PCC Math/Science Upward Bound Research Classes

Research Classes Goal: After completing the intermediate research class, high school students
will be prepared to conduct research at Oak Crest under the direct supervision of a K-12 science
teacher and under the mentorship of an Oak Crest research mentor.

Plan: students in the program research track will take an introductory research class, followed by
an intermediate research class, followed by a summer of research at Oak Crest

Students: rising sophomores and juniors in the PCC Math/Science Upward Bound program
Annual Class Time Commitment: 2-2.5 hrs/day, 4 days/wk, 5 wks total (40-50 hrs total)
Location: PCC classroom

Topics to Cover in the Introductory & Intermediate Research Classes:

1. reading, writing, and following lab procedures

2. scientific writing/vocabulary (e.g., summaries, conclusions, purpose of experiment,
hypothesis, controls vs. variables, experimental design)

3. how to write in a lab notebook (table of contents, numbering pages, date, purpose of
experiment, procedure, recording data, recording observations, conclusion of experiment, taking
appropriate notes, recording appropriate results)

4. identify and use basic lab equipment and glassware (e.g., volumetric pipets, Erlenmeyer
flasks, beakers, graduated cylinders, micropipets)

5. understanding dilutions and concentrations (e.g., preparing 1x from a 20x buffer, diluting 1:1,
what is a 10% solution, molarity)

6. understanding algebraic concepts (e.g., solving for x, using equations such as C;V=C,V,, A=
elc, converting g/mlL. to molarity)

7. how to calculate averages and standard deviations; understanding how percentages work and
how to calculate them

8. basic lab safety

9. knowing the metric system & metric measurements

10. unit conversions (e.g., converting pg to mg to kg)

11. basics of using Excel (entering data and calculating averages and standard deviations,
making different kinds of bar graphs with error bars, plotting data and finding a best-fit curve
and using the resulting equation for further calculations)

12. understanding and identifying what makes something a credible source of information in
science

13. basics of DNA, RNA, proteins, enzymes, living things are made of cells

14. basics of chemistry (atoms, different kinds of bonds, chemical equations, reactants, products,
balancing chemical reactions, stoichiometry, meaning of subscripts, concept of pH and acids and
bases, concepts of solutions & 3 states of matter )

15. basic ideas behind chromatography and spectrophotometry

16. acting professionally (e.g., being reliable, dressing appropriately, proper email etiquette,
etiquette with cell phones, texting)
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MSUB Summer Institute at OakCrest

Goal: The overall goal is to get students interested in science and research as well as give them a

snap shot of what it is to work in this field and evaluate themselves to meet the requirements.
They will learn what laboratory research is and do it.

Duration: 5 weeks, Monday through Thursday 11:30 - 2:30 (~ 3 hrs), total of 60 hrs

Week 1: Orientation, Laboratory rules, Safety, Unit conversions, Serial dilutions (math)

Week 2 and 3
Basic lab skills:

Time management in lab

Taking lab notes

Micro pipetting with accuracy

Excel

Data analysis (scatter plot data with best fit line and R? value to check accuracy)
Using analytical balance

Using Biological hoods

Learning routine skills:

Prepare serial dilutions

Using a Spectrophotometer and making sense of the results
DNA methods

PCR

gel electrophoresis

SDS gels

bacterial fermentation

experimental design

Final 2 weeks: Based on the progress and strength of the group, the group will be encouraged to
design their own experiment using the skills learned, either to test a hypothesis or evaluate and
analyze an experimental procedure. Final assignment will be a presentation of the experiment
that was designed and conducted with the analysis of the data and experimental procedure.
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