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AB Chemistry
with honors ‘83
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Stanford – Graduate Research (Dick Zare)
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molecular reaction dynamics 

PhD Physical Chemistry ‘89
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Stanford – Graduate Research (Dick Zare)
Spectroscopic Studies of gas phase 
molecular reaction dynamics 

U. Pitt – Post-Doc (Rob Coalson)
Developed quantum mechanical methods 
for tracking nuclear motion on 
nonadiabatically coupled 
multidimensional electronic states

Weizmann Institute – Visiting Scientist 
(Moshe Shapiro, host)
Modeled the evolution in time of the 
photodissociation of a molecule with a 
coherent laser pulse

PhD Physical Chemistry Post Doc

Visiting Scientist
www.wisdom.weizmann.ac.il
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U. Pitt: 

Initiated studies to examine experimentally 
the excited and reactive electronic states of 
SO2 in a condensed phase environment

Lecturer:
U. Pitt

Chatham College
PSU – New Kensington

https://www.facebook.com/PSNKsports/about/



Pre-College Teaching

Pam Panchak/Post-Gazette

26 years

~ 140 students each year

Grades 7,8,9,10,11,12

Biology
Chemistry
Physics
General Science

Science Fairs
Science Club



High School Research



Workshops
Professional

Groups

Webinars

My Favorite 
Resources

https://www.gettingsmart.com/2016/03/teaching-the-
teacher-lesson-planning-and-powerful-pd-in-one/



Research Workshops

International Leading Science Teachers Program, 
Weizmann Institute, Israel (July 2008)

Teaching Science Research in the High School, 
Institute University at Albany (July 2013)

Advanced Placement Summer Institute, College 
Board: HS Research (2016, 2017)

https://www.weizmann.org.uk/wis/about



Professional Groups

SSP Research Teachers Conference 
(2016 - panelist, 2018 - session leader)

Edmodo Group: High School Research Teachers 
Conference

College Board Community: AP Capstone Research 
Teachers



Society for Science & the Public
https://www.societyforscience.org/outreach-and-equity/advocate-
program/webinars/ www.societyforscience.org

https://www.societyforscience.org/outreach-and-equity/advocate-program/webinars/


My Favorite 
Resources

STEM Student Research Handbook (NSTA, 2011) by Darci J. Harland

Students and Research (Kendall/Hunt, 2000) by Cothron, Giese & Rezba

Writing Science (Oxford, 2012) by Joshua Schimel
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Why Research?

Students become part of a professional community

Students learn skills that will ensure success in careers



Students learn to ..

• Solve problems
• Select a topic and develop a question
• Become experts
• Perform on-line database searches
• Receive criticism
• Provide criticism
• Manage time
• Communicate ..



Skills valued by 
Fortune 500 Companies

• Ability to 
• work in a team structure
• make decisions and solve problems
• communicate with people 
• plan, organize & prioritize work
• obtain and process information
• analyze quantitative data
• work with technical knowledge 
• create and edit written reports
• sell and influence others

• Proficiency with computer software 
programs

Twitter   @PennsylvaniaGov



Research Class at Pittsburgh Allderdice High School



The Interview*

Sem 1 Q3 Q4

a.Written Application
b.High School Transcript
c. One-on-One 30-minute interview
d.Involve another classroom teacher

www.clipartkey.com



Sem 1 Q3 Q4

40% 60% 

Goal: Develop a Viable Research Question & Find Mentor*

- half in summer programs
- half search for own mentor

classroomclipart.com                                                                        www.colourbox.com

Research 
Area

science

other



Summer Opportunities in Pittsburgh
• UPCI (Hillman Cancer Institute)
https://hillmanacademy.upmc.com/ [7/13/2020]

• Gene Team (PITT)
https://www.biology.pitt.edu/k-12-outreach/gene-team [7/13/2020]

• Governor’s School for the Sciences (CMU)
http://sciences.pa-gov-schools.org/ [7/13/2020]

• Weigand Summer Internship, McGowan Institute

www.colourbox.com

https://hillmanacademy.upmc.com/
https://www.biology.pitt.edu/k-12-outreach/gene-team
http://sciences.pa-gov-schools.org/


Summer Opportunities 
Elsewhere

• Research Science Institute
https://www.cee.org/research-science-institute [7/13/2020]

• Summer Science Research Program, Rockefeller University
https://www.rockefeller.edu/outreach/lab-initiative/summer-science/
[7/13/2020]

