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Pasadena City College

• Urban 2-year community college

• Los Angeles metropolitan area 

• Credit Enrollment: 26,500

Hispanic
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White
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Other/DTS
15%

Demographics



The Challenge
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Success in General Biology n ~ 8700

19.6% Achievement 
gap

Four years of success rates in General Biology

• Large achievement gaps 
are found throughout 
STEM courses

• PCAST work force data 
predicts we will fall 
short by a MILLION 
STEM graduates in the 
next decade 



“The study found that poor teaching was 
the most significant factor in explaining 
why 40-60% of students nationwide 
switched from STEM majors.”

http://www.news.wisc.edu/21173



Redesign as a Response

Redesign Goals:

• Increase success and retention

• Increase scientific literacy

• Create more interest in STEM

• Imbed real-world skills



Success Rates in General Biology at PCC
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Effects of Redesign
A rising tide 

might float all 
boats but…

…this one also 
closes the 

Achievement 
Gap by over 5%



Key Elements to Redesign

• Contextualized content

• Scaffolded, problem-based 
learning

• Collaborative student work

– Allows facilitated small-group 
instruction

– Encourages peer bonding and 
interdependence



A TASTE OF REDESIGN
The Scientific Method

Traditional Week 1 Exercise

• Worksheet packet
– Brief Lecture Introduction to 

the Scientific Method

– Work through the packet in 
pairs

– Submit your packet at the end 
of lab

– Take a quiz

Redesign Week 1 Exercise

• Black Box Exercise
– Brief intro to Scientific 

Method

– Working in a team of 3-5 
people 

– Nominate a team ‘captain’ 
and a ‘recorder’

– At the end your team will 
have 3 minutes to ‘pitch’ your 
experiment; winners receive a 
prize 

Outcome: Students will use the scientific method to solve problems



Scaffolded Investigation:
Getting Outside!

Field trip to local urban stream:

• Make and record observations
– Keying

– Role of invasive species

• Construct hypothesis on the 
impact of invasives

• Draft mini research paper

• Revise paper and present 
findings



Traditional Natural Selection Lab
In

 L
ab

Students test forks 
and spoons to see 
which can pick up 
more beans

They collect data-
how many beans 
are captured in a 
set time

A
t 

H
o

m
e Students 

individually create 
graphs

They write a brief 
report that 
includes:

• Introduction

• Materials and 
Methods

• Results

• Discussion

A
ss

es
sm

en
t Papers are graded 

for completeness 

Outcome: Students will use the scientific method to solve problems
Content: Natural Selection



Redesigned Natural Selection Lab
Outcome: Students will use the scientific method to solve problems
Content: Natural Selection, Darwinian Fitness, Human Evolution, Sexual Reproduction

•Discuss hypotheses and 
experimental design 
with instructor

•Develop project plan for 
instructors approval

•Collect data

•Analyze results

•Write formal scientific 
paper

•Brain storming

•Develop hypotheses

•Develop experimental 
design

•Students work through 
content related to evolution 
and natural selection

•Students select a peer-
review article related to 
sexual selection and post 
summary to their group 
discussion

Home Group

LabGroup

Assessment:
• Papers are graded on 

content and ability to test 
hypotheses

• Individuals are grade based 
on overall contribution to 
the team 

Fair Groups:
• All work is done on a 

collaborative time-stamped 
document

• Team work is rewarded 
non-participation penalized



The Cap Stone – CSI PCC



The CSI Project
Students work in teams of 4-5 to solve a 
mock cold case over a 6 week period
• Analyze a diverse collection of 

evidence using:
– Microscopy
– Gel electrophoresis
– Chemical analyses
– Scene/timeline reconstruction

• Maintain a detailed lab notebook
• Create & present a comprehensive 

argument supported by data



#PCCBIO11 – The Role of Social Media



Implementing and 
Scaling Redesign
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Collateral Benefits 

• Increased student interest in majoring in STEM

• Faculty development - Community of practice

– Support to new and senior faculty

– Continuous cycle of improvement

• Course and instructors



Closing the Achievement Gap*
Grades
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Additional Benefits of Redesign for 
Students

• Students taking the redesigned course were 
16% more likely to remain enrolled in 
subsequent semesters

• Increased interest in STEM among general 
education students

• Enhanced relationship between instructors 
and their students (mentoring)

• Made science a lot more fun and engaging!



Next Steps

• Expanding this course redesign model beyond 
General Biology – Next Victim: Chemistry!

• Targeted recruitment into STEM

• Building on our community of practice





Thank You!

• Want to find out more?

– Instagram and Twitter #PCCBIO11



Stats for Data Geeks



More Stats for Data Geeks


