politics. Discuss a problem you perceive in science
education and discuss the relevant policies and politics.

Assignment 2: Policy Implementation Analysis. When a policy has the attributes of stability,
consistency, power, and authority, it is more likely to be effectively implemented. For this
assignment, you will discuss the policy attributes that pertain to the problem you have
identified in science education.

Assignment 3: Policy Proposal. For your final policy memo, you will select a science education
policy issue. Your proposal should include the following:

e Problem statement — description and significance of the issue or problem you are
examining

o Evidence — overview of the evidence on the issue you are examining and key factors
contributing to the issue or problem

e Recommendation — your conclusions about the issue

e Counterarguments & rebuttals — counterarguments to your position and your
rebuttal

e Implementation implications — considerations for your recommendations (e.g.,
political, economic, environmental).

Guidelines for Writing Effective Policy Memos:

e Purpose. A policy memo provides information, guidance or recommendations
about an issue or problem to a decision-maker. It must be well-organized, clearly
written, and succinct, with a logical connection between the background
information, evidence and conclusions/recommendation. The reader should be able
to identify the essential points in a quick scan of the memo (particularly the section
headings and topic sentences).

e The format of a memo should enhance its readability. It is not written as one
lengthy essay. Rather, it is divided into sections, with headings that identify the
content or major point of each section. Each paragraph should begin with a
significant point (the “topic sentence”), to be supported or expanded upon in the
rest of the paragraph. Each major point should be the focus of a separate
paragraph. Do not “bury” major themes in the middle of a paragraph.

e Policy memos require brevity and specificity. Each sentence must serve to advance
your idea. Be concise and do not waste words. Use clear, direct language, free of
bureaucratic jargon and clichés. Eliminate unnecessary words and avoid
repetition. Write in the active voice, keep sentences relatively short, and minimize
the use of adjectives and adverbs. Avoid vague language and sentences that have
no substance or state the obvious. Also, refrain from dramatic embellishment,



hyperbole, and emotional rhetoric (you are not writing a political speech or an op-ed
article).

Assignement to Write a Research Reflection:

Purpose. This assighment is designed to prompt critical thinking and reflection
regarding the connection of your biomedical research at Penn and the local
Philadelphia community.

Guiding Questions. What is the overarching purpose of the biomedical research you
are performing at Penn? How could connecting with the local Philadelphia
community help you to better understand the purpose of your research? How might
your research connect with someone’s world and real-life experiences? How can
you communicate to best connect someone’s current knowledge with new
knowledge you are sharing? How can you increase your science communication
skills by interacting with the community? Finally, propose a mechanism (or
mechanisms) to incorporate community engagement into your dissertation (or
rotation) research. How could this change the course of your research? How could
incorporating community engagement into BGS dissertations change the future of
how research is conducted in PSOM? How would this benefit Philadelphia (be
specific)?

Structure. 2-3 pages, single spaced

Advice. Keep in mind that our role is not to simply “help the community.” Rather,
you are encouraged to reflect on what you have learned this semester and propose
practical value that your doctoral training at Penn can have in the Philadelphia
community. This is not intended to be a hypothetical exercise. Please propose
practical value that the biomedical doctoral training program at Penn can provide to
the surrounding community, and how you can practically incorporate the
community into your research. While not all proposals may eventually be executed,
only creative and realistic proposals will earn a high grade.
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