• International Summer Science Institute, Weizmann Institute

https://www.cee.org/research-science-institute
https://www.rockefeller.edu/outreach/lab-initiative/summer-science/


Setting Expectations: Student

Sem 1 Q3 Q4

Weekly Update Full-length Paper
Annotated 
Bibliographies

20-minute Power 
Point Presentation

Assignments: 
writing & presenting

Poster Presentation

www.clipartkey.com



Setting Expectations: Mentor

Sem 1 Q3 Q4

Obtain & Provide Clearances
Meet with Student Regularly
Help with IRB/SRC 
Sign Contract & Sci Fair Forms

www.clipartkey.com



Setting Expectations: Parents

Sem 1 Q3 Q4

Meet with Teacher & Sign Contract
Serve on Panel for Proposal Power Point
Attend Annual Research Symposium
Serve on Panel for Final Presentation

www.clipartkey.com



Setting Expectations: Teacher

Sem 1 Q3 Q4

Meet with Student, Mentor, Parents and Principal
Maintain Folder with Clearances, Safety Certifications,  Communication
Organize & Submit Student Forms for Venues & Competitions
Host Annual School District Research Symposium 
Guide Students with Professional Communication & Interactions
Provide a Structured Curriculum to Support Student Progress with Writing & 
Presenting

www.clipartkey.com



Classroom Component 
to the Class

Beginning a Research Project

Research Design

Research Paper
Poster

Power Point

www.clipartmax.com



News Article
Presentation

PAARC

Research
Question
Gallery 
Walk

PBJ

??

www.jigsawplanet.com



Develop a STEM Community
• Volunteer at Elementary & Middle school Science events
• Classroom visits – graduate students, community members 
• Help plan a BSU meeting
• Start a symposium – celebrate, bring back alumni
• Guest Speakers- Alumni, connections



Think Long-Term
Always invest for the long term

-Warren Buffet

What skills do students need for success?  How can you facilitate long-term change?

(Shutterstock, 2015)

www.shutterstock.com



What skills do students need for success?  How can you facilitate long-term change?

• Work with students over 3 year 
period

• Advise them on course choices
• Connect them with enrichment 

opportunities
• Connect them with summer 

programs
• Find older students to speak with 

them
• Keep parents informed

Community Building takes time

Summer Enrichment is key

www.shutterstock.com



Connect to Networks

https://www.pinclipart.com/maxpin/JRbox/



Programs benefit from involvement
• Get to know program directors
• Volunteer at science fairs
• Advocate for your students
• Offer specific suggestions to enrich programs
• Write letters of support for program funding
• Universities gain access to potential students
• Advantageous Course Sequencing 



Where to Showcase Student Work

• National History Day
• PJAS
• PRSEF
• JSHS
• High School Research Symposium
• High School Research Journals
• Professional meetings



Acknowledgements
Special appreciation is due to the following groups and individuals:

Carnegie Science Center
Society for Science & the Public

Pittsburgh Allderdice High School
My AMAZING Students



High School Research Journals

• http://www.mpsaz.org/rmhs/organizations/sciencefair/big_r/
• Sigma Xi, Chronicle of the New Researcher
• The Concord Review
• The Columbia Junior Science Journal 
• Journal of Emerging Investigators 
• National High School Research Journal 
• Journal of Experimental Secondary Science



Caitlin Sullivan (SSP)

https://drive.google.com/file/d/1_v1HG9T-MNzFiDejoXDl4--WYEc5Sf_i/view

https://drive.google.com/file/d/1_v1HG9T-MNzFiDejoXDl4--WYEc5Sf_i/view


The Interview



Contacting a 
Mentor

Harland, Darci J, STEM Student 
Research Handbook (NSTA Press)



News Article
Presentation

Adapted from: Teaching Science 
Research in the High School Institute 
University at Albany 



Establishing 
Credibility

Adapted from APSI



Research Question
Gallery Walk



Writing a Procedure
the PBJ Approach



UPCI Academy
Hillman Cancer Center Academy

54

David Boone
Solomon Livshits

Our Mission
The University of Pittsburgh Cancer Institute (UPCI) Academy strives to provide 
mentorship and authentic research and career preparatory experiences to a diverse 
group of motivated high school students who are interested in pursuing higher education 
and careers in STEM fields, especially research and medicine. 



High School to College Summer Gene Team

Dr. Becky Gonda
Outreach Coordinator
Department of Biological Sciences

June 18, 2015 55